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Abstract

The study considered the training needs of sheep and goat farmers in Ekiti state, Nigeria. Specifically, the study
profiled the socieeconomic characteristics of ke and goat farmers, assessed their knowledge and skill in small
ruminant production management practices, determined the productivity of their management practices, identified
their training needs and isolated factors influencing it. A total of 183 refgus for the study were selected via a
multi-stage sampling procedure. Data for the study was collected using interview schedule and analysed using
appropriate descriptive and inferential statistical tools. The average age of the farmers was 50 ye28gmer

cent of them were |iterate. The average yearly i ncome
of knowledge was highest in identification of sick animals (x =9.1) but lowest in vaccination (x =1.3). The level of
skill of farmerswas highest in feeding of animals (x =4.3) but lowest in health management (x =2.5). The average
productivity for goat in the study area was €29, 642
average value. Also, the average productivityyf s heep was €50, 066 with 53.0 p
below the group average. Construction of modern houses and health management practices are some of the
identified training needs of the farmers. Furthermore, age of farmers, their conthcextension agents and level

of skill were some of the factors influencing their training needs. The study recommended that the identified training
needs should be emphasized in any capacity building programme aimed at improving the productivity of small
ruminant farmers in the study area.

Key words small ruminant, farmer, training needs, productivity, production management practices

INTRODUCTION large herds. The continuing impance of
livestock is still very prominent in the value
Animal production is a major aspect of thesystem of many different communities in
family farming business in a typical rural Africa. For instance, it is reported that in
economy. It is asld as crop production and it various parts of Burkina Faso, the cattle not
ensures substantial contribution to alleviatethe monetary equivalent remain the important
household poverty and enhance nutritionalaspect of bride pricegyment. This is equally
status through increased household incomerue among the Yoruba in Southwest Nigeria
Literature is full on the important roles that where goat and not the cash equivalent remain
livestock play in the economies of searid the important component of bride price
Africa. According to [10] the early literature payment in the rural setting.
centred on the cosmological aspects of cattl@ccording to [20] livestock production in the
and other livestock in many African societies,rural areas is of two majcsignificance. The
on their influence in the generation of first one is the socieconomic role and the
prestige, and on the aesthetics of possessingther, biological role. The biological role of
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livestock ensure the provision of animal sense that majority of the people in it are of
protein that runs thehemicaiwheel of life the female gender. [14] reported that seventy
through such animal products as eggs, milkfive percent of the senmintensive livestock
cheese, meatd other animal products. From raising practiced by farmers in villages is
the socieeconomic stand point, livestock carried out by women and that hundred
plays the visible roles of wealth creation, percent of rural women raise small animals.
income generation and provides a goodThis he practically concluded to be their only
opportunity to utilize lands not suitable for method of saving. To him, such money is
crop production. According to them, as part ofimportant in  helping women to be
mixed faming practices in the set of effective independent. Though livestock production
combinations of enterprises, livestock playsadds to women's already heavy workload of
the roles of enhancing productivity and farmrunning tke home, it is a means of
incomes as well as ensuring minimization ofempowerment and an established security for
production risks and uncertainty. women. Despite the much potential of small
Livestock basically can be categorized intoruminants to improve the economy of the
ruminants and nomuminant animals. The rural farm families in Nigeria, it has been
ruminant animals possess complex stomachsecorded that the level of domestic production
and are able to digest grasses and shrubs &till lags béind the demand [15] [18] [5].
large quantities. Nenuminants on the other This low production is rooted in many factors
hand are without rumen in their digestive like genetic composition of the local breeds of
tract. Furthermore, ruminant can be furtheranimals that is not as efficient like the exotic
categorised into large and small ruminantsbreeds, the ecological environment of tropical
Example of large ruminant is cattle while Africa which is full of many kindof weeds,
sheep and goat fall into small ruminantmicrobes and insect pests causing and
category. Pig, poultry and rabbit belong to thetransmitting serious animal diseases and
norrruminant category [12] [7]. It is an age inefficient management practices that deals
long hypothesis that farm families sai with housing, feeding, vaccination among
livestock as a buffer to insulate their others [20] [13][21] [5].

consumption fluctuations in income. African There is therefore, need for sheep and goat
livestock farmers rarely kill their animals for farmers toimprove their knowledge and skill
meat consumption, rather, they prefer to selin small ruminant production management
the animal and settle whatever the pressingractices thereby boosting their competence in
need of the moment is. Livestocaffords small ruminant production. They need
farmers a ready source of cash for suchmproved knowledge on good foundation
domestic expenses like clothing, food, taxesstock animals and also skills in modern and
school fees and marriage expenses. Instead ohproved rearing methods and other
marketable produce or a paying job, manyproduction management practices needed for
farmers rely on their livestock during the dry standard desired performance. Furthermore,
season [14] [10]. [5] repted that small they need to develop positive attitude towards
ruminants form a major part of the social life the adoption of time tested proven methods of
and the farming enterprises of the people irlivestock production and also start to see
the southwest region of Nigeria. Furthermore,small ruminant production as a worthy
sheep and goat production generatebusiness venture, not just an addendum to
additional incomes for the rural people andcrop production. All these could be achieved
thereby serves as affer against uncertainties through capacity development programmes.
in the crop production aspect of the family Capacity development can be ensured via
farming business. It is equally a plan fortraining and rdraining of the farmers.
financial reserve for farmers [8] [1] [17]. Over Training is the acquisdn of skill, knowledge
the years, livestock production andand behavioural change that is needed in a
specifically small ruminant production in the specific job situation to give a better
rural areadias been with a woman face in theperformance in terms of effectiveness,
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efficiency and overall quality output [3]. It is state of the Federation to see to Agricultural
not just cramming information into the headsExtension Service delivery) divided the state
of trainees buit involves interaction between into two zones for proper coordination:
the trainer and trainees through which theAramoko and lkole zones. Respondents for
trainees becomes proficient in applying thethe study were selected using a mstage
acquired knowledge and skill [4]. For training sampling procedure. The first stage involved a
to be effective, it must be based on identifiedpurposive selection of 2 Local Government
training needs established using carefullyAreas (LGAS) each from the two ADP zones
selected and appropriate analytical tools. Thidbased on he findings of a reconnaissance
study therefore seeks to determine the trainingurvey. This gave a total of four LGAs. The
needs of farmers in sheep and goat productioeecond stage involved the proportionate
management practices in Ekiti State, Nigeriaselection of 25 per cent of the communities in
with a view to understanding the crucial each of the four LGAs to give a total of 15
factors influencing it. communities. The third stage involved a
Objectives of the study random skection of sheep and goat farmers
The specific objectives of the study were to:from the communities based on the size of the
()profile the socieeconomic characteristics communities. In all, a total of 183 sheep and
of sheep and goat farmers in the study area; goat farmers were selected for the study. Data

(ii)assess the sheep foathadstudyovastcollected viaedulysvalidated v e |
knowledge and skill in small ruminant interview schedule. Selected socemnomic
productionmanagement practices; characteristics like age, number of year of

(iiascertain the productivity of sheep andformal education, year of experience in small

goat farmers production managementruminant production, size of flock, contact
practices in the study area,; with extension agent and income from small
(iv)determine the training needs of sheep anduminant production were measured in their

goat farmers in the study area based on 2ct ual numb e el sf. knomelgeme r s
above; in sheep and goat production management
(v)identify the factors ifluencing the training practices was measured on a checklist while
needs of farmers in sheep and goat productiotheir level of skill was measured on a 5 point

management practices in the study area. Likert scale. Smal | rumi
knowledge in the wvarious production
MATERIALS AND METHODS management practices wdassified into high

and low categories using the equal interval
The study was conducted in Ekiti State inapproach [19][5]. Furthermore, farmers skill
southwest geopolitical zone of Nigeria. Thein sheep and goat production management
population of the state according 2006 practices was categorised into high and low
population census was put at 2, 398, 957sing 3.05 as the cut point:-3005 was
people. Also, the state has a land mass of Tategorised as low wil 3.055.0 was
435 knt [13]. The Ekiti people are culturally categorised as high [2][5]. Small ruminant
homogeneous and speak a dialect of Yorubd ar mer 6s fl ock size for
language known as Ekiti. Agriculture is the also measured in their actual numbers. The
main occupation of majorityfahe residents number of male and female animals above the
in the state. Notable among the crops growrweaning age was recorded while the number
in the state are: Oil Palm; Cocoa and Kolanubf male and female aninsal below the
while notable food crops grown in the stateweaning age was also recorded. These were
include Yam, Maize, Cocoyam, Pepper andmultiplied by the average prices in the
Tomato among others. The state is one of thestablished small ruminant markets for each
rice producing statem the Nigeria. Many of category. The productivity for the production
the men and women in the state keep smalnanagement practices was calculated by the
ruminants. Agricultural Development Project product of the number of ¢hanimal in each of
(a government parastatal domiciled in eachthe four groups with the current market prices

11



Scienffic Papers Seriedlanagement, Ecolmmic Engineering in Agriculture and Rural Development

Vol. 18, Issue 42018

PRINT ISSN 22847995, EISSN 22853952

for each group. The average was thereforeyerbal communication to the use of print
calculated for the total respondents.media and viathe increasing social media
Respondent who score above the group meaplatforms. The mean family size of the sheep
was considered high productivity while and goat farmers is 6. This finding is in line
respondent who score beldive group mean with [9] who earlier established the average
value is considered low productivity [5]. Skill family size in rural Nigeria to be 6. Many
and knowledge gap model was used tq54.1%) of the farmers had family size
determine the training needs of sheep and godtetween6 and 10 members. Majority (80.9%)
farmers. Relevant descriptive statistics wasf the sheep and goat farmers are married.
used in summarizing the data collected andrhis could serve as a buffer against social
Multiple RegressionAnalysis was done to pressure and also help provide necessary
determine the factors influencing the trainingassistance in ensuring the welfare of the
needs of the small ruminant farmers in theanimals.

study area. _ ~ Table 1. Distribution of respondents ligeir socie
The regression model for the study was givereconomic characteristics
as Variables Frequency | Percentage | Cent.
Tendency
. Age in years
Y=a+bix1+boXo+bexa+ € huxia <35 13 7.1
36-45 42 23.0 | X=50.4
where: 46-55 74 404 | SD=10.0
_ 56-65 43 235
x1 = age of farmers, 66+ 11 6.0
X2 = year of formal edcation, Sex
x3 = household size of farmers, Female 39 21.3
Xs = household assistance in livestockMae _ 144 8.7
ducti Educational level
producton, _ No forma 30 164
Xs = organization membership score, education
Xs = number of year in small ruminant P(';'marty 51 27.9
. eaducation
productlon, Modern schoo 16 8.7
X7 = number of goat kept, Secondary 37 20.2
xg= number of sheep kept, education
Xo= income from smakuminant, BSc/HND EES 17.0
. . e MSc/PhD 18 9.8
X10= information sources utilized, Eamily size
X11 = cosmopoliteness of farmers, Upto5 81 443 X=6.0
x12 = level of skill, (15-110 939 E'l4él Sb=23
+ .
x13 = level of knowledge and MarTal SEiis
X14 = number of contact with extension agent{singie 4 22
Married 148 80.9
RESULTS AND DISCUSSIONS Divorced 4 2.2
Widowed 24 13.1
. . o Separated 3 1.6
Selected soci@conomic characteristics of [*Organisational membership
the respondents Religious 97 53.0

; I, Qrganization
Results presented in Table 1 reveal that t""Cooperative 106 55

average age of the small ruminant farmersociety
was 50.4 years and that 78.7 per cent of therfisusu group 59 32.2

are males. Also from the table, a majority Voluntary 22 12.0
1, 0rganization

0 .

(83.6%) of the small ruminant farmers haecgniact with Extension Agent

one level or the other diormal education. [Once per mom 20 10.9

This implies that small ruminant farmers in FortrLilghtly 106 57.9
; ; iotidVeekly 13 7.1

the study area are literate. This characteris Kot at all 2 540

_COUld he_lp the farmers in accessing PrOdUCti M multiple responses, X = Mean, SD = Standard deviation,
information in various formats ranging from Source: Field survey, 2010.
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Also from the table, majority (91.8%) of the do not consider raising small ruminant as a
small ruminant farmers had up to five of their business that should generate profit.
family members assisting in small ruminant
management practices. As seen from the tabldable 2. Distribution of rggndents by small ruminant

@roduction characteristics

all the sheep and goat farmers are members

one social group or association. ThigYanables | Frequency | Percentage .?s;‘gency
_CharaCtet”St'C_ Cou'ld . be leveraged fo Experience in small ruminant production (year)
information dissemination on sheep and goatp to 10 87 475
prodwction [6] and also could be useful in 11-20 66 36.1 | X=133
marketing of small ruminant products. 21-30 25 13.7 | Sb=282
About 57.9 per cent of the farmers had contacg1* 5 2.7
with extension agents fortnightly while 24. 2?;“’6 of foundat";g $ock o5
per cent of them had no contact withs 143 781
extension agent at all. Farmers contact Witlnneritance 20 10.9
the exension agents could help facilitate theirspecial 2 1.1
capacity development in small ruminan‘t programme
production management practices. Number of goats owned
Results in Table 2 reveal that the average yeafP 0> 2 44.3

: 6-10 101 55.2 | X=6.0
of experience of the sheep and goat farmers-i5; 1 05 SD. =20
13.3 years. Almost half (47.5%) of them had\ mber of sheep owned
upt o 10 yearsoO experi®phgce| | Az sShe@p |and (
production. This reveals that small ruminants-10 19 104 | X=3.0
production is not a new venture although its11+ 1 0.5 Sb=23

popularity seems to be improving per day du

to increased awareness and more demanénnua)

dncome from small rum

inant production in nairg

Majority (78.1%) of the small ruminant ;0100,00100 15167 23:2
farmers bought their foundation stock while 20: 000
9.8 per cent and 10.9 per cent got theirso, 00t 10 5.5

through gift and inheritance respectively. Th
average flock size for goat and sheep in tt
study area is 6 and 3 respectively. Thi
established a ratio 1:2 for sheepdagoat

population in the study area. This according tQygent
[11] could be as a result of the higher demandRadio
for goat meat in everyday life among the Television

people in both the rural and urban centres
southwest geopolitical zone of Nigeria.
Also, it could be due to thpreference for goat

260, 000

X =9, 041
SD=7,478

nAsource of information on

small ruminant production

goat

meeting

Friends ar 71 38.8
S .
neighbor
Extension 131 71.6
50 27.3
37 20.2
ifprinted 5 2.7
materials
Cooperative 3 1.6

er sacrificial - and various other tradit-iona multiple responses, X = Mean, SD = Standard deviation
rites and festivals among the Yoruba in th®&ource: Source: Field survey, 2010

southwest geopolitel zone of Nigeria. Also

from the table, the average annual incomeS S€en in Table 3, extension agents (71.6%),
Hi@ngs&lrﬁj @qig,ht@rn(SS.@,(Vé)SRadi09(2’7.3°/e) 41

with 63.9 per cent of the farmers making lessand Television (20.2%) are the leading

from small rumi nant

than or equal t o

ruminant production.

1 0SOuiCgSo of
production u

grf@rglq‘tiq)nyon pheepnandsgeat | |

ized by thé farmers in the study

Considering the vast potential oheep and @réa. Although many of the farmers are
goat production, the average yearly returns ofducated, yet they did not readily access
the farmers seems too low. This might not beproductlonlnformatlon via printed materials.
unconnected with the fact that most farmerst Nis may be due to limited availability of
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useful printed materials in various aspects ofAlso from the table, small ruminant farmers

sheep and goat production.

Farmers Levels of Knowledge and Skill in
Small Ruminant Production Management
Practices

recorded low knowledge in the following
management practicesdrug selection and
administration X = 2.4), record keepingk (=
1.7) and vaccination of animalx & 1.3).

The weighted man scores of knowledge and Furthermore, results in the table reveal that
skill in the various production managementsheep and goat farmers skill in small ruminant
practices studied were presented in Table 3production management practices was highest
Results in Table 3 reveal that farmersin feedirg of animals X = 4.3) followed by

knowledge in sheep and goat production washeir use of local methods and resources in

highest in identification of sick animals €
9.1). This was followed by selection of
foundation stock X = 6.5) and housing of
animals x=5.9).

Table 3. Rankorder of respondents weighted mean
scores on knowledge and skill in selected small
ruminant production management practices

production x = 3.8) and identification of sick
animals x = 3.7). The farmers skill was low
in diagnosis of sick animalsx (= 2.7),
selection of drugs x( = 2.7) and health
mangiement X = 2.5) among others. The high
knowledge and skill of the small ruminant
farmers in some of the management practices

Small Mean Remark could be attributable to their level of
ruminant participation in those practices which in turn
production might help boost their experience in those
management practices whereas the low levels of knowledge
practice and skill in the remaining management
Knowledge . | h |

Vaccination 13 Cow practices could be due to the complex nature
Record keeping 1.7 Low of those practices and the technical kroow
Drug selection expected in carrying them out [6].
and administration 2.4 Low L .
Care of newborn 4.0 High Productivity of Small Ruminant Farmers
quzz;a;r;og:t”e it High Production Management Practices
Feeding of animals 4.0 High Results presented in Table 4 show the
Housing of animals 5.9 High productivity of far mer
Selection of _ practices measured in monetary terms for both
foundation stock 6.5 High h d Th d .
Identification of sheep and goat. The average productivity
sick animal 9.1 High (worth of the flock in monetary value) for

| Skill | goatis 29, 642 with a stand:
Health management 2.5 Low 8 232 whil e t hat of s h
Selection of drugs 2.6 Low ! . .
drugs 2.6 Low findings of the study showed that 62.8 per
Diagnosis of sick cent of the sheep and goat farmers had low
animals 2.7 Low e . .
Slaughtering and productivity in goat production \_/vhlle_53.0 per
dressing of animals 2.9 Low cent of them had low productivity in sheep
ﬁ%ﬁiﬁﬁ?ﬁfg’;gf production. This implies that the productivity
and goat houses 2.9 Low of the management practices of_ the farmers in
Care of newborn 3.2 High both sheep and goat production are below
Compounding of average value in the study area. However, the
small ruminant .. . . .
feeds 3.2 High productivity of sheep is relativelhigher than_
Treatment of _ that of goat despite that goat population
common diseases 3.5 High doubled that of the sheep population in the
Identification of
sick animals 3.7 High study area.
Use oflocal
methods and
resources 3.8 High
Feeding of animals 4.3 High

Source: Field Survey, 2010.
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Table 4. Distribution showing productivity level of jdentified from the results presented in Table

managementlfractices of slgnall ruminanéfarmelrs 3 above. Based on knowledge and skill gap
requency | Percentage teigtéicy analysis, the production management
Goat practices with low mean scores in knowledge
< 30, 116 62.8 and or skill presented the areas of training
—30, 0001 Mean  =| needs. These are the areas that promise better
—60, 000 65 35.6 —29, 642 h ity of sh
Above —60, > 16 std. dev. =| returns on the productivity of sheep and goat
000 —20, 232 farmers if they learn new ways or methods of
mﬂl doing them. The identified ams of training
Low needs included slaughtering and dressing of
productivity 115 62.8 animals (2.9),construction of modern sheep
High . . .
oroductivity 68 37 an_d goat houses (2.9), dlagnos_ls of sick
Sheep animals  (2.7), drug selection and
<—30, 000 50 27.3 administration (2.6), and health management
—28~ 0%%0' 60 228 Vean (2.5). This corroborates the fimgjs of [2]
60, 000 7 50, 066 who identified feeding of animals, selection
—100, 000 59 32.2 std. dev. =| and administration of drugs as some of the
A?_?)\(l)eOOO " ., —39,388.1 | ftraining needs of women farmers in Oyo state,
Productivity Nigeria. The management practices above
level could be seen to be somehow abstract,
;?C‘J’(Vjuctivity 97 53.0 complex, technical or highly spialized in
High 86 47.0 nature according to [5]. These might account
productivity for the observed low levels of knowledge and
Source: Field survey, 2010. skill in the said management practices.

Identified Training Needs of Fa IFemtgr;. si%ﬂueri'Cng fgrmers Trainipg

Sheep and Goat Production Needs in smaII_ ruminant production

The training needs of the small ruminantManagement practices

farmersdé in sheep and goat production wer e

Table 5. Result ofultiple Regression Analysis

Model . . Standardized

Unstandardized Coefficients Coefficients T Sig.

B Std. Error Beta

(Constant) 50.572 9.454 5.349 | .000
age of respondent in years .284 .075 .377 3.798 | .000
year spent in school 2.056E03 .119 .002 .017 .986
household size of respondent -1.083 321 -.325 3 :'377 .001
household assistance in livestock -3.924E02 .394 -.009 -.100 .921
organizational membership score -.407 .359 -.088 1 i33 .259
number of year in small ruminant production -.142 .083 -.155 1 ;21 .087
number of goat owned .208 .290 .054 717 475
number of sheep owned -.812 .255 -.248 3 :-L86 .002
income from small ruminant 1.117E05 .000 .011 .135 .893
income from major occupation 4.369E06 .000 131 1.660 .099
total income -1.172E06 .000 -.013 -.135 .893
information sources utilized -.390 977 -.031 -.399 .690
number of training attended in the past .209 .545 .030 .383 .702
cosmopoliteness .298 .237 .099 1.256 211
level of skill .153 .063 .189 2438 | .016
perception on smaluminant .176 .145 .090 1212 | .227
communication pattern .254 .266 .080 .955 341
research extension role -1.245 .509 -.188 2443 .016
government policy 129 .543 .017 .237 .813
reason for keeping sheep and goat .192 .170 .087 1.135 | .258

R = 0.538R?=0.290, Adjusted R= 0.197, Std. Error of the Estimate = 6.76245, F = 3.131, Sig. = 0.000
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Results of the multiple regression analysissmall ruminant farmers were in the
carried out (Table 5) reveal that the F statisticsnanagement practices that are somehow
was significant. abstract, technical or highly specialized.
This implies that the regression model is fitFurthermore, age of farmers, number of sheep
for explaining the variance in the training kept, contact with extension agenand
needs of farmers in sheep and goat productioh ar mer sd househol d si ze
management practices in the study area. Thievel of skill were the crucial factors
result revealed a medium relationship (R =influencing their training needs in small
0.538) between the training needs of farmersuminant production management practices.
in sheep and goat production maeagnt Based on these conclusions, the study
practices and the various independentecommends that the training needs idertdifie
variables of the study. Also, the resultshould be prioritised whenever any
revealed that the regression model explainegrogramme that will improve the competence
29.0 per cent (R= 0.290) of the variance in of farmers in small ruminant production is
the training needs of farmers in sheep andeing considered. Emphasizing these
goat production management practicdbe production management practices in any
result presented in Table 4 also showed théntervention programme towards improving
coefficients of the various independentlivestock husbamy will boost sustainable
variables of the study. As seen from the tablesmall ruminant production and also improve
age of farmers (b=0.284), household size ot h e productivity o f far
farmers (b=1.083), number of sheep kept management practices in sheep and goat
(b=-0.812) at 0.01 level were sificant. production. Furthermore, the study also
Furthermore, level of skill of the farmers recommends that adequate information be
(b=0.153) and number of contact with supplied to the farmers sc @0 see small
extension agents (b%.245) at 0.05 level were ruminant production as a key business with
also significant. huge financial potential and not just a hobby
This finding establishes these variables as theaor an addendum to the family farming
key factors influencing the training needs ofbusiness.

farmers in  small ruminant production
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Abstract

The accession to the European Union has not brought about significant structural changes of the vegetables chain,
this continuing to be highly fragmented, with an extremely great number of individual prodacersd5%), a
relatively small number of industrial processors with high concentration level, and alevaloped retail sector

that has significantly grown recently. The low organization level of vegetable farmers into producer
groups/organizations/coopatives completes this picture and reveals a reduced level of integration and
contractualization. In these conditions, the question is howpvepared the vegetable sector is to cope with the
consequences of a possible accession to the euro area.

Key words structural change, vegetable supply chain

INTRODUCTION Mighell and Jones (1963) [6], it si
conceptualized that the market price,
At present, the modernization and expansioicontracting and cooperation and vertical
of the agricultural sector in developing integration, either in a single manner or all
countries is taking place in the context oftogether, are some of the alternative means of
relevant structural changes in the @god coordination of the agricultural value chain.
industry. In thepast, in many developing Having the root on this definitiothe concept
countries, agricultural production was basecof vertical coordination has been analyzed by
on activities carried out within the family Hobbs and Young, (2001) [5], who concluded
farms, while in recent years, it is directed tothat it refers to a variety of market mix
larger firms that are more integrated in thepossibilities, starting from open markets and
agricultural production and distribution chain |local transactions and reaching to total vertical
(Boehlje, 2000) [1]. In addition to this integration, butalso going even further to
situation it can be noticed a trend of reformingstrategic alliances and joint ventures.
the markets that has taken place recently as Bhe same concepts were used also by Hann et
means of liberalizing world trade which hasall [4] when studying the pork processing
lead to more cooperation and globalizedindustry in China. According to a study by
markets (Barrett & Li, 2002) [2]. Iparticular, Goodhue Rachael et all, (2010) [3]
the structural adjustment programs that haveontractualization andtloer type of vertical
recently taken place in developing countriescooperation represent considerable
have resulted in greater integration of worldcomponents of the supply chain for various
agricultural markets (Reardon & Barrett, agricultural products. At the same time, in
2000) [9]. According to the result of a order to enhance the life of the small
research study carried ohy Suri and Sushil agricultural producers and rural areas Singh et
(2006) [12], strong relationships amongall (2009), [10] have desloped a few models
companies are very often met in thetaking into consideration local context and
commercial world but rarely noticed among several variables referring to local territories.
governmental organizations for agricultural Demand for enhanced vertical coordination in
development . Based on a definition bythe agrifood system is examined by Myers et
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all (2010) [8] as a mean of satisfying the farms with a standard output under 2,000
increasingly warious consumer preferenceseuro have the highest share, i.e. 42%,
who are changing the background thefollowed by those with a standard output from
participants to supply chain has to cope with.2,000 to 3,999 euro (27%). Only 1% of farms
Moschini, Menapace and Pick (2008) [7] have a standard output from 15,000 to 24,900
argues on the idea that the economics oéuro per year. At the opposite pole, the
geographical indications (Gls) is evaluatedconcentration level of processing firms and of
within a product baskon a vertical structural the retail sector is much higher than in the
differentiation which comes along with the primary vegetable sector. The market share of
competitive organization of agriculture. the first 5 processing companigs Romania
Regarding the vegetable supply chain, Singhs 55% (in the European Union represents
and Mishra 11], made a review of literature 56%), whereas the market share of the first 5
in the field of vegetable supply chain by large retailers exceeds 60%. Although
providing a conprehensive research study onRomania has a high horticultural potential,
this concept. ranking 10th in terms of vegetable production
In Romania vegetable supply chain is quitein the European Union in thgear2016 (9th
wick and several variables which led to thisin in the year 2007), the vegetable sector is
situation were analyzed in the research studiestill characterized by low productivity (yields
presented above reflecting different realitiesare 34 times lower than the EU average in
in different countries butlso suggesting the cabbages, for instance, or there are even much
trends in the agrifood world. In the following larger gaps in tomatoes, for instance). This
paragraphs some of the above concepts amesults in a insufficient domestic supply of
analyzed and in addition to that, the impact ofvegetables, under fresh form and mainly for
Common Agricultural Policy is briefly agroprocessing, seupply in the period
reviewed, along with an indicator of 20072016 largely fluctuating from 78 to

competitiveness namelyags added value. 87%, to reach a maximum of 93% in 2011.
Cooperatives
MATERIALS AND METHODS The primary vegetable sector is facing

important  logistic problems (precarious
The objective of this research study is toinfrastructure, insufficient storage facilities)
identify the main trends of the vegetableas well as an acute lack of organization of the
supply chain in the recent years. For thischain, which leads to difficulties in selling the
purpose a quantitative and qualitative researcproduction, low contracting level, low
was employedSpecific statisticalindicators bargaining power of farmers and poor
such as: gross value added, gross value addedd apt ati on to consumer so
per annual work unit and prices were usedout of total 107 producer groups in
Comparative analysis is also used to ranlkagriculture, 24 producer groups are in the
Romanian vegetable sector within Europearsector of vegetables, i.e. 25%. Practically only
Union sector. The data source is representeii% of farms in the vegetable growing sector
by various databases such tempo odfine  belong to a producer group. Thensequence

INS, Eurostat, FAO. of this situation is the very low contracting
level of production and a poor participation
RESULTS AND DISCUSSIONS and understanding of the vegetable market

organization measures in the EU by farmers.
The farm structure and productive  Hence the EU market organization regulations
structure along the chain is analysed in thein the vegetables sext are not applied in
following paragraphs. Romania, except for only one producer
At farm level, out of the total number of organization, as most farmers do not know
vegetable farms, 85% are smaller than 5 hahem and they can be accessed only through
10 % rave 51 10 ha, and only 5% have more producer organizations.
than 10 ha. From the economic point of view,Prices
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In the EU, food prices have increased moreAlthough the supply of vegetables is quite
than the prices of other consumearogs, due diversified, this has quite a low value added,
to the increase of consumer demand and ofainly due to the precarious organization of
input prices, which resulted in inflation farmers (about 1% organization level
growth. Two important aspects are worthcompared to 45% the EU average). The
noting, in relation to the evolution of prices consequence of this situation pies
along the chain: the extremely high priceinsufficient marketing activities meant to
volatility and the asymmetry of héir provide attractiveness and food safety for
transmission along the chain. The prices oftonsumers, and an insufficiently developed
vegetables in Romania have constantly hadogistic and storage system.
values smaller than the EU average, yet theCAP impact on the vegetable sector
are highly volatile. Price volatility is higher at Lower access to and lower absorption of the
farmer level (tomatoes have the highestfinancial sypport coming from NRDP 200
volatility) and lower at congner level. The 2014 funds by the horticultural sector can be
sector of vegetables has the highest pric@oticed, as compared to the other agricultural
volatility at the level of farmers (20%) subsectors. At the same time, the access and
compared to the EU average-5%), mainly absorption of funds from CAP Pillar | for
due to the high volatility of vyields; EU setting up producer groups in the vegetable
membership has slightly moderated theirsector had the lowest level (23 mil. Eufo
volatility, mainly in the winte period absorbed European funds) compared to the
Gross value added other EU New Member States where the
The processing industry and preservation ofabsorption was much higher (for instance, in
vegetables and fruit represents a lowHungary, the level of absorbed funds from
percentage of the value added in the foodPillar 1 was double compared to Romania),
sector, i.e. about 3%, next to the sector ofwhich contributed to maintaining a poor
meat and meat preparations, flour product®rganization of the vegetable market.
and dairy. At tle level of agriculture, the share As regards the absorption under the current
is also relatively low, under 3%, and NRDP (20132020), although a stimulation of
GVA/AWU in the horticultural sector is investments in the horticultural sector was
extremely low compared to other Europeandesired compared to the other agricultural
Union countries (both the old and the newsubsedors, the figures at the level of the year
member states, Table 1). The distribution 0f2017 reveal a very low absorption, the
the value addedli@ng the chain is unbalanced investments under Measure 04 (investments in
mainly due to the lack of price transparencyphysical assets) representing 1.1%, while
on the market and to the low under Measure 06 (Development of farms and
contractualization level. enterprises) 11%.

Il n Romani ao6dor thelgweyteldsb | e
Table 1. Value added/AWU in the horticultural sector and the weak organization of the chain are
(Thousand euros) also reflected in the comercial balance

NE 0F[XW[XY0 ND [N5] D405 N6 :
. St —+——— The fluctuating trend of seBupply after

Fonena B 3| 33| 28 25| 43| 23| 18 2 .

__ — S T T — 2007, the very low organization level of the
I*d“ 43 = .Jj — :; EE ,31 : E!-j chain and the deficit in the balance of trade
e 10 i wiln ol =i =i m: mz| Show that CAP ipact on this sector is
‘mn— T o] Mmodest and the sector has not succeeded in
:-BJEE‘[‘I.E 3 -:; 7 :_' i; :1 a1 34 35 Capitalizing on the financial Opportunities
Ge= 0 10| 54| U 0| Wl =i oE 2| provided by CAP, mainly those offered under
Teha T OF[ L34 4] &) &I[HI :T| Pillar I for chain organization through
Inds producer groups and producer organizations.

Source: FADN dtabase, 2018
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- and Quiality in Processing Tomatoes, American Journal

00000 of Agricultural Economics 92(5): 1283293.
[4]Hann, J., Trienekens, T., Tan, S., Omta, W. F.,
600,000 Wang, K., 2006, Vertical coordination, quality

management and firm perfoance of the pork
processing industry in China, Paper presented at the 7th
200000 International Conference on Management in AgriFood
J J J Chains and Networks, Ede, The Netherlands, 31 May
’07*0}’0@10%’-(11[*0}*0 2 2 June, 2006, S
B} J]_ R I https://www.researchgate.net/publication/40111909 Ve
rtical_coodination_quality_management_and_firm_pe
rformance_of the pork_processing_industry_in_China
Accessed on Oct.2, 2018.
~600,000 Esor Wit O T bl [5]Hobbs, J. E., Young, L.M., 2001, Vertical linkages
in agri-food supply chains in Canada athie United
Fig. 1. Balane of trade in the groupegetables, roots  States, Research and Analysis Diceate
and tuber crops Strategic Policy Branch, 14 Agriculture and Agri
Source: http://trade.ec.europa.eu/tradehelp/ Food Canada
[6]Mighell, R., Jones, L., 1963, Vertical
coordination in agriculture, USDA, ERS,

. Agricultural Economics Report No. 19, February
In the European Union, the Common Market[7]Moschini, G., Menapace, L., Pick D., 2008,

Organization provides support to the settingGeographical Indications and the Competitive
forms in the vegetable sector. While in American Journal of AgrlculturaI'Economlegf ?94
.. . o 812, http://works.bepress.com/giancamoschini/14/,
Netherlands the orga_nlzatlon _Ievel is 1_04/0’Accessed on Oct.2, 2018.
and the EU average is 34%, in Romania thgg]myers, R. J., Sexton R.J., Tomek, W.G., QDA
producer organization level is extremely low, Century of Research on Agricultural Markets,
under 1%, which is reflected in a negativeAmerican Journal of Agricultural Economics 92(2):
balance of trade and low level of integration3/ 402 10.1093/ajae/aaq014, Oxford, University
.. . Press on behalf of the Agricultural and Applied
and conrac_:tuallzatlon on the s_upply chaln.. IN Economics.
order to improve this situation, a solution [9]Reardon, T., Barrett, C, 2000, Agroindustigation,
would be to provide fiscal facilities for the globalization, and international development: An
farmers who are organized into producerove'rVii‘WI Oflbissuesi pa“e/ré‘sy ba?do dete;mi”am&
; ttps://onlinelibrary.wiley.com/doi/abs/10.1111/j.1574
groups and especially to offer consultancy forg8622000.tb00272.)<Accessed on Oct.2, 2018.
a p(_enod of at least 5 year from th@ement of [10] Singh, R., Singh, H.P, Badal, P.S, Singh, O.P,
setting up the producers group so that th&ushwaha, S, Sen, C., 2009, Problems and Prospects
group learns from the bottom how its busines®f FoodRetailing in the State of Uttar Pradesh (India),
can work and what are the advantages and theurnal of Services Research, Volume 8, Number 2
s u ort offered b t@f erz%)@"ardTZBO ): up o6 s
P p. . y % 1Singh, T.S., Mishra, U.S., EOE’;,Q/egel%bYe guppr?/
funCt'O”'”Q and also in a case of occurrenc hain: A Conceptual Study, Food Science and Quality
of a possible safety cigs on the vegetable Management, Vol.15, www.iiste.org, Accessed on
sector. In addition to this, there is a strongOct.2, 2018.
need for |mpr0V|ng the Contractuallzatlon [12]Sur|, P., SUShll,K, 2006, -Bovernance through

: ; . Strategic Allimces 8 A Case of Agricultural
level in the Romanian vegetable SUppIyCham'Marketing Information system in India, [IMB

Management Review.
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Abstract

By adopting the Nagoya Protocol, the international community is responding t& thigiextive of the Convention

on Biological Diversity (CBD)It refers to the fair and equitable sharing of benefits resulting from the biodiversity

use and it is thentention of the parties to the CBD to creates innovative financial mechanisms working for its
conservation. For the regional level the EU adopted the Regulation (CE) no. 511/2014 for providing the
harmonizing framework in the implementation of the Prdtdeor the year 2017, 15 Member States' reported to the
Secretariat of the CBD on the state of implementation of the Protocol on voluntary basis. The purpose of this article
is to identify best practices in managing new topics for Romania in this fiell, &1 synthetic biology, digital
sequence information, biopiracy related to patenting, traditional knowledge and local communities for further
development in agriculture. These subjects have also been addressed during the meeting of the Subsidiary Body on
Scientific, Technical and Technological Advice (SBSTTA 22) which take place in 2018. Relevant stakeholders for
Romania were identified and they should to be involved in the general debate on these subjects. The national
consultancy is of outmost importanfoe developing the legislative framework in Romania by taking into account

the financial costs of implying the full implementation of the Nagoya Protocol.

Key words synthetic biology, biopiracy, best practices, digital sequence information on gessaiarces,
traditional knowledge, local communities, Nagoya Protocol

INTRODUCTION conservation of traditional knowledge (TK) as
a cultural value related to indigenous local
Biodiversity is at the heart of world economy communities (ILCs) or local communities
since the origin of humankind and starting(LCs) in line with Art 8 j) of the CBD. TK is
with 1992, the year of the Convention onrelevant for agriculture developmeithis can
biological diversity (CBD) adoption, it is be also associated to local knowledge in case
more than ever acknowledged the relevance (of rural communities. This knowledge is
its impact on our sustainable developmenrelevant for biodiversity conservation as well
[15]. After 1992 a myriad of subjects and theiras access to genetic resources. We further
attributes or characteristics have beerneed to define TK in our regulatory
identified and defined for supporting our framework.
future sustaindb development. Among these Principles, defining gloal legal frameworks,
subjects, agrbiodiversity as a concept was under which national regulatory frameworks
under constant negotiations and new attributefor Nagoya Protocol implementation can be
were given in direct connection with bio developed are already setting all over the
economy. Interconnecting biodiversity with world innovative financial mechanisms in
sociocultural and economic values was veryscattered and different maturity grade. Not all
well cagured in the text of the Convention screened countsewere ready after 2010 to
[39]. If species and ecosystems were easy tfoster the development of their own regulatory
be evaluated, for genetic resources toolframework for implementing the Protocol.
almost 18 years up to the momentum wheiHowever, the experience in different subjects
the Protocol was adopted [27]. The Protocol iigenerated by the Protocol can be identified
interconnecting a broad range of researclaimost in all studied countries at a certain
fields and it is supporting among others theextent depending on their political vision.
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European Union (EU) was a leading group foicurrent EU Regulatory framework. However,
finalizing the negotiation and adoption of thethe novelties of the subject in managing
Protocol. Thus, in the regional contextcertain subjects defined by Protocol are
Romania as well as all Member States shouldelaying the taken into action at the national
implement the Protocol in a harmonized way.level. The scope of this article is to emphasize
At the EU level, it was adopted the Regulatiorbest practices related to specific subjects
(EU) No 511/2014 (Regulation) for encountered during the Nagoya Protocol
harmonizing among the EU member states thimplementation for all the 15 Member States
implementation of the Nagoya Protocol. Asthat reported tothe ABSCH to provide a
the process is too complex it was needed tbetter understanding regarding the expertise
develop and adopt another supplementarneeded for experience exchange inside the
legal act namely the Regulation (EU) EU. The targeted subjects are as following:
2015/1866 for laying down detailed rules synthetic biology (SB), biopiracy, TK and
regarding the register of collections, LCs in close connectivity to agriculture
monitoring user compliance and bestdevelopment. Thesesubjects are matters
practices. Standards and standardizatiointernational negotiation  for  further
process were needed for harmonizing the daldeveloping procedures and they were
collection from all menber states. The level intensely discussed during the 22nd meeting
of compliance of the Member States toward:<of the Subsidiary Body on Scientific,
the requirements imposed at the global leveTechnical and Technological Advice
can be understood by accessing the portal ((SBSTTA 22) from 27 July 2018 followed by
Access and Benefbharing (ABS) Clearing the meeting of the Subsidiary Body on
House (ABSCH) [2]. After three years of Implementation (SBI 2) that took place
entering into fore of the Protocol (i.e. 2017), between 913 July 2018 [3].

all parties were invited to first report its

implementation. 15 national reports and oneMATERIALS AND METHODS

of the EU have been submitted to the ABSCH

by 2017. Generally, the EU countries do notThis paper follows a tegdown approach [24]
encounter important problems in reportingto identify and discuss potential subjects
togethe the implementation of the Nagoya relevant for our country in the implem@tion
Protocol [1]. of  Nédgeya Protocol Nagoya Protocol on
For the national level, there are noAccess to Genetic Resources and the Fair and
harmonized access measures established at thguitable Sharing of Benefits Arising from
EU level, especially due to different their Utilizationo . The Proto
regulatory frameworks working for example implementation is harmonized at the
for patenting as well as under the reguitato European Union level between the members
framework for intellectual property rights. statesb a s e d  oRegulatidne(EUYi No
Another issue is related to defining and511/2014 of the European Parliament and of
harmonizing the checkpoints on the ABSthe Council of 16 April 2014 on compliance
chain of activities at the EU level. Based onmeasures for users from the Nagoya Protocol
the Regulation a major cheglint is defined on Access to Genetic Resources and the Fair
in the Art. 4 of the Regulation. Othe and Equitable Sharing of Benefits Arising
checkpoints can be depicted when considerinffom treir Utilization in the Unioo . The
gathering due diligence declarations. Suchdentified subjects are discussed for the 15 EU
declarations are meant only when on thecountries that reported to the Secretariat of the
market will be placed products after accessindABSCH for emphasizing their expertise. The
genetic resources and associated (TK). Theséentified countries are as following: Austria,
issues related to checkpoints wefast Belgium, Bulgaria, Czech  Republi
mentioned in 2011 [10]. Romania as MemberDenmark, Estonia, Finland, France, Germany,
States into the EU makes efforts in complyingHungary,  Malta,  Netherland,  Poland,
the provisions of the Protocol as well as of theSlovakia, and Cyprus. The identified subjects
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are as following: SB, biopiracy, TK and local subjects discussed by SBSTTA are already
communities. Such subjects need to beaddressed by experts from the European
address appropriately by the nationalUnion countriesThus, these countries will be
legidation | harmony with the EU Regulatory analysed in this paper as potential sources of
framework. In this regard we mention thatexpertise to be accessed for Romania when
according to the Regulation (EU) No should consider capacity building needs in
511/2014 the key elements needing a majothis area. In this regard, new potential
attention were clear: a) the legislative frameresources belonging to genetic resources that
for the wuser 6s c¢ompl mayrbeirgeresgtidgrfdar agtiqulture Ishouldtbl e
defined to register and access the collectiongurther discussed.
(Art.5), c) the focal points with the list of the European Union designated the European
competent authorities of the Member StateCommission (EC) as the regional focal point
(Art. 6), d) the monitoring of the user for reporting at the regional level the status of
compliance (Art. 7) and e) surveillance implementation of Nagoya Protocol. We
(check) on user compliance (Art. 9). Atiese underline that the philosby of the European
regulatory issues should be included in aUJnion is that countries have sovereign rights
chain PlarDo-CheckAct as in a Deming over their own genetic resources found on
wheel which transposes a quality managemertheir territory. This will imply all genetic
method PDCA in this case applied to theresources (i.e. the access to DSI and
genetic resources [43]. According to thebiomolecules as new resources) foundsitu
provisions of paragraph 2 of the Preambleor into ex situ collections. For this the
Art . 5 and 8 alf members dRangmicl paricipleo accordifig to which any
states must provide information for voluntary benefit arising from their access should be
tools, namely registered collections and besshared in a fair and equitable manner with the
practices, to assist users in complying withcountry providing these resources, is applied
t hei r du eanddhedeiolgigationsee [10; 37].
framed under the provisionsf Art. 4. To  Austria it is recognized among the leading
support this approach the EC published aountries relevant in the long process of
portal for providing complete information negotiation for adopting the Protocol, and
regarding the ABS regime also based orbased on their report published in 2017 the
public consultation published in 2016 [31]. Division on International Environmental
Affairs of the Federal Ministry of Agriculture,
RESULTS AND DISCUSSIONS Forestry, Environment and Water
Managemenh is in charge with its
International aspects.Among the concluding implementation at the national level, in the
remaks of the SBSTTA, working under the European and international  contexts.
CBD, it can be underlined the strongAccording to their report harmonizing
development of SB such as: broadening théetween the nine regional regulatory
organisms that can be modified, the access tbhameworks is the most challenging from
new tools and technologies, the novelty inadministrative point of view. TK wanot a
environmental risks associated with living subject of the current regulatory framework
modified organisms release. Also, it is like all western European countries. Among
imposed the development of tools dedicated tahe major goals of Austria, we may mention
detection and monitoring into the environmenttheir interest in tracking patents such as that
of organisms, component derived thereof andelated to antiparasitic compounds extracted
products of SB. Such measures should bé&om the African plant sgcies Aframomum
followed by news risk management rules andaulacocarpog30]. Companies in Austria are
procedires. The impact of SB on economic also interested in accessing digital sequence
growth should be connected to environmentalnformation (DSI) related to genetic resources
protection to be in line with Brundtland [25].
Report [9]. Some of the aboweentioned
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Belgium nominated at the federal level the Netherland, UK, Finland, Austria, Belgium,
General Directorate for Environment of the and other European members states [22]. A
Federal Pulic Service of Health, Food Chain significant contribution to the development of
Security and the implementation falls undert he Nagoya Protocol 6s tex
the Federal, Re gi o n s EH raintrie asideuNorwayi [88 Basddeowm e | s .
The authorities published a national studythese authors their interests are major and
which underline that the implementation of their concerns were mostly orienteal $hare
the Protocol should be realized stepstep, the benefit arising from the ABS. As an NFP
gradually based on a proactive approach [12]was nominated the Danish Environmental
Bel gium proves it o6s iPmtecdon e Ageneyd working s pndee dthen g t h
implementation of the Regulation [44] and Ministry of Environment and Food.
promoting SB in different universities such asAccording to the national legal framework,
Ghent University [21]. An excellent review Denmark requires first a notification system
regarding DSI and SB was puliied by implemeitation for ABS. At the very general
Belgium experts during 2013 in close level all users are required to send a standard
cooperation with Norway [46]. notification to competent authority when they
Bulgaria nominated thecompetent authority are bioprospecting for sampling Danish
for environment as the ABS National Focalgenetic resources especially for clarifying
Point NFP, responsible for managing duetheir intention in the scope (i.e. non
diligence declarations of users. This is closelycommercial and potential commercial use).
working with competent authorities for By applying the due diligence principles
agriculture and economy. At least one case isegarding the former experience in ABS,
documented for Bulgaria that already appliedDanish legislation is forbidding the access to
a specific procedure of the Protocol: Priorusers not complying this requirement. Also,
Informed Consent (PIC). This was related tothey take care of defining the TK in
procedures developed for an animal case, in toonnecton to the ABS by applying the same
generate Internationally Recognized principle. They are using in the estimation of
Certificate of Compliance (IRCC) [25]. the penalties and fines the potential economic
Bulgaria developed also a penalties system fobenefits that may arise through the violation
nornrcompliance cases that should be aof the legislation in a similar way with Malt,
valuable expertise [35]. Bulgaria, Portugal for the EU amdbrway and
Czech Republic. The Ministry of the Switzerland [35]. In this regard, the users not
Environment as well is the ABS NFHhey complying with the current regulatory
are advanced in creating and developing theiframework can be even imprisoned for two
national framework for Nagoya Protocol years. Well defined are the checkpoints of the
implementation. Thus, starting with 2015 ABS chain that are relevant for the monitoring
researchers studied ways and means teystem as a basis forfercement of the ABS
comply with Nagoya Protocol provisions regulation. Danish experts extended their
regarding the use of microorganisms and irknowledge and expertise to other countries
this case the use of bacteriophages fosuch as Australia [35] or India [34]. The
antibiotics production [4]. The use of quinoainterests of Denmark are also well related to
(Chenopodium quinoaWilld.), for food patenting as they revised the patenting
production in European countries including legislation with speéic provisions regarding
the Czech Republic, was already documentethe disclosure of genetic resources in patent
for Nagoya Protocol compliance consideringapplications like Norway or Sweden.
that he species is originating from South Denmark and Sweden rank higher among the
America and is not listed under the PlantEU counties for patenting [38].

Treaty [7]. Estonia. The competent authority for
Denmark proved a great leadership in environment as well is the NFP for the
implementing the negotiation and adoption ofNagoya Protocol. The legal framework was
Nagoya Protocol aside Germany, Franceassessed for collecting from the wild [23]. The
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cooperation in the Baltic Sea with Nordic recognized theaccess to genetic resourges
countries will make easier the process ofand TK was not considered into the domestic
harmonizing the implementation of the legislation up to 2014 [29]. Germany has now
Regulation [19; 45]. The cooperation betweenan extensive expertise on legal issues related
the competent authoriy for environment withto biopiracy and patenting. One famous case
those of agriculture, education and researcls related to a patent based on the access to
provides new insights for the vision of the Pelargonium sidoides by a German
country for crops and livestock improvementphytopharmaceutical company in 2010 [29].
for the future. New concepts and innovative future
Finland is part of the leading countries for the development strategies are defined for the
negotiation ad adoption of the Nagoya promotion of domestic bieconomy and
Protocol as well. The direct connection conservation [32].

between the Finnish Environment Institute,Hungary is trusting the National Inspectorate
Natural Resources Institute and the competerfor Environment, Nature and Water with the
authority for environment shows the strongNagoya Protocol issues based dre tfirst
orientation and clear vision towards focusinginterim report published in 2017. Hungary
on researchral education up to SB [6] and developed already controlling activities in
beyond [42] for accessing genetic resourcegslifferent ABS checkpoints and is granting
outside the country as well. access to all genetic resources for research
France is one of the best examples in the[40]. Hungary may provide expertise for TK
negotiation for the Protocol related to conceptualization and integrati into the
biodiversity not established in Europe butdomestic legislation based on the first
belonging to countries fronthe EU. The judgment case recorded in 1997 of intellectual
interest of France is also grounded by itsproperty rights:  Gabcikovblagymaros,
contribution to the Nagoya Implementation Hungary versus Slovakia [33].

Fund managed by the Global EnvironmentMalta through the Plant Health Directorate
Facility (GEF) together with Norway, was also involved with other countries in
Switzerland and Japan [28]. Their interests galevdoping collection standards under the
for patenting life for plants, aniats, Plant Treaty [17]. Malt was also involved in
medicine, and research as well [11]. Excellenthe conceptualization of the CHM under the
knowledge is recognized in the domain ofUnited Nations in 1967 [18] and has interests
biopiracy, in some case studies related to TKn research developments.

and the ABS generally [8; 5]. In this regard, it Netherlands is recognized internationally for
should be underlined that TK related totheir activeinvolvement in the negotiation of
genetic resources was recogd in French the Nagoya Protocol. They are implementing
Guyana and not in France up to 2014 [13]the Protocol with the support of the competent
Also, in France, it is established a closeauthority for economic affairs, revealing
cooperation between Ministry for an among lot of countries their willingness to
Ecological and Solidarity Transition and thefully implement the sustainable principles
Ministry for Higher Education, Research andddined by the Brundtland Report in 1987.
Innovation. French and Belgiumexperts Netherlands showed its interests in developing
published a review related to SB and itsspecific domestic legislation for access of all
economic impact during 2016 [14]. genetic resources and furthermore, broadened
Germany as a leading EU country in the the group of experts providing expertise on
negotiation and implementation of Nagoyathe subject [12; 28]. It is wdry to mention
Protocol has established new procedureshe proactive governmental policy document
published also in English on the website ofSources of Existencadopted in 2002 which
the Fedeal Agency for Nature Conservation encompasses a policy of free access to all
closely working with the ministerial division genetic resources occurring in all Dutch. They
entitled Competent National Authority for the also defined the bigultural heritage in direct
Nagoya Protocol In Germany it was only connection with ICs and their efforts in the
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conservation and breeding. The ownershipcan be considered the need to further continue
towards their local genetic resources it is welldocumentations related to some subjects.
established based on the Dutch Civil CodeOnly the University of Agricultural Sciences
The today interest in implementing the ABSand Veterinary Medicine from Bucharest
regime is going behind plant pathogens [36]represented their interest for the topics
bio-cortrol [26] human and animal health proving their major impact in this domain.
[25]. This expertise may be broadening in the
Poland is represented in the Nagoya Protocolnetwork of the same type of public
implementation by the competent authorityuniversities.

for environment and developed procedures tdrelated to biopiracy and intellectual property
develop research in the domain [16; 41]. rights protection we need to take into
The Slovak Republicnominated as a national consideration the need to further ek the
focal point the Slovak Environmental impact of SB and DSI on the appropriate
Inspectorate and developed expertise inmplementation of the Nagoya Protocol.
biopiracy and research [20].

Cyprus is running ABS procedures through Tablel. EU Forum Participants and identified potential
the Department of Environment from th Erct’ma”ia” stakeholders
competent authority covering agriculture} o, | Forum participants

rural development and envitment. Among |1 Arche Noafthrough ADEPT Foundatn

other different countries, Cyprus was already’ | mough RASCI Romanian Assosiaion of the Saifc
assessed for capacity building related plant Industry

. . : 3 BGCI (Botanic Gardens Conservation Internatiortaliough
bloprospectlng from Fhe wild [23]- ) the Association of Romanian Botanic Gardens (AGBR)
Romania. The national focal point for [4 DNR (German Leaguef Nature)through 2Celsius

; ; ; 5 EU Specialty Food Ingredients Group (AMFEP/EFFC
Romama IS nomlnated for the Competer t through: Alinda Ro srl, Azur SA and Frutarom Etol Ro SR
authority for environment and for the DuPont through Pioneer HBred Seeds Agro SRand
H ; ; DuPont Romania S.R.L.

Impl_ementatlon of the RegUIajtlon was 6 European Association of Bimdustriesthrough companieg
nominated the National Environmenta having branches in Romania

Protection Agency However the ABS 7 European Federation Pharmaceutical Industries & Ass
' ! through pharmaceutical industry associations in Romanig

regulatory framework is not yet published ofs European Forum of Farm Animal Breedefs not yet
the websites and do not generated the reporttg | accessed.

. 9 European Regional Focal Point f@animal GRthrough the
the CBSCHM. Romania do not reported University of Agronomic Sciences and Veterinary Medic
under ABSCH for 207. The conclusions of a Bucharest __ .

. . . 10 European Seed Associatidnrough AISR (Romanian See
forum run by the EC and |mp|ymg 25 major Industry Alliance) and AMSEM (Romanian Association
stakeholders Supported in 2016 the Breeders, Producers and Traders of Seed and Propag

. . Material)
development of guidelines documents. 10 ofz FoodDrinkEurope Group (incl. COFALEC and EFFA)

these were governmenta| bodies and 15 through ROMALIMENTAi Romanian Patronal Federatid
from Food Industry

belongs to mdustry and nQJTOfIt 12 International Biocontrol Manufacturerdssociation not yet

organizations. For 7 organizations rthexists - accessed. e N
: 1 Internationa amber o ommerce through - |

no membership for our country or Romania.

organizations from our country and most ofi4 International Federation for Animal Health not yet
; ; accessed.

them may fall under agrlculture mter_est_fo 15 International Fragrances Association/UNITIS not yet

the country. At least 12 other organizations accessed.

include our country either as public or private Source: original table based on the information

organizations. The list may prioe an image 2vailable _

f the t f stakehold that dt bathttp://ec.europa.eu/transparency/regexperthndex.cfm

o e type or stake O_ ers_ at need (o 6'?’do=groupDetaiI.groupDetaiIDoc&id=31024J§Lno=3

addresses on the subject in our country to

further define the checkpoints relevant for theThe future vision of national public research

country (Table no 1). needs to dke into considerations these
By analysing the list of stakeholders, andsubjects that are valuable for patenting and
some of the abovmentioned expertise furthermore to be integrated into the next
already proved at the EU members states, ieconomic policy vision at the European and
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global level. It is also relevant to discuss otheDenmark, Finland, France, Germany and
subjects of sockaultural importance suchsa Netherlands may provide excellent expertise
TK and local communities. If TK is not yet in further developing domestic regulatory acts
defined by our current regulatory framework connected to implementing the Protocol as
it can be further considered for its relevance tavell as on SB and all related subjects. Also,
be defined as a subject related to genetiBulgaria and Hungary may provide their
resources in the context of biological diversityexperience in biopiracy as well as in ABS
conservation and mainlyoanected to rural checkpoint development under the current
communities and  further  agriculture regubltory framework. An appropriate
development. Moreover, it should be analysedegulatory framework may be further
for further possibilities to connect local developed with the full support of all
knowledge to the cultural identity that it is stakeholders. Some of them are already
recognized according to Art. 6 of the identified and others are easy to be invited for
Romanian Constitution. This w@d be the an ABS forum on the subject. For the future,
very first step ahead to link LCs to the properit will be relevant to analyse subject by
implementation of art. 8 j of the CBD in our subject all recommendations adopted under
country to ensure for long term theSBSTTA negotiati ons for
conservation and sustainable use ofeconomic impact, capacity building needs, the
biodiversity. Thus, TK and LCs may be sociocultural impact for further harmonizing
defined for the first time for their inteative the implementation of the Regulation
role for the support of biodiversity 511/2014 at the EUevel. Furthermore, by
conservation and sustainable use. Theaking into account the relevance of these
presence of competent authorities forsubjects under the EU biodiversity
international affairs and economy would be ofconservation policy vision it should take care
outmost importance in understanding theof information control and validation in order
value of ABS as well as of funding new to increase data management quality as a step
innovative financial mechanisms for by step process under continuous
agriculture especially. development.
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Abstract

The resistance of apple tree cultivars (Malus domestica Borkh.) towards different pests and diseases is relevant for
the today breeding programmes. In this respect it is important to access genetic resources from gene banks as well
as from traditional apple pools. In Romania such orchards are not very often today but certain remains from the
XVIII century can be found especially in Transylvania. The scope of this article is to present the incidence of
infestation with apple powdemildew (i.e.Podosphaera leucotrichd) or 24 ol d appl e varieti
Sibiu County. Among the 937 investigated apple specimens, in four different landscape subunits for a three
consecutive years (i.e. 2014, 2015, and 2016) three variciespgpd t o be extremely sensit
06Grosse CasseléeJronRdihmeatot)ed Omndcontrary | ocatBova&eindt i
London Peppingd, 6Edel borsdorfer o, O0ReiendetDted i AmM@ama o,
to resist to the attack @fpple powdery mildew

Key words old apple varietiesPodosphaera leucotricha, applereeding programme,
varieties under conservatiptandscape

INTRODUCTION varieties and old specimens established for
more than 80 years of existing in the same

Apple powdery mildew (AR!) is due to apple landscape. The age of a specific genotype may

(Malus domesticeBorkh.) infection with the express or not different apple reaiste

fungus Podosphaera leucotrichaand it is responses towards the fungus [12]. Different

recognized among relevant diseases caused strategies for fighting against this disease

other pathogens (i.eVenturia inaequalis were published [13; 24]. It was also proved

Erwinia amylovora and Marssonina that the high diversity of apple varieties, the

coronarig) affecting both frui productivity diversity of species inhabiting the orchard

and quality [22]. It is considered today that it agroecosystems, and trdiversity inside the

attacks especially commercial apple varietielandscape may further limit the outbreak and

of culinary interest [4; 17]. Once such aspreading of disease [7]. The scope of this

disease appears it is well known that generall article is to evaluate the incidence of APM in

the producers are interested in developintraditional orchards of &t ©nel e f r om

management $ations for controlling its county, Romania that can be considered as a

outbreak especially by using pesticides [8] pool of gaetic diversity for the future

Due to commercial constraints, sensitive antbreeding programmes. The investigated

resistant apple varieties were long timeorchards have been already described as

studied. It was accepted that the resistanccomprising old apple varieties specimens

against APM is a genetic quantitative traitelder than 80 years [1].

[17]. Today it is considered that the use of

resistant apple cultivars is the best way ofMATERIALS AND METHODS

maintaining productivity but still climate

change effects can do more damage and thelace of investigations the traditional

diversity of cultivars inside an orchard shouldor c har dist ©@nfel ¢ © ( 45A456 2

re-evaluated [3]. We consider that resces 23 A556 280 E) positioneod

of valuable importance in this regard areRomania, where investigated apple trees

traditional orchards that comprises oldfound into four landscape sulmits such as:
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forest area (800 m altitude), mountain areanvestigated for the potential infection with
(1000 m altitude), village area (700 m APM as wellas for the position of identified
altitude) and creek aa (500 m alt) (Fig.1). apple specimens in the landscape of
FOnt ©nel e.
6Bel | e d e AlB &4s ikvestigatéd.
specimens do not presented signs of infection
during the end of May proving they are not
sensitive no matter where they are located.
Thus, these apple trees were located either in
village area either in the border of the creek of
the village in close connection with a forest
either over 1000 m in the mountain area. Such
a large distribution of this variety proves that
this cultivar mightbe relevant as a genetic
resource for being further studied for its
resistance towards PAM that is in line with
other studies [2qFig. 2).
6London P@nly pthre® gspecimens
Fig. 1. The landscape subni t s of FOnt Omage been fotindt (Lat:n459761154 and Long:
e ot 2008 S e apa i 23:925610) that where ot nfedtdFig. 4)
 along the creek (image obtained frwww_google We mention that the specimens were present
map modifed by authors). in the wet areas such as the border of the
forest and along the creek of the village. It can
Method of investigation Apple powdery pe considered as well as moderate resistant
mildew (APM) caused byPodosphaera considering some previous studies [2]. The
leucotrichais easy to be investigated during narrow distribution®f the existing specimens
the wet spring and summer time. The signsn the area compared to other varieties may
are the covering of the new twigs with a whitefurther suggest that probably the former
mycelium followed by the falfig of leaves specimens have been removed by the outbreak

(Fig. 2). All apple trees present in the four of different other disease.
landscape subinits have been investigated for g Wi nt er P e rtrees ihavée been

the incidence of APM starting with the late found on site also located in difent

May 2014, a wet season of the year up tQandscapes units such as inside the village or
2016 (i.e. three consecutive years). near the creek and the forest of the village.
This old apple variety can also be integrated
into future commercial orchards (Fig. 5). No
infection occurred, or it was too weak to be
identified. It is wel known that this variety is
susceptible for being infected [11] but
probability the weather conditions were not
favourable for the disease outbreak in this
apple pool.
oBa-ALbmar®@ Pomme de Transyl
? ’ - is among the most popular apple tree in this
Fig. 2. The general apaﬂance of apple tW|gs infested area and eleven genotypes have already been
by the apple powdery mildéseibed §18P (Ficg n6). dEhkre cCHafe! Héen
(original). found 155 specimens in all landscape -sub
RESULTS AND DISCUSSIONS units of the FOntOnele
village, near the creek and near the
In the apple pool of SUr@Rdnefares).-e, 937 speci mens
of 24 old apple varieties have been
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Fig. . Apple variety o6L&Endon9Peppphgoverigimab)ell c

Fig. 5. Apple variety OWihkitger le.arA’rlDapilneé'(VoarriigeitnyaIé)Rei n

Fig. 6. Apple variety o6Batul 1I-md-\di>(pérei yiamallerxy ORei

Fig. 7. Apple variety o¢Bd&iilgend@or iApiphn®l variety 0Gl
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All specimens, identified in all four landscape considered as moderate resistant towards the
subunits, appear to be resistant to APMAPM based on previous results [21].
supporting other studies results [19]. 0 Ast r ac h dsmnofker tagle Gariety
0 Boi kGOmlg G18 specimens have beenand only one specimen was found in the area
identified, inside the village and all of them of the village. However, it was not infected
free of the pathogen (Fig. 7). This vayietas (Fig. 13). Other 4 specimens were found in
located in different landscape suhits of the Sibiel and Vale (two neighbouring villages
village. However, the variety is known as positioned in the northern part odFt ©n el e)
susceptible [6] and their restrained habitatand also free of thegbthogen. The variety is
may be due to the loss during its history ofconsidered as moderate resistant towards
cultivation in the region or due to the large APM [2].
diversity in varietiesn this apple pool. 60Red D e.| 2i7 spednuersd have been
0 Edel boris d madéraer pbpular old found in all village subunits from the
variety for FOnt ©n el mourddinsarea iasidel the? llage, @leng ithemme n s
have been identified all of them not infectedcreek and near the forest (Fig. 14). No one
(Fig. 8). Also, these specimens have beenvas infected amh proved to be moderate
located in different landscape suhits (i.e. resistant in line with previous studies [21].
inside the vilage, close to the forest and close6 Ne mes S o weorNo bAlemadd Sov
to the creek). They may be considered as na popular old variety. 49 specimens have been
sensitive to the APM as it was long time identified spread in all screened orchards and
before considered as a resistant variety [5]. identified landscape sulmits (Fig. 15). No
0Yel | ow Bwdslidertifedvenrtlie one was infected proving a moderate
mountain area as well as in the nearby forestesistance according to previous studies [21].
area of the village. Of 10 specimens no on& P o n y i kis aaveryngopular old variety.
was found to be infected (Fig. 9). The variety86 specimens have been identified and all of
is sterile and is of economic interest for longthem of high vigour (Fig. 16). No one was
time even it was considered as beinginfected even they are occupying all types of
susceptible towards the APM [10]. landscape suhnits. The variety was not yet
O0Rei nett e iBagpopolanapple fiee characterized for its resistance against APM
variety in this village and found in all being characteristic for Transylvania [18].
landscape suhbnits from the village to the 6 Rei net t eis aCrare ald \eariety 13
creek, forest and to higher altitude in thespecimens have been identified in all
mountain area. 61 specimens have beetandscape subnits (Fig. 17). No infectin
identified and no one was infected, or notwas observed and support previous studies
visible infection was found (Fig. 10). This considering it as a moderate resistant variety
variety can be considered as resistant towardgR1].
APM attack for local conditions andisinline 6 St ar k rig ansre papular old variety
with other studies in Transylvania [21]. (Fig. 18). Only 21 specimens have been
O0Rei net t @©nhAtwoaspeaimehs have identified spread in all landscape suiits.
been identified in the creek area of the villageNo infection was identified wgpporting
However, these apple threes ward infested previous studies results obtained in
even they were identified in a warm wet Transylvania [21].
climate (Fig. 11). In Serbia this variety was6 Rot er DtoeRotuignee rdigals&t et i
considerate as moderate resistant [2]. a popular old variety (Fig. 19). 42 specimens
0 Gu s.t28 spécimens have been identifiedhave been identified in all landscape gurits
and no infection was observed during our(mountain, forest, village and creek). No
investigations (Fig. 12). Theseere spread in infection was found and it support previous
all landscape subnits such as from the results [23].
mountain through the village along the creeks6 L o ¢ a | e Nodverg popudar old apple
and close to the forest. However it islandrace (Fig. 20). One specimen that was not
infected was found in the village area.
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¢

0L ocal isRlpgutarlatad apple variety
(Fig. 22). 29 specimens have been identified
in all landscape subnits and no infection
was found.

0Local oifsa l6cal varietyanot very
popular but producing small red apple fruits.
Only two specimens have been foundtth

3 ; ! i proved to be not infected (Fig. 23).

| . e cal we y.eplpular

Fiees T AReTe vart ety o b e b donlied )
: P in all types of landscapes subits and they

é% proved not to be infected.

0 Gol den dselrarecdldovaristy for
the area (F. 25). 21 specimens have been

ﬁ:g found in all landscape sulmits of the village.
/:K,) ¢ This was also identified in Sibiel village.
gl 1/ However, 100% of the identified specimens
Canas o % have been infected being in line with previous
S el T - studies [16; 21].

Yok i b PRAR S ™ a
Fig.24. Applevai ety o6Local BaiagMagroedd gricgd & %&‘ﬁvery rarRaedi n et
apple variety (Fig. 26). Only 3 specimens
have been identified inside the village and all
of them have been infected proving their low
resistance [10].

CONCLUSIONS

The analysis of these results shows that three
_ old apple varietiesover 80 years old, were

ari ety OFacked SWith dA‘?—’e}\/I' Sutt 4s° thé Fdbvding 2! ) -
Qdonat hano, 060Gol den delic
Casseler Reinetteo. Al l
showed resistance towards the pathogen.
Some moderate sensitive varieties such as
6 Boi ken 6P e pLpoi nndgodn, OEdel bo
OReinette Ananas?o, 0Gus
Rouged , and O6Red Delici
. good conditions to fight against this disease.

. L 3 The high diversity in cultivars as well as in
Fig. 26. Apple varietyy Gr 0 s s e Ca s s ¢hedandscape, probably are relevant factors in

Reinetté (or i gi nal) supporting the fight balance between the apple
] R three and pathogens. All these old varieties
0 J ona.tlhwas dhe most popular old shoyld be red listed for their relevance in the
variety (Fig. 21). 205 specimens werecongervation of genetic resources. These
identified and all othem were infected. Also, regults further support the need for official
this variety was identified in all landscape preservation of traditonal dnards in

subunits of th_e region. Thi_s old variety iS Romania for the future apple breeding
most susceptible to be infected to theprogramme.

Podosphaera leucotrichand it is in line with
previous studies [9; 14; 21].
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Abstract

Our study has as a purpose to identify the main melliferous plants from the locality Apoldul de Jos and its
surroundings. In this paper we want to complete our researches in the Sibiu county in order to turn to the best
account the mefiérous resources of the studied habitat and to complete the melliferous base with the new data. In
order to be accomplished the purpose, there were applied the following methods of study: the utilization of the
information from the specialized literaturéhe direct observation in the field, the collecting of the botanical
material in this area and its identification in laboratorfter this study there were identified 19 Families of
plants, with 46 species, mainly in the spontaneous andgoitaneous dra, with obvious implications

in the beekeeping. The melliferous resources of the zone were grouped together from the point of view of
the importance in apiculture, into four groups. Year by year, in the last period, more and more farmers
tended towardshie activity of the beekeeping. So, the knowledge of the flowery potential of the county,
proved to be the success key in the beekeeping

Key words Melliferous base, Apoldul de Jos (Sibiu county)

INTRODUCTION horn, who gave him milk and to offer it to the
nymph Amaltea, with # promise that the
Among all insects, the most important @#e  horn was to be forever filled with all kind of

bees; for a good reason, our speciaf r ui t s it I's to be kn
admiration is directed to them, as they weregp | ent y o .
created for the sake of humanity [17]. The exceptional qualities of the honey was the

The Mythographian specialists agree that theeason for embalming the Macedonian king

first and the greatest beekeeper in AntiquityAlexander the Great in a golden sarcophagus

was Aristeu. He was the son of the Qwe filled with honey. The sarcophagus was
nymph and Apollo. He received a high transported to Egypt under the command of
education, having as teachers the centauPtolemeu. In Egypt the golden sarcophagus
Chiron, the nymphs and Proteu. All of themwas robbed and substituted for another one, of
teached him the animal breeding and first ofglass, its trace being lost. So, the great

all the beekeeping; The result was theconqueror nowhere could find his place for
spreading the beekeeping in all Ellada. It washe etenal rest.

of a panhellenic notoriousness, that under th&he bee was so appreciated, that it was
name of Aristeu were to be understood, inr e pr esent ed even on N a
many places, Apollo, Dionysos or even Zeusmantle, underlining thus the multiple heraldic
Aithey being worshi pengeafingss Gods both by the
barbarian Thracians and by the civilizedOn t he Trai anods Col umn
Greeks A[10]. beekeeping in the Gefacian area, that is a

The honey was a part ofeh Go d s 6 pmefnthat the hyperbbean people were
Zeus himself was nougdmmedt ewdi ttho taAre sg eat6&s
milk and honey. With this substantial food, produced in the Romanian areal sweetened
Zeus strengthened quickly his body; amongwithout interruption, the life of the adjacent

his first braveries Ewpgires. t o break the goat
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The magic of beekeeping is a mystery thatuilding together the Apoliliercurea
concerns also the soul and the mind of théepressionf23].

candidate d retirement, who dreams to spend
his old age in the silence of an apiary and tc
enjoy to live in harmony with the little
creatures, understanding each other better the
with his fellowmen from the community he
left at his retirement. .

Judetul Sibiu

MATERIALS AND METHOD S

The investigations took place in the locality

Apoldul de Jos in the Sibiu county in the

period 20162018. In order to identify the

melliferous base in the studied habitat, the

following steps were taken into consideration: o o

- Making use of the speciabd literature Fig. 1. The localization of Apoldul de Jos locality in
. . . . Sibiu County

-The observations in the field with the Source hitps://peharta.ro/sibiu/

purpose for identification and inventorying of

the melliferous flora in the perimeter of the The region is characterized by a zone with

locality Apoldul de Jos. low hills, 400500 m. high and a ctinental
-The _utlllzatlon of _the_ direct method of temperate climate with an yearly average
collecting the plants in this zone. temperature of 897C and abundant rainfalls.

-The icentification in lab of the collected The zone is characterized by the presence of
botanical material and the elaboration of thehe  cyltivated plots  of land  (mainly

floristic list with the main melliferous species. yegetables, potatoes, vineyards), of the

[4.9,1316, 2Q. meadows with mezzgerophiles species
leafy trees forests (oak trees, hornbeams,
RESULTS AND DISCUSSIONS maples, acacia and the presence of the

numerous shrubs species (hazelnut trees, elder

There is a close connection between plantgees, hiprose trees, flowering agh),1224].
and bees. The bees have an importale i The floristic potential of the zone was
quantitative and qualitative increase of theanalized by many specialists andwas the

fruit and seeds harvests, in the same time witly piect of many studies 4,19]. In 2003, the

getting an increased honey production [S]; theyotanist dr. biol. Constantin Dragulescu
plants provide bees with nectar and pollen,th¢ e nt | f i e d i n hi s b o

food for the different development stages ofgj p i y o | a number of

the bees, aduéind larvas. locality Apoldul de Jos. The information is
In order to turn to best account MOreeyigencing only 10920% of the florstic
rationally the melliferous resources in Sibiu potential of this zone [8].

county [11,12], it is necessary to know closergor g petter systematization and knowledge of
the main melliferous plants of this habitat.  {he melliferous plants in the studied habitat,

In the present paper we want to completeye approached the botanical classification

county in the localities Vurpar, Avrig, Saliste gyouped on Families (Table 1).

[1-3, 21, 22. , . By analyzing he flora in the Apoldul de Jos
The commune Apoldul de Jos is localized inzone in the Sibiu county (Table 1) we

the western part of the Sibiu county (Fig.1), athighlighted a number of 46 melliferous

the southern part of the Transylvanian Platea‘épecies that belong to 19 botanical families.
and at the Soutkast of the Secafor Plateau,
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Table 1. The melliferous plants species from th
Apoldul dr Jos (Sibiu county) and their specific

eeping weight (power).

mountainous
level. Itis an
important source
of pollen and

be& nectar.

Nr. Plant family Species Bee Observations Pyrus pyraste(L.)Burgsd Medium Sporadic, in the

crt keeping hilly-

importan mountainous
ce level.

1 Fagaceae Querqus robulL. Medium Arboricol 9 Fabaceae Amorpha frdicosal. Medium In the hilly-
species which mountainous
grows in the zone. It is toxic,
hilly- it has a
mountainous decorative value.
level. It is also Lotus corniculatug.. Medium It is a good
considered a fodder plant in
medicinal plant. the hilly-

2 Aceraceae Acer platanoides.. Medium Valuable subalpine zone.
melliferous tree. Medicago falcatd.. Medium It is frequent in

3 Oleaceae Fraxinus ornud.. Medium It is a small tree, the hilly-
with flowers, in mountainous
great demand for level. Itis a
bees. It furnishes valuable fodder
a good harvest in plant.
springtime. Melilotus officinalis (L.) Medium It is a medicinal

4 Betulaceae Corylus avélanalL. Medium The male Pall. herb, frequent
flowers species in the
represent a rich hilly-
source of pollen mountainous
in earlier zone.
springtime with Trifolium campestre[ Medium It is frequent in
the role in the Schreb. the hilly-
maintenance and mountainous
the development level.
of the bees Trifolium hybridumL. Medium It is intensely
families. visited by bees

5 Adoxaceae Sambucus nigré. Medium Bushy species, and a very good
in the hilly- fodder plant.
mountainous Trifolium pratense.. Medium Itis frequent in
level and m a the hilly-
great demand for mountainous
bees for nectar zone, an
and pollen. excellent fodder

6 Ranunculaceae | Adonis vernalid.. Medium A perennial plant.
herbaceous Trifolium repens.. Large An excellent
_plant, s_poradic fodder plant.
in the hilly zone. Robinia pseudoacacia. Very It is more
It furnishes large frequent in the
pollen and hilly level. It is
nectar in the the most
earlier important
springtime. It melliferous plant
takes part of the during the
category of the springtime main
medicinaltoxic harvest.
herbs.

7 Polygonaceae Polygonum avicularé. Small Itis an yearly 10 Apiaceae Carum carviL. Medium A plant with
herbaceaous medicinal and
z:i)nrﬁtg]n:]:us fodder values
flora, frequent in Eryngium campestre. Medium :th:;s rf"riﬁ;iuenun
the hilly- mountainous
mountainous level; it has a

i i zone. medicinal value.
Polygonum hydropipet. Medium Frequent in the Heracleum spondyliurh. Small It could be found
hilly- in the hilly:
mountainous mountainous
Ievel_. Itis also a level; it has a
_ i medicinalherb. characteristic

8 Rosaceae Filipendula vulgarisMnch. Small It is a perennial flavoured odor.
plant in the Pimpinella saxifragd.. Small A medicinal and
spontaneous fodder species of
ﬂpra, in the redwed value.

illy- . 11 Malvaceae Althaea pallidaw. et K. Small Itis sporadic in
mountainous ]
Jone. _th«le( hilly Ievlel. It
Prunus spinosé. Medium Bushes in the :mré%\?é?n;so a
spontaneous herb.
:Ir:)erah”flr;quent n 12 Violaceae Viola odoratal. Medium Ithis rf:ﬁquem in
- the hilly-
gs:lnt:mous mountainous
medi'cinal herb. - - - - Ie\_/el. -
Itis frequently 13 Primulaceae Primula verisL.em.Huds Medium Itis fr_equent in
L the hilly-
visited by bees mountainous
Rosa canind.. Medium A cr?mml)n bush level, intensely
Ir::ct:uitalinﬁus visited by bees
level. and bumble .
Rubus idaeuk. Large Itis in a hilly- g)ere;é'isrsgsﬁ:;‘y
mountainous Itis a medicinal
level. It is one of herb.
the most - - - ~
valuable 14 Convolvulaceae| Calystegia sepium Medium Itis frequent at
melliferous (LR.BR. the altitude
between 280
bushes. Its ) 700m.
geﬁzrnssicéi?%; 15 Boraginaceae Anchusa officinalig.. Medium Slpecies in the
all period of hilly-
flowering. {23;”[\::&0“5
Malus silvestrigL.) Mill. Medium It is sporadic in medi'cinal and
the hilly-
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fodder values. It
is considered as
a contaminant of
the alfalfa
cultures.

With medicinal
qualities, itis
frequent in the
hilly-
mountainous
level.

Symphytum officinale. Medium

ssp.officinale

limits of roads,

in noncultivated
zones. It isvery
valuable, mainly
in the springtime
and autumn for
the pollen and
nectar harvest. It
is also a
medicinal herb.

16 Lamiaceae Mentha longifolia(L.) Medium

Nathssp.longifolia

Itis frequent in
the hilly-
mountainous
level.

A common
species in the
hilly-sub-Alpine
zone.

Prunella vulgarisL. Medium

Salvia pratensis. Medium Itis frequent in
the meadows of
hills ascending
till in the inferior
mountainous
level. It was
identified also at
the borders of
the roads or
ploughings. It
furnishes nectar
and pollen for
the bees families
during a long
period of time of
4 months.

It is considered
also a medicinal
herb, frequent in
the hilly-
mountainous
level.

Teucrium chamaednjs Medium

It has a double
role both as a
melliferos
species and also
as medicinal
herb. Itis
frequent in zone.

17 Rubiaceae Galium veruni. Small

Itis a weed in
the hilly level.

18 Dipsacaceae Dipsacus laciniatus.. Medium

Scabiosa ochroleuca Medium It is relatively
frequent in the
hilly-
mountainous
level. It
blossoms all
summer and it is
very visited by
bees and
butterflies.

19 Asteraceae Arctium lappalL. Medium A herb spread in
the hilly-
mountainous
level. Itis
considered as a

food plant.

Centaurea scabiosa Medium Itis relatively
frequent in the
hilly-
mountainous
level.

Itis a fodder as
an inferior
quality and also
a medicinal
herb. It is
frequent in the
hilly-
mountainous
level

Cichorium intybud.., Medium

Cirsium vulgare(Savi)Ten. | Medium It is a perennial
melliferous
species, frequent
in the hilly-
mountainous
level. The
flowers are a
rich source of
nectar for bees

and butteities.

Inula britannicalL. Small The species with
medicinal
qualities, is
spread in the
hilly-
mountainous
level.

Taraxacum officinale Medium

Weber

The species is in
the hilly-
mountainous
level, on the

44

Source: own concept.

These species could be classified in:
Families with a single representative
Fagaceae uerqus robur L.); Aceraceae
(Acer platanoidesL.); Oleaceae Kraxinus
ornus L.); Betulaceae Qorylus avellanal.);
Adoxaceae $ambucus nigra L.);
Ranunculaceae A@onis vernalis L.);
Malvaceae Althaea pallida W. et K.);
Violaceae Viola odorata L.); Primulaceae
(Primula verisL.em. Hud.; Convolvulaceae
(Calystegia sepiumL.) R.BR.); Rubiaceae
(Galium veruntL.).

Families with two  representatives
Polygonaceae Polygonum aviculare L.,
P.hydropiper L.; Boraginaceae Anchusa
officinalis L., Symphytum officinald.. ssp.
officinale); Dipsaaceae Dipsacus laciniatus
L., Scabiosa ochroleuch.).

Families with  four representatives
Apiaceae Carum carvi L., Centaurea
scabiosa L., Heracleum spondyliumL.,

Pimpinella saxifragd..); Lamiaceae Nlentha
Longifolia (L.) Nath. ssp longifolia Prunella
vulgaris L., Salvia pratensisL., Teucrium
chamaedrys..)

Families with six representatives Rosaceae
(Filipendula vulgarisMnch., Prunus spinosa
L., Rosa caninaL., Rubus idaeud.., Malus
silvestris (L.) Mill.,, Pyrus pyraster (l.)
Burgsd): Asteraceae A(ctium lappa L.,
Centaurea scabiosh., Cichorium intybud..,
Cirsium vulgare(Savi) Ten. Inula britannica
L., Taraxacum officinal&Veber).

Families with nine representatives
Fabaceae Amorpha fruticosa L., Lotus
corniculatus L., Medicago falcata L.,

Melilotus officinalis (L.) Pall, Trifolium
campestre Schreb., Trifolium hybridum L.,
Trifolium pratensel., Trifolium repensL.,
Robinia pseudacacih.).

In our country there were identified 398
melliferous plants in the spontaneous and sub
spontaneous florabeing distributed in four
groups, considering their apiarian economical
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importance: a very large, large, medium andspeciesPolygonum aviculard.., Filipendula
small importance [18]. vulgaris Mnch., Heracleum spondyliuni.,
Among the 105 identified species in the Pimpinella saxifraga.., Althaea pallidaw.et
studied habitat [8], 46 species (43.80%)K., Galium veruni., Inula britannical.

belong to the melliferous resourced the

locality Apoldul de Jos (Table 1.). They are CONCLUSIONS

grouped in function of their apiarian

importance in 4 categories: In time, the localities of the Sibiu county were
()The plants of a very large apiarian differently investigated from botanical point
importance (2.17%) This category includesof view. Apoldul de jos is among 40 localities
only the speciefobinia pseudacacia. that in the Sibiu county, where the floristic
represents e most important melliferous potential was studied only in a small
species that furnishes the main springtimeproportion, of 1620%.

harvest. In the Apddul de Jos zone they were
(ilThe plants of a large apiarian importanceidentified 46 vegetal taxons with obvious
(4.34%). In this category are included theimplications in the beekeeping. These belong
speciesRubus idaeus. and Trifolium repens to 19 botanical families: Fam. Fabaceae (9
L. The raspberry bush grows spontaneous taxons), Fam. Rosaceae and Asteraceae (6
zone. During the flourishing period, the taxons each of them), Apiaceae, Lamiaceae (4
secretion of nectar is very intense, the flowerdaxons each fo them), Polygonaceae,
are visited by bees from the first hours in theBoraginaceae, Dipsacaceae (2 taxons each of
morning till the sunset. them).

The white trefoil (clover) is the species amongA number of 11 botanical families have only
the trefoils with the largest nectaripheso one representative:Fagaceae, Aceraceae,

capacity. Oleaceae, Betulaceae, Adoxaceae,
(iThe plants of a medium apiarian Ranunculaceae, Malvaceae, Violaceae,
importance (78.26%). Primulaceae, ConvolvulaceamdRubiaceae

In this category we can found the majority of The botanical study certified that the

the identified taxons, 36Querqus roburL.,  melliferous base of the studied area is built by
Acer platanoidesL., Fraxinus ornus L., taxons in the spontaneous and -sub
Corylus avellanal., Sambucus nigral., spontaneous flora.

Adonis vernalis L.,Polygonum hydropiper From the point of view of the apiarian

L.,Prunus spinosd.., Rosa caninda.., Malus  importance, the melliferous species identified

silvestris (L.) Mill., Pyrus pyrasyter(L.) in this areabelong to the four categories:
Burgsd., Amorpha fruticosa L., Lotus species with a very large apiarian importance,
corniculatus L., Medicago falcata L., (2.17%), species with a large apiarian

Melilotus officinalis (L) Pall, Trifolium importance (4.34%), species with a medium
campestre Schreb., T. hylridum L., T. apiarian importance (78.26%) and species
pratense L., Carum carvi L., Eryngium with a small apiarian importance (15.23%).
campestrd.., Viola odoratalL., Primula veris  The floristic potential of zone could be found
L.em.Huds., Calystegia sepium(L.) R.BR., in the proportion of 84.77% in the first three
Anchusa officinalisL., Symphytum officinale categories, a fact that encourages the
L. ssp.officinale Mentha longifolia(L.) Nath  inhabitants towards the activity of beekeeping.
ssp longifolia, Prunella vulgaris L., Salvia

pratensis L., Teucrium chamaedrysL.,, ¥ REFERENCES
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Abstract

Over the last decas, the dominant trend of globalization has led to extremely dynamic changes in two major areas

- market and technology. The changing conditions of modern tourism development pose new challenges to the
tourism business. Adhering to the preferences of nmotterrists in their desire to turn them into real customers,

each tourist enterprise should seek out the right marketing solutions to respond to global change. This gives
grounds for a change in the model of business relations in tourism, determinegithétyoof this problem and the
scientific interest of the author in studying and exploring the relations with clients in the tourism industry. The
actuality of the problem is complemented by an essential feature related to the application of the gnarketin
management approachthe result is the achievement of a competitive advantage in the contemporary dynamic
market environment. Based on a survey of hoteliers, analysis and evaluation, some advantages and disadvantages
have been outlined about the apptica of CRM in the hotel industry.

Key words marketing, relationship management in tourjsdvantages, disadvantages.

INTRODUCTION capabilities, finding information, improving

methods and purchasing methods, and more.
The Modern Marketing Approach Managing The avainche use of electronic technologies
Relationships with Customers in Tourism isas a result of globalization in creating and
becoming more and more relevant émveral realizing market relations.The lag of
reasons: elasticity in the product towards the changing
Competitive struggle between destinationsuser desires and the customer seeking for
and businesses is sharpened in the modefffexibility form the foundation for various
tourist business environment, which requiresinnovations in the hotel industry [2].
the use of innovative marketing approachesThe facilitated information and
and the establishment of destinationcommunication system determines the ability
management  organizations  amne at to quickly, accurately and cost effectively
developing sustainable forms of tourist. [ collect, process, distribute and store market
Tourism development can take into accountinformation. Moreover, the uncertain and
the preservation of cultural heritage, therapidly chaging global macroeconomic
promotion of tourist attractions, investments,environment  (economic  growth rate,
diversification of activities, service and staff unemployment rate, inflation rate, etc.) leads
quality[4]. to a distortion of economic information and
A tremendous trend towards customized uncertainty in the taking and implementation
innovations in the supply of tourism products of economic decisions by firmgs].
globally. Market competition creates All these preconditios change the pattern of
incentives for using more advancedbusiness relationships in tourism, determine
technologies, improving professional the relevance of the problem and the scientific
qualifications, improving work organization, interest of the author in studying and
speeding up the transfer of isece and exploring the relationships with customers in
technology, which favors the extensive typethe tourism industry. The actuality of the
of economic growth [5]. problem is complemented by an essential
Changing user requirements and behaviorfeature related to the application of the
including increasing their reorientation marketing management approackhe result

is the achievement of a competitive advantage
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in the Contemporary dynamic market Do you think the use of CRM by your hotel will
environment. The economic system is a be extended in the near future?
complex system of manyariables and
different relationships between them, which
poses many challenges to strategic
management and firm performance [7].

The benefit of the utility and the necessity of
the development is the lack of serious anc
purposeful research in this fielan our
country.

mves, will expand to a very
large extent

mves, will expand to a great
extent

will remain at the same
level

M| can not decide

Fig. 1. Reporting hotelier opinion on how to use CRM in
MATERIALS AND METHODS the future.

Source:Own determination.
For the purposes of this study, it is appropriate
to conduct a deep (free) interview as a varietylhe survey reveals that more than 35% of
of qualitative data collection methods thathoteliers surveyed are convinced that in the
take place on prestablished thematic areas coming period CRM will expand to a very
that are explored with opeguestions. In line large extent and 41.3% see large expansion.
with the subject of the study and theOnly 12% say that development and
objectives set, an appropriate common@pplication will remain at the current level,
questionnaire was designed to explore thavhile 10.9% can not judge. Regardless of the
opinion of hotel managers on their attitudehoteliers' optimistic views on the use of CRM
towards the application of CRM in the in afuture period, we must point out that such
hospitality industry. Irdepth interiewing isa & forecast must necessarily be linked to
flexible method of collecting data because: ~ overcoming the already mentioned difficulties
-Provides opportunities to explore managersin this regard.

views of online business in an extremelyAfter an empirical survey, we can point out
Comp|eX, dynamic and Competitive the fO”OWlng advantages and dlsadvantages

environment; regarding the applicath of CRM in the
-reveals positive and negative assessments dipspitality industry:

major research issues; Benefits and advantages:

-justifies and justifies personal comments; ~ -dvery employee in the company has access to
-broadly extends the scope of analysis ofthe data and the contacts made with the client;
CRM application issues in hospitality. -provides an opportunity for an integrated

In order to achieve the depth of the analysis environment; _
information they have in the interview is -leads to widening the range of daily
included specifying and expanding issues andperations;

issueswhich require comparison -provides indepth understanding of the
comparison with local and regional customembase and helps to evaluate consumer
competitors international tourist market. expectations;

-an opportunity to assess the value of each
RESULTS AND DISCUSSIONS client and measure its profitability and leng

term value for the company;

Against the background of the above resultsSupports the sale of additional specific
and conclusions, the answers of the hotelier§€rVICes,;

to the question are optimistic, wilthe -possibility of detailed study of stomer
expansion of the use of CRM in the hote|database with detailed and accurate

industry (Figure 1). information, _ -
-convenience through customized profiling of

messages;
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-allows to create a unified environment for thecustomer retention, attracting new customers,
automation of the planning, reporting, and ensuring an adequate response to
analysis and control activities of the competition on the market.

enterprise’'s coreusiness processes; The main activities related to the CRM system
-identifying the most lucrative target marketsfor the development of the clients and the

and adapting product offers to interactionsincrease of the share in the client portfolio of
with each customer; the tourist enterprises are stated as follows:
-data is automatically imported into an -the high level and level of detail in collecting
individual client's operational dossier and socustomer information

all available customer information isnified -contains a complete history of the

and organized; relationship with each tourist;
-provides information on segmentation, -provides the ability to sort and classify
customer targeting and feedback; customers according to different criteria;

-with the help of CRM, the hotel organization -a twoway connection provided;

has the opportunity to optimize its business-possibility for personalized service;
processes and maximize the benefits of thepossibility to retain the @nt in the long
business; term;

-every employee ithe company has access toDeficiencies and limitations:

the data and the contacts made with the client;the cooperation of all departments in the
-improves the quality of customer interactioncompany that will use the system;

and consolidation of data for analysis; -Strategic innovation as a result of innovation;
-creates efficient, immediate and low cost-the application is aimed at a larger business,
communication with the client; as the investment is large dathe return is
-the opportunity to mnage the future situation after a prolonged period;

and improve profits; -is connected with the implementation of
-personalize the organization's relationshipgechnological resources;

with the environment; -payment of a price for software and hardware
-provide access to one (logical) data store foprovisioning;

customers; -need for trained specialists;

-synchronization and operational support of-in implementing a CRM system, there are
the central customer point of markegj sales costs associatedith purchasing a system or

and services; developing it, installing the system, training
-integrates all communication channelsemployees for the application;

between the client and the company; -inability to capture a set of very specific
-merging and evaluating all customer business areas;

information; -the company is responsible for the

-serves to support the operational processes aofaintenance and evolution of its application;
all areas that have direct contact with the-necesary integration, if a company wants to
client - mainly marketing, sales and customer make the creation of proposals in real orders,

service; the sales department must have access to the
-automation of the sales process; status of each order and also be able to make
-automation of services; changes and follow up;

-better experience for the client; -the application is time&onsuming to allow
-possibility of offering specific products; the organiation to identify the benefits of the
-reakttime information; CRM solution in its full capacity; customers
-improving overall customer satisfaction; also need time to see change and increase
-a single debase; their participation in the business process;
-optimizes work processes; -business change and transition to the client is
-maximizing business benefits; required to enable a business to asgiven

-increasing the value of the company byCRM solution is a right transition to a CRM
integrating data, increasing loyalty and centric business that always focuses first and
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last on customers and their satisfaction andesources nee te integrated to successfully

then on the company itself; implement CRM.
-need for training and professional training of In addition, CRM can influence future
employees marketing and priceelated marketing

Based on the advantagesdadisadvantages of decisions. In this way, the hotel has the ability
applying CRM in hotel management, we canto flexibly determine prices against the
say that the benefits are a strong argument andformation gathered for its customers.

a good opportunity for the successful Another effect that hoteliers emphasize from
development of the relationship between thecustomer relationship management is that it

client and the particular tourist enterprise. allows for customization of communication
and overall customer attitude, unlike
CONCLUSIONS traditional classical marketing, where the

same message is used for all customers.
The dudy and analysis of the survey Hoteliers understand that this process of
conducted with the hoteliers from the hotels in"personalization” is one of the founding
the city of Burgas gives us grounds for aprinciples of a positive relationship.
number of findings, conclusions and Accepting one of the benefits of managing
recommendations for their activities related tocustomer relationships, namely better
the application of CRM in the hotel industry. understanding customer needs, hoteliers claim
First: Because of the lack of knowledge andthat the oveall service can be improved and
lack of staff with the appropriate training and thus deepen the relationship with visitors.
the necessary professional experience in theloteliers are aware that they can use CRM to
field of electronic technologies, hoteliers in accurately identify beneficial customers, focus
Burgas use limited CRM. their efforts on getting more active at them,
Second: Due to lack of professional and personalizing supply to meet thereut
experience,which is also verified in other needs of visitors.
studies in the field of hotel industry [3], In addition to the above, it is also important to
hoteliers do not know and do not take intonote that CRM success requires not only
account the main impacts of CRM on thetechnological quality or systems, but also an
competitiveness of their business. effective service concept, as well as
Third: There is no systematic monitoring of appropriate operational procedures directly
the costs and potentibenefits of using CRM, related to theactive employee involvement in
which makes it difficult to determine its the organization . Consequently, changing
usefulness. companies is not only necessary from a
Fourthly, hoteliers understand the need fortechnological point of view, but also in the
CRM, but they are still struggling to way they organize their business processes
overcome existing problems and difficulties inaimed not only at customers but also at their
applying them to their site. employees
Despite the finding of the survey on the Hoteliers are well aware that customer
application of CRM in the hospitality management by offering tailonade special
industry, the surveyed respondents appreciateffers and constant contact is a prerequisite
to a very high degree the satisfaction of thefor achieving customer satisfaction, loyalty
client as an indicator of building mutual and commitment to the particular tourist
positive relations. On the basis of thisorganization. Shared customer feedbaockl a
assessment the cowslons are as follows: feedback should not be taken as a personal
First and foremost, in order to help serviceattitude but as an opportunity for professional
personnel conduct customeentric behavior, decisions
the organization should work towards
developing an appropriate servicgented
work environment. Inevitably, all organization
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Abstract

In this paper, it was analysed the sugar market in the context of the liberalization of the European market, taking
into account both the situation at national and at European level. Also, there walgsed the evolution of the

areas under sugar beet and sugar cane, sugar production, prices and sugar consumption. It was also demonstrated
the economic theory affirming that: by reducing the price level of a particular food, the quantity bought is higher
than consumed, thus resulting in the stocks. Studying the evolution of all elements of the sugar market, there were
identified the main effects of the quotas elimination on this market.conlusion was that the liberalization of the

sugar market and thabolition of quotas in fall 2017 will lead to the increasesofiar beet and sugar production, to

a decline of sugar price and to higher stocks of sugar as consumption is not expected to raise.

Key words sugar market, consumption, prices, supply, litizedion

INTRODUCTION above, respectively Europe producing half of
the production of sugar beet in the world,
Agricultural markets have a growing interestaccounting for only 20% of world sugar
lately, because the world population isprodudion.[12]
increasing focus on issues such as food angdt international level, sugar trade reaches
nutrition security. Agricultural markets can almost 60 million tons / year, of which about
also be highlighted by other concerns, namelys0% of international trade is represented by
global waming, but also the difficulties that raw sugar.
these commodity markets have encountereddccording to I1SO data, world sugar
From these markets is also part the sugar on@roduction has increased from one year to the
this changing frequently, sugar being amongext, managing to xeeed demand, which
the products with high volatility. [6] means that sugar stocks have risen, reaching a
Worldwide, at present, sugar is producedrecord high of 78.89 million tonnes (2015).[1]
eitheg from cane or from beet, in over 130 By liberalizing the sugar market in the autumn
countries. of 2017, there may be more letgrm and
Continent that produces the largest quantity omediumterm effects. Thus, by this approach,
sugar beet is Europe, which owns half of thethe firg sociceconomic effect is the increase
world production of sugar beet. But most ofin sugar supply which will be analysed in the
the world's sugar is obtained from sugar canegontinuation of the paper.
about 80% of total suggroduction. By increasing supply on the sugar market, as
Worldwide, the largest sug@roducing economic theory says, the next e&sy
countries are Brazil, Thailand, India andanticipate effect is that of lowering prices, a
China, (Romania 6%, and in Europe: France, beneficial effect for sugar consumers. As a
Germany, Poland, and Romania ranked 15thesult of the increase in the supply and the
with 232 tonnes (2014). price reduction, the third effect can also be
European sugar production in 2016 accounteéxpected, namely the increase in sugar
for 9.17% (15.47 million tonnes of sugar from consumption. [2][5]
world sugar production of 168.587 million These three major effects are the main
tonnes), this percentage being explainedanalysis hypothesis of this papéihus, the
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abolition of sugar quotas can substantiallyfirst half of the period, but in the second half
alter the main elements of the sugar market inhere is an increase in surface area. On
Romania (which is not stable) but also at theaverage we can talk about an increase in sugar

European level. beet area in the EU, with an annual average
rateof 1.24%.
MATERIALS AND METHODS As regards the total production obtained from

these areas, the European Commission
In order to identify the main effects of the foresaw this production for 2018. It can be
liberalization of thesugar market in Romania, noticed that the total European Union sugar
in the first part of the paper in order to createpeet production maintains the trend of the
an overview will be analysed the market andcultivated surfaces, but in 28 there can be
the components. It will analyse the evolutionseen an increase compared to 2017, which on
of cane and beef production, total sugarhe indicator the cultivated area is a decrease,
production, prices and consumption evolutionhere it can intervene the effect of withdrawing
with the help of statistical data taken fromsugar quotas, thus increasing production.
national, European and international database¥otal production recorded an average growth
in quantitative and qualitative terms. rate of 2.22%on average, being higher than
Following this analysis of the sugar marketthat of the cultivated area, which shows, as
developments, one can observe the trendsan be seen from the third indicator, the
generated by market liberalization and theaverage vyield per hectare, an intensive
associations between this phenomenon anéhcrease of in the sector.
the dynamics of the main indicators. Thus,The average yield per ha was calculated by
one or more effects could be establishedhe production obtained ohe cultivated area,
following the withdrawal of the quota system so we can observe oscillations from one year

for sugar. to the next, given the dependence of this
sector on external factors (climate, soil, etc.).
RESULTS AND DISCUSSIONS Thus, in the weaker years, from the point of

view of production, a lower vyield (2015,
Europe occupies the first place in the world a2015) can bebserved, being 71.7 tons per ha,
swar beet production, owning half of world but in the last year it can record a yield of up
production. It should be noted that beet sugato 83.4 tons per ha. The average annual
represent 20% of total sugar production ancyrowth rate for this indicator is lower than the
Europe owns about 10% of production in theother, at 0.96%.
sugar market.
Starting from this pointyve will be analysed w00
the surface and pdoiction of sugar beet of the  z
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Table 1. Evolution and productions areas of sugar bee § x 0
areas in the European Union during 2018 2 w0 5 ~
0 0o

EU 28 2014 2015 2016 2017 2018 2010 2011 2012 2013 2014 2015 2016 2017

Ani

Area (1000 ha) 1,632.4 1,420.3 1,498.7 1,750.3 1,7153 Surface === Production [mii tons)

Producti 1000 131,021. 101,872. 112,404. 142,787. P . . .
© uctl)on( 8 1 0 3 143(,0)58_5 Fig. 1. The sugar beet areas and sugar production in

Romania dung 20162017

ield (t/h 80.3 . .0 81.6 83. .
vield (th2) e ! ¢ Source: own processing based on ec.europa.eu data,

Source: ec.europa.eu, Eurostat Eurostat{10]

According to Eurostat data, there may beThe agricultural area used in agricultural
significant changes in the area planted withholdings in Romania represents
sugar beet in the(@4-2018 period, thus, a approximately 55.9% of the total area of the
reduction in surface area may be noted in thgountry (23.8 million ha), of which about 9.3
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million hectares represent the arable land. TheRegarding the production obtained, on
surface cultivated with sugar beet in 2017 isaverage it was about 5622 tonnes of sugar
28.7 thousand hectares, representing 0.303%ane, and it can be observed tihdllows the

of the arable land tendency of cultivated areas. The smallest
Analysing Figure 1, it can be noticed that theproduction was recorded in the year with the
areas cultivated with sugar beet had asmallest area (2011) of 5.3 thousand tons, and
fluctuating evolutionreaching a maximum of the highest in the last year of 5823 tons.
31.28 thousand hectares in 2014, with a slighDistributing the average production over the
decrease of approximately 10% in theentire period tothe producing countries in
following years cultivated until 2017. Europe, it will be noticed that Portugal
Sugar beet production fluctuated with obtained about 94.3% of production, 4.3
cultivated areas, reaching a peak of 1398.5percentage points more than in the case of
thousand tons in 2014, beid@% higher than areas, and Spain has contributed to this total
the first year of 2010 (837.9 thousand tons)production of 5.7%. This shows that in
The smallest production was registered inPortugal the averagyield per hectare may be
2010 and 2011, which was 28.66% andhigher given the pedolimatic conditions in
43.76% lower than in the last year analysed irthis country favourable to this crop.

2017, due to the climatic conditions registeredrigure 3 shows the evolution of global sugar
in that period, anth 2013, beet production to production, but also its forecast for the current
grow slightly. The growth rate of sugar beetyear and for 2019.

production over the analysed period was

4.64%. The production yield per hectare Production

ranged from 26.4 t / ha (2012) to 41.6 t/ ha

(2014), with an average of 37.83 tons / ha.
According to FAO data, there are two
countries in Europe that grow sugar cane
namely Portugal and Spain, but according tc
these data the areas are very small, eve
negligible when referring to the European &

200

-mil. tonnes-
-
W
(=]

%
B

= @ @ W W W g

level.
‘ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
72 5,900 Fig. 3. Determination of thevolution of world sugar
;g :ﬁgg production _ _
66 5,600 Source: own processing based on data available on
64 P Statistica.com
@ 2300 .
58 5,100 As we can see, sugar production over the
*° 2010 2011 2012 2013 2014 2015 2016 °  analysed period followed an upward trend,
Surfaco(ha) | 5 |2 | 6 | T 71| DT with an annual growth rate of 2.30%. The
Production (t) 5,320 5,300 5,585 5,740 5,811 5,779 5,823 fOI‘ecaStS fOI‘ 2018 and 2019rfw0r|d Sugar
Surface (ha) Production (f) production show that production is growing
Fig. 2. Determination of surface and cane productio steadily, 192 million tonnes and 188 million
Source: own processing based on FAO data tonnes respectively, which are above the

threshold of about 10.25% after the
In period 2012016, in Europe was grown an liberalization of the sugar market.[4]
average of about 68 hectares of sugar cane. Adational sugar production in Romaniash
can be seen in Figure 2, the areas recorddoeen increasing over the period under review,
overall increases, with the largest area of 62eaching 472.9 million tonnes in 2016, 1.66
hectares in 2011, and in 201his was 71 times higher than in 2011 (283.9 million
hectares. If we spread these areas to the twionnes). The annual growth rate of sugar
reed rearing countries, we account for almosproduction is 3.95%.[3]
90% for Portugal and 10% for Sp48j.
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Fig. 4. Determining the evolution of national sugar 0.000
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Source: own processing based on MADR data Fig. 5. Determination of sugar price evolution

Source: own processing based on http://macrotrends.net
If Romania had 33 sugar factories in the early’at@
1990s, only the Agrana and Tereos groups are
currently active, with Austrian and French
majority capital. Local sugar production has
gone through Hree decades through major

0
0.350 0.335 0.321
changes by shutting down dozens of suga ., 030 wer
factories, the main problems being based or # . w2
the abolition of EU sugar production quotas ” a0
which leads to overproduction by European oo

0.500

0450 0434

countries holding the majority (such as  cw
Poland, France) orthe sugar market, thus  **

lowering the price. o QL7 Q@17 Q317 Q417 QI8 Q218 Q318

BY analysing only the supply components ONngjg. 6. Detemination of price evolution per quarter
this market, we can say that the average trengo172018

of these indicators is increasing, given thatSource: own processing based on http://macrotrends.net
both sugar beet and raw sugar productiorfiata

increased in 2018 compared to 20harket
liberalization), the most significant difference
being recorded in world sugar production.
Depending on the first results, the increase o -
the market supply, a "snowball" effect may beOnsumption of sugar.

that of price (reduction) change. In order toAS can be seen in Table 2, the average annual

assess this effectve propose in the next part CONsumption of sugar per capita registered a
the analysis of the sugar price evolution. slightly decreasing trend during the analysed

As can be seen in Figure 5, the price of sugaP€riod, averaging 0.2% each year, and
recorded a downward trend in the market in€Xtrapolating to the total population, which is

20122015, followed by a rise in 2016, when @1d  this  decreasing, there is aoma

it exceeded 0.4 $ per kilogram, and will fall Pronounced fall of up to 0.68% per year.

next year to 0,35$ per kilogram. By comparing the first quarter of _2017 to
In Figure no. 6, it can be noticed that with the2018, we can see that the consumption fell by
prices are getting lower because of theo-86% per capita and the total by 6.18% per

increase of the supply sugar. In 2017, in th&apita. [8]

first quarter, the sugar price was 0.434 $ pePut @lso by analysing the quantities of sugar
kg following a downward trend. purchased, there igils a decreasing trend in

The average wprterly rate over the past two the period 20142017, with an average annual
years is-9.5%, reaching in the penultimate rate 0f-0.14%.

quarter of 2018 a record low of $ 0.239 per
kilogram.

Next, we propose to evaluate the possible
effects of the withdrawal of sugar quotas in
the sphere of demand, analysing the

56



Scienffic Papers SeriesManagement, Ecolomic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

Table 2. The consumption of sugar in Romania

Specifications 2010 2011 2012 2013 2014 2015 2016 2017 Q12017 | Q12018

Average annual
consumption per
person (kg /
persm)

9.05 8.89 8.78 8.94 9.11 9.20 8.95 8.92 8.39 7.90

Total annual
consumption 183,193 | 179,153 | 176,209 | 178,699 | 181,399 | 182,444 | 176,413 | 174,648 | 164,305 154,159
(tons)

Quantity bought
per person per
year (kg /
person)

9.46 9.08 8.90 9.31 9.74 9.78 9.37 9.36 8.06 8.08

Total quantity

purchased (tons] 191,454 | 183,021 | 178,616 | 186,135 | 194,066 | 193,862 | 184,690 | 183,345 | 157,959 157,673

Stocks (t) 8,261 3,868 2,407 7,436 12,667 11,418 8,277 8,697 -6,347 3,514

Source: own processing based on www.insse.rd id{a

Comparing the first quarter of 2018 with thein the first three quarters of 2018, tloevest
same period in the previous year, we can seprices in the last years.

that there has been an increase in the amouliven if sugar consumption didn't increase,
of sugar bought by one person. The quantityeven decreasing in some periods, a link could
purchased annually in the first quarter of 2018e made between the quantity of sugar
covers annual average conqutian  purchased and the price drop, because in the
requirements exceeding 2.27%, a situation notst quarter of 2017 the quantity bought was
seen in the same period of the previous yeaover he consumed, and the next year during
when consumption requirements exceeded ththe same period, the quantity bought was
guantity purchased by one person. higher than the one consumed by inventories,
Considering sugar a perishable product, the fact known in economic theory when the
difference between the total amountsofgar price of basic foods is lower.

bought and the total consumption consideredConcluding, we can say that, following the

as stocks was made. eliminations of @otas, shorterm effects
were: increased sugar production, a significant
CONCLUSIONS drop in prices and the creation of sugar stocks

by the population.
In the present study, we wanted to analyze the
consequences of the phenomenon O0OREFERENCES
liberalization of the sugar market, the main
action being the abolition of quotas inamn  [1]JAbout  Sugar, International  Sugar
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Abstract

The study analyzes economics of soybeans marketing in Billiri local government area of Gombe State. The rationale
behind it were todescribe the socieconomic characteristics of thmybeans marketers in Billiri; determine the
profitability of soybeans marketing; determine the marketing efficiency of soybeans; describe the constraints
associated with soybeans marketing in Billiri andd&termine the relationship between the marketiagables.

Data were elicited from 97 respondents spread across six prominent soybeans markets in the area with the aid of
structured interview schedule. Respondents were selected using purposive and simple random sampling techniques.
The data obtained eve subjected to analysis using multiple regression and gross margin ankggisity of the

marketers were aged between 21 and 60 years (89.7%), and were male (70.10%). 61.9% of the respondents were
married, 84.51% had at least 10 years of marketingeeence in the area, with a ME = 74.19% . more than half of

the respondents (52.6%) had attended secondary school. Soybeans marketing in the area were profitable, which was
evident from the gross margin of € jercobhsaints@Roumered bymar k e
the soybeans marketers includack of capital, scarcity and high price of soybeans at lean period, high cost of
transportation, risk of buying low quality soybeans, poor packaging material, and high Interest rate charged on
loans which narrow their profit.

Key words soybeans, marketing, Billiri, Gombe State, Nigeria

INTRODUCTION compared with expensive animal protein
when purchased, as Soyheais only about
Although Nigeria is one of the largest 10-20% of the cost of protein from meat,
soybeans producers in s@aharan Africa, the eggs, fish or milk. Soybean is now widely
size of the crop is relatively, smadiss than consumed and readily used in the production
500 thousand metric tons (TMT) compared to of crude vegetable oil, soymilk, soy yoghurt
8,00010,000 for corn and 4,06®000 for anddaddawa In addition to that, a local but
(TMT) for sorghum. This is primarily due to good seasoning is @s produced from
lack of adequate market liquidity, providing a soybean.
limited incentive to Agriculture is the principal source of food and
farmer to grow this crop. The demand islivelihood in Nigeria, making it a critical
constrained by inadequat soy crushing component of programs that seek to reduce
capacity, which in turn is limited by low poverty and attain food security in Nigef#.
demand from the animal feed industry, theAs a result, raising agricultural productivity
primary user of soy in Nigerifl]. Soybean an important policy goal for concerned
(Glycine max L.) is one of the major governments and development agencies.
leguminous crops cultivated all over the world According to[6], expanding cultivated area is
today with Nigeria as the Igest producer in a feasible option foincreasing production.
both Western and Central Africa, since itsHowever, understanding how producers make
introduction in the early twentieth centygj. decisions to allocate land among cropsl an
Soybean is widelknown to be cheap, easily how decisions about land use are affected by
available and a good source of proteinchanges in prices and their instability is
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essential for predicting the supply of stapleassociated with soybean marketing. Inferential
crops and, consequently, evaluating the globastatistic such as Gross margin (GM) and
food supply situatior{3]. Responsiveness of regression analysis were used to deteenthe
farmers to economic incenég such as price profitability, relationship of the soybeans
could influence contribution of agriculture to marketing in the study area respectively. This
the economy[8]. This could be attributed to is based on the assumption that fixed cost
crucial roles played by agricultural prices incomponent of marketing is negligible as
achieving efficient allocation of production applied by [4] and [5]. The gross margin is

resource$9]. expressed as:

Objectives of the Study

The specific olgctives of the study wereto: GM=TRi TV CEé..... eééeée. . e (1)

(i)describe the socieconomic characteristics

of the soybeans marketing in Billiri; where:

(i determine the profitability of soybeans GM = Gross Margin in Naira per 80 kg bag of

marketing; soybeans.

(i) determine the marketing efficiency of TR = Total Revenue/lncome in Naira per 50

soybeans; kg bag of soybeans.

(iv)describe the constraints ofoybeans TVC = Total Variable Cost

marketing in Billiri. Marketing Efficiency (ME) estimate of

(v)determine the relationship between thesoybeans were determined as opined by [10]

marketing variables. and isexpressed as:

MATERIALS AND METHODS ME=Value added by marketing x 100
Dttt ettt 2

Both primary and secondary sourced data

were collected by administering well An enterprise is considered profitable, if its
structured questionnaires interview schedulesgross margin is positive and considered-non
A total of ninety seven soybeans marketersprofitable if otherwise.

were successfully elicited for information for Regression (R) allows yowexamine how
the study. multiple independent variables are related to a
Sample Size and Sampling Technique dependent variable. Once you have identified
The study covered six important marketshow these multiple independent variable
where soybean marketing is mostly observedrelated to your dependent variable, you can
These markets include; Billiri main market, take information about all of the independent
Bore market in Tal village, Bangange market,variable and use tb make more powerful and
Tudu kwaya market, Bacha market, Shelaaccurate prediction about why things are.
market all in Billiri local Government in

Gombe state. A total number of one hundred.nY =0 +bilhX: + 2BX2 + 3lbhX3 +
and twenty marketers were selected viabsLnXs+ slhXs+ slaXs+ 7LBX7+ slhXs
purposive and simple random sampling+ olBXg+ 10BnX10+ 11BX116. . . . (3)
techniques. Me  questionnaire  were

distributed across the six selected markets invhere:

the study, but fifty percent of the Y =income, X = buying price,
guestionnaire were distributed among theX:= selling price, %= onloading cost,
marketers of Billiri main market because its X4= off-loading cost

size. Xs = storage cost, ¢« telephone cost,
Analytical Techniques X7 = transport cost, ¢= commission fee
Descriptive statistics which includeimple X9 = packaging cost, % = cost of packaging
percentage and frequency distribution wasmaterials, X1= marketing experience.

used to describe the soagonomic

characteristics of respondents and problems
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RESULTS AND DISCUSSIONS The result of the Table 3 revealed that 61.9%
of the respondents were married, and 28.9%
Age of the respondents were single, 5.2% were widows and 4.1%

The result in Table 1 showed that 49.5% thewere divorced. Majority of them were married

marketers of soybeans in the study area werbecause it was a cultural practice.

aged between 21 to 40 years, followed byEducational level of the responénts

40.2% of those with ages 4160years. The The result on the educational level of the

high percentage of young men indicated thatespondents is presented on the Table 4. The

greater proportion of thenar k et er s Gesult ;egesaler gshat 52.6% of the respondents

the vigour and can withstand marketing stresshad secondary education while 35.1% had
primary education. This shows that most of

Table 1. Age distribution of the respondents the marketers were privileged te Hiterate
Age Frequency Percentage | and technical information can comprehend
20 1 1.0 d ad ‘ h hei h
51-40 18 795 and adopt faster than their counterparts that
41-60 39 402 are not educated [6]. The education attainment
_ 60 9 9.3 of the soybeans marketers showed that all the
Total 97 100 marketers had one form of education or the
Source: Field, Survey, 2018. other. This implies tht the marketers are

educated and can read and comprehend
agricultural information sent to them, due to
e educational level attained.

Sex of the respondent

The responses on sex in Table 2 revealed th
more than half of the respondents (70.10%)

were male and (29.9%) respondents wereable 4. Educational Level Distribution of the
female. This implies that male is dominantRespondents

over female in terms of marketing of soybeang-ducational Frequency Percentage
in the study aa. This may be due to the factLeve!
that marketing of this crop involve a lot of-—nmary 34 1
L . Seondary 51 52.6
activities that required the use of energy anGrerary 6 6.2
also due to the tradition of the people in theQur 6 ani d 5 5.2
area that mostly men partake in suchAdult education 1 1.0
activities. This implies that the labor demandsTotal 97 100

of soybeans marketing can be adequately metource: Field, Survey, 2018.

by the males thereby capturing the marketinq\/I . )
management associated with such activities. Marketing Experience of the Respondents
Result in Table 5 revealed that 44.33% of the

Table 2. Sex distribution of the respondents respondents had marketing experience of 10
Sex Frequency Percentage 20 years whe 4.12% had more than 30years.
Male 68 70.10 This shows that majority of the respondents
Female 29 29.9 were experienced and can handle their
Total: 97 100 marketing activities more efficiently in view

: Fiel 2018. . . . .
Soure: Field, Survey, 2018 of their vast experience in the business.

Those who have spent more vyears in
marketing are uslly more convenient with
Table 3. Distribution of the respondents according toth€ marketing system and are therefore more

Marital Status of the Respondents

Marital Status experienced.

Marital Frequency Percentage Experience is shaped by the characteristics of
Status the customer and those of the product,
Single 28 28.9 company ofr brand. [ 2]
Married 60 61.9 . .

Widow 5 3 actions a_nd proce_ssethat are involved, such
Divorce 2 a1 as physical actions and perceptual and
Total 97 100 cognitive  processes (e.g.  perceiving,
Source: Fied Survey, 2018 exploring, using, remembering, comparing,
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and understanding), will contribute to theb e 20,800,850 or (per m
experienceo. can conclude that soybean marketing in the
area was profitable since every single
Table 5. Distribution of Marketing Experience of the mar k et e r stands to gain C
I\RAeSpor.‘dems 441.75. The total revenue was greater ten
arketing Frequency Percentage .

expaience total variable cost of the product. The gross
<10 11 11.34 margin was then obtained by deducting the
107 20 43 44.33 total variable cost from the total revenue of
217 30 39 40.21 the, whole marketers in the study area.
>30 4 4.12
Total , 97 100 Table 7. Cost and Return Associated with Soybeans
Source: Field Survey, 2018. Marketing in Billiri

) Variables Value (N)/80kg
Occupation of the Respondents [ Total Variable cost(TVC) 76,950
Table 6 showed the occafonal distribution | Total Revenue(TR) 20,877,800
of the respondents in the study area. MajorityGross Margin(GM) 20,800,850
of the respondents were found to be thoséource: Field Survey, 2018.
whose occupations were business 50.5%, this . o
followed by those who engage in farming Marketing Efficiency per Bag 5
activities 45.4%, while others were engagedifME = I nput /out putl 100

= 11,500/15,5001100 =

civil servicein the study area 4.1%. The resultME
indicated the way and manner in which

business men/women and civil servant werefable 8 showed the perimance or the
engaged in soybeans marketing whenmarketing efficiency. The higher the
compared with farmers whose ultimate goal€fficiency ratio the higher is the marketing

was more of soybeans production marketinggfficiency, any change in marketing process
of soybeans. which reduces the input cost of accomplishing

a particular marketing services without
Table 6 Occupation Distribution of the Respondents  reducing the consumer satisfi@an will
Occupation Frequency | Percentage certainly lead to an improvement in
E“S'”,ess 22 io-i marketing. Marketing of soybeans in this
il Serrant 4 451' research was found to be efficient due to the
Total 97 100 positive value, and high marketing efficiency

percentage obtained, which was in agreement
with [10].

Source: Field Survey, 2018.

Cost and Return Associated with Soybeans

Marketing in Billiri Table 8. Marketingefficiency per Bag

Items (average) Value(N/80kg)
GM =TRT TVC Gross revenue (GR 15,500
= 20,877,750 ®.500 00 output _
_ _Tota| cqst (TC) input, .| 11,500 _
GM = 20,800, 850 ~( f O_'MarR‘etngc Eﬁféiénc'y —€ : rs ) .
GM = 20,800,850 &6 97TwmB 14, 441. 75 (per
mar ker/ annum) or (2 Bdlrce: Fiddbdkvey2dds 06 52) = 4,

123.88 per marketaveek

RegressionAnalysis
The estimated profitability level of soybeansThe result of the regression analysis is
marketing is presented in Table 7. Thepresentedn the Tabled. The result shows that
revenue from soybeans marketing (per 80kduying price and revenue were inversely
bag) for the entire marketers (97) wasrelated in soybeans marketing in the study
estimated at 20, 87 7ared. O resuliviaws that therceefficiens of a |
variable cost was e ghebuyirgtpricelwas2g9 and was siggifcant 0 0
Thus the average Gross Margin was found t@t 5% confidence interval. This impliesatha
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unit increase in buying price will result into variables is 12% and this indicated that there
decrease of revenue 1iBya we&k9 reltioeshipc cbetieken cthee nt
of selling price was 159 and was insignificantindependent variable and dependent variables.

at 5% confidence interval. This shows that

a

unit increase in selling price will result to Table 9. Regressiofnalysis

increase of income inthe marketing | Variables b Std. Error | t-ratio
by—159.The coefficient of the elwading cost (B%O?rfta”t) 76?87245'363 1652473333 - '245711
was -.033 and was insignificant at 10% PriZeg ' ' '
confidence interval. This shows that a unitprice soid 0.159 55.277 1.195
increase in ofloading cost will result to | On loading -0.033 30581.472| -0.212
decrease of income in the marketing byOffloading .058 24007.248 382
—.033.The coefficient of offoading cost was | Storage -0.027 586.875 -0.216
.058 and was insignificant at 5% confidenceif;izgg’r‘te %117782 15551()6]320 1-232
level. This implies that a unit increase in-off-= = o c——-006058  -0.168
loading cost will result to increase of revenUep,ciaging | -0.04% | 26450.266] -0.274
by —.058.The coefficient of storage cost was| packaging 007 3948.106 0623
.027 and was insignificant at 5% confidencgematerials

level. This implies that a unit increase in| Marketing 0.005 | 10233.607)  0.041
storagecost will result to decrease of revenug ZPTeC

—.027.The coeffl_C|e_n_t of telephone cogt was. — = Output from SPSS, 2018 **Sig1% level
.178 and was significant at 10% confldence,;*_So/I Sk —100

. . 7 =50 level; * =10%
level. This shows that a unit increase in

telephone cost will result to increase iNcongtraints Associated with Marketing  of
income by—178. Soybeansn Billiri
The coefficient of transportation cost wasConstraints associated with  soybeans
0.172 and was significant at 10% confidencemarketing in the study area are presented in
level. This indicated that a unit increase inTaple 10. The result showed that lack of
transportation cost will result to increase ingdequate capital at the disposal tie
revenue by 17 2. Th enarketer® @ds fdrceive@ Astthe mést serious
commission fee was-030 and was problem 39% of the marketers. The result
insignificant at 10% confidence level. This revealed that lack of access to capital
shows that a unit increase in commission fegonstituted the most serious constraint facing
will lead to decrease in marketing income bytheir business. This was followed by scarcity
0.030.The coeffici ermtdhh pribeddi koytand 8t |charisdt
-0.49 and was insignificant at 10% 20.6% which also contribute to the problems
confidence level. This implies that anit in marketing of soybeans in the area.
increase in packaging cost will result to Transportation was also another constraint
decrease in income b ¥acingthe thétketers in the study area.
The coefficient of packaging materials was About 17.5% of the respondents expressed
.071 and was insignificant at 10% confidencethat transportation is one of the probem
level. This shows that a unit increase inencountered in the study area. According to
packaging materials cost will result to [9] and[11] road transportation is the main
decrease N mar keti ng i ncavfie thrdugh whih /differehthp@rts of the
coefficient of marketing experience was .005society are linked together. On®y3% of the
and was insignificant at 10% confidence level.respondent also lamented that risk of buying
This implies that a unit increase in marketingpoor quality soybeans is amongheir
experience will result to increase in the constraints in the study area.
marketing income. Poor packaging materials 8.3% also cause
The coefficient of detenination (R) was damages to the soybeans in the store of the
0.115, which shows that the influence of themarketers, as such causes waste and reduction
all independent variables on dependenin the quantity of soybeans. The respondents

wa S
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(5.2%) also expressed that; there washhigaccess to credit and inadequate storage facilities to
interest rate during the lean period ofcontinuously promote soybeans marketers in the

soybeans marketing in the area which affecte@tudy area.
some of the marketers.
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Abstract

The biological properties of the soil are important because they are closely related to soil fuinesitoal
properties and plantsd health. Thus, the dorysensisvety of
to changes in soil properties due to agricultural practide@®m a biological point of view, improving the physical

and chemical properties of the soil creates favourable conditions for the activity of the microorganisms and for the
growthd t he plant roots. Soil breathing is one of the ¢
microorganisms living in the soil, an activity that is appreciated by the carbon dioxide productigre@sion)

from the organisms that live ithe soil. The research calls into question the soil breathing process under two crops,
wheat and corn, following the impact of various soil technological processes on this respiration potential, on
experimental variations such as conventional tillageesficial tilling, disc harrowing and no tillage soil. From

research in the field, soil breathing rates vary significantly between major plant biomasses, suggesting that the type
of vegetation influences the rate of soil respiration.

Key words soil CQ; emission, solil tillage systems,-titage, conventional tillagewheat, corn

INTRODUCTION Soil biological activity (hcluding the
enzymatic enzyme) plays an important role as
The carbon flow from the soil into the it is involved in the degradation of organic
atmosphere occurs mainly in the form of £O matter[4].
and is the result of the soil breathing processAs a result of biological activity, mainly by
Soil respiration representshe combined the decomposition of organic matter by
respiration of plant roots, microorganisms andmicroorganisms, the majority of GOis
macro organisms in the soil[10].  present in the atosphere, more than 90% of
Microorganisms and roots contribution to CO,. This CQ content is higher in cultivated
total soil respiration is estimated at 42% usingsoils than in noftultivated soils[6]. These
the relationship between biomass, root andesearches have been addressed but there have
CQ: [5]. Root breathing covera percentage been no major predictable differences in soil
between 51% and 62% of the evolution ofrespiration between cultivated and Rnon
CO emissiong3]. vegetaed soils, possibly due to the diversity
Under insufficient aeration conditions, the of crops and harvesting systems inclufid
decomposition of plant debris is incomplete
and bacterial activity is intense and short MATERIALS AND METHODS
lived. It is estimated that an oxygen content
belov 10% is the lower limit below which The research was carried out on a typical
soil processes are affectdd]. Oxygen is chernozem soil in the Roman Plain,
necessary in conducting soil oxidation considered to be the soil with the most
processes and in the activity of aerobicfavorable properties in ters of fertility [9].
nitrifying bacteria that oxidize ammonia and The principle of the method for
convert it in nitrates. determining the soil respiration potential
consists in capturing the oxygen released by
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the microorganisms during the breathingdifferences (D.L.) were calculatéd].
process in 0.2N NaOH and titrating the NaOH

excess left uncombined withlN HCI in the RESULTS AND DISCUSSIONS
presence of the thymolphthalein indicator 1%

until it turns blue to colorleqd41]. The potential for soil respiration, is giobal
The calculation and interpretation of theindicator for assessing the soil life activity
results is according to the formyH: level. Soil breathing is the main pathway
where CQ fixed by terrestrial plants returns
CO: mg/100g soild.s.=(AB) I f 1 to2he atmdsphde. It is estimated to be about
I KU 75 ,015 @ Clyr, this high natural flow is
likely to increase dut Earth's activity12].
where: For the wheat culture (Table 1), the soil

A = ml of HCI with which titration was respiration potential, as a result of the various
performed on control samples (mean of 3technologies applied on the typical
repeats); chernozem, recorded values of 27.18 mg
B = number of ml of HCI 0.1N with which CO/100g solution , as conventional tillage
titration of each soil sample was performed; through plowing (A, indicating the richest
2.2 = CQ equivalent in mg for 1 ml of 0.1 N biological soil activity, followed by the
HCI; variant in which the soil was worked with the
f = correction factor; chisel (C), with a breathing potential of 26.75
5 = theratio coefficient of the 20 grams of mg C(Q/100 g dry substance solution.

soil taken in the analysis to 100 grams of soil; Similar results have been found by
KU = correction coefficient for soil humidity. Schlesinger[12], whee conventional soil

The soil humidity is expressed by: tilage and temperature increase have
U% = water [/ dry soi lincreasetl @@ COflow in the soil without
To determine the correction factor (f), theincreasing the amount of organic matter in the
following relaionship is used: soil.

The version tillaged alternately with the disc
f = 0.019011 T 10/ 0. Gaidahe thisel (D/Cyrshowedfa gdd€ breathing

potentialof 23.03 mg C@100g dry substance
The experimental results were processed bgolution.
using the variance analysis, by which the limit

Table 1. The potential for soil respiration under the influence of soil cultivation on wheat crapQ#i00g dry
substance solution

Soil processing The potential for soil respiration Difference mg ©,/100g Meaning
method Mg CG,/100g % dry substance solution
sol uSi on
Annual plowing (A 27.18 100 Mt
No-tillage (N) 18.96 69.75 -8.22 0
Disc/Chisel (D/C) 23.03 84.73 -4.15 -
Annual Disc (D) 12.61 46.39 - 14.57 000
Annual Chisel (C 26.75 98.41 -0.43 -
DI 5% — 5.89; D|1% = 8.57; D|o,1%:12.87

*DL - the limit difference (variance analysis method)
Source: own research.

Compared with the conventional version (A), followed by the version in which it was
considered as éhcontrol variant, the version directly sown in untreated land with
with the yearly disc (D) recordeddhowest statistically assured, significantly getive
soil biological activity (12.61 mg C&£100g values of 18.96 mg C&£100g dry substance
dry substance solution), the difference beingsolution (Fig.1).

statistically very significant  negative,
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The potentialfor soil respiration, in
relation to soil tilage, to wheat (mg
C0,/100g solutiond/s)

%

7]

o 27.18 .
5 c 30 23.03 26.75
T -8 18.96

g 20 12.6%

Lo

8.@ 10

2 0

= A N DIC D C

Fig. 1. The potential for soil respiration in wheat crop,
mg CQ/100g dry substance solution
Source: own research and design.

In this context, researches clutted by
Raich in 2000[8], and quoted byG u k6],

g/m3) and the lowest values at direct sowing
(5.9 g/m3).

In corn culture, a more intense biological
activity is recorded in the soil compared to
wheat cultue (table).

In the version where the soil was alternatively
processed with the disc/chisel (D/C), there is
the richest biological activity in the soil,
where it reaches 57.14 mg CO2/100g dry
substance solution, followed by the version
where the soil was peessed by plowing with
furrow turning (50.42 mg Cg&100g dry
substance solution) and yearly chisel version
(C), where the values reach 47.37 mg
C0,/100g solution.

indicate the same increased values of the
breathing potential in the classic system (81.3

Table 2.Breathing potential under the influence of soil cultivation on corn crop, mg1G@ dry substance

solution
Soil processing method The potential for soil respiration Difference
mgC100g sol % mg CQ/100g dry substancg
solution
Annual plowing (A) 50.42 100 Mt

No-tillage (N) 30.09 59.67 -20.33

Disc/Chisel (D/C) 57.14 113.32 6.72

Annual Disc (D) 46.36 91.94 -4.06

Annual Chisel (C) 47.37 93.95 -3.05

DI 5% — 15.88; D|1%= 23.09; D|o_1%=34.64

*DL - the limit difference (variance analysis method)
Source: own research.

In the case of the yearly disc (D), the soilno tillage soil (N) where they have the value
breathing potential has high values, close twf 30.09 mg C@100g dry substance solution,

the other reduced soil tillage versions, whichbut here this value

is 46.36 mg C@100g active substance
solution (Fig 2).

The potential for soil respiration, in relation
to soil tillage, to comn

L,g _ (mg CO,/100gsolutiond/s)
==
g& 57.14
% g e 5042 4636 4737
2 0 30.09
F

20

0

A N D/C D C

Fig. 2. The potential for soil respiration in corn culture,
mg CQ/100g dry sibstance solution
Source: own research and design.

As with wheat crops, the lowest biological

ishigher than the
conventional tillage version of the wheat crop,
the difference being significantly negative,
changes observed by the Rustad, due to the
different use of soil technological worKs0].

CONCLUSIONS

The soil's breathing potential was highar
the case of plowing (A) and lower in the no
tillage soil, with no soil intervention (N) or
only by superficial tilling (D), or disk tillage
soil, for the wheat culture.

In wheat culture, the weakest biological
activity, with regard to the potential faoil
respiration, is recorded in the year round
superficial tilling (12.61 mg C&100g dry

activity in the soil was recorded as seeded irsubstance solution), which drops by 50%
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versus the conventional version (27.18 mg
C0O,/100g dry substance solution).

In corn culture, the potential for soll
respiraton values were higher than wheat
crops. For corn, the smallest value of soil
breathing potential was recorded in direct seed
sowing, with the highest value being recorded
in the plowed version.
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Abstract

The paper presents the performances of sows with high prolificacy from a commercial farm in Romania. We
analyzed breeding system and reproductive parameters. The correlation between the number of piglets from
breeding andhe average weight of piglets was analyzed. The exploitation of sows with high prolificity requires the
application of appropriate management

Key words sows, maternity sector, integrated managemagh prolificacy

INTRODUCTION performing breeds to meet the needs of the
breeders. The final goal is the quality of the
Worldwide in 2017 here were 1.266.077 f i ni shed product t hat
thousand pigs. The top positions were Chinaequirements.
(435,040 thousand), E.U. (147,188 thousand)The programs of the major genetic producers
Brazil (39,215 thousand), Russia (21,888have been developed using different breeds:
thousand) and Canada (13,935 thousand). [@.andrace, Great White, Yorkshire, Duroc,
8] Hampshire, Pietrain, etc., as a pure breed or in
In the U.E. the total number of pigs, in 2016,the form of certified, tested and verified lines.
was 147.2 nliion. The top 10 emerging Thus, crossreeding schemes v& been
countries were: Spain (29.23 millions), applied to obtain individuals with high
Germany (27.3 millions), France 12.79 breeding performance. [1, 3]
(millions), Denmark (12.28 millions), The The management of sows with high
Netherlands (11.88 millions),  Poland prolificacy was and will remain a research and
(millions), Italy (8.48 millions), Belgium reflection object, as well as a critical and
(6.18 millions), Romania (417millions) and controversial subject. There is a need for
the United Kingdom (4.54 millionsj4] extensive malysis of the problems
A study on the evolution of pigs in Romania encountered by large pig breeders.
shows that the stock in this species reacheth order to analyse management strategies in
5,041 thousand in 2015. This study concludedhighly productive pig farms it is necessary to
that in Romania, pork production has declinedanalyse the term "management". In this case,
due to the continueu decrease in pig this term is used to indicate the specific way
livestock. [9] of managing lte animals. Since the factors
The need to increase global meat productionhat act and interact on a farm are numerous,
has made the world's leading swimeeders the term management has a very wide
to experiment and produce higiality meaning.
genetic material. They have developedSome authors in 2017, show the number of
selection and hybridization  programs, pigs weaned per sow per year (PWSY) can be
providing healthy amh performing breeding used to compare the productivity of breeding
animals. herds either between herds in a country or
By applying research, these companies havbetween countries. [5]
been able to provide more and more
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One study shows that there are also concerrBB - The total number of pigs born

in the US for the rising number of piglets. It is PBAT The number of pigs born alive

known that if the number of piglets increases,PBD- The number of pigs born dead

the weight of the piglets decreases. This willMP T The number of mummified pigs

resut in more pigs with a small weight. These These sows must have a minimum of1¥
lighter pigs will have lighter weaning weights, live piglets, to obtain a number of weaned
higher rates of preveaning mortality and take piglets / sows to cover production costs.

more days to market. [10] The largest number of piglets at birth (18.4)
was recorded in th&ck1 DANBRED sows
MATERIALS AND METHODS imported from Spain. The largest number of

live-born piglets (15.29) was recorded in the
In order to understand the management of1 DANBRED sows produced in the
sows with high prolificacyfrom an industrial ~analyzed farm.
farm, observations were made during theManagement of feeding of sows with high
period 01.01.20186.05.2016. The data prolificacy

collected included: reproduction indicators, The diet of sows with high prolificacy should
diet of pregnant sows and lactation. be adpted as well as other factors to the new

Observations have also been made on th@dvances in geneics. .
average number of piglets and theemge Since today's hybrid sows are characterized
weight of the piglets. by lower body reserves, higher feeding needs

- nd less environmental resistance, the
_The data was statistically processed an(ﬂutrition strategy goals are:
interpreted. -careful control of weight gain dng
gestation and
-maintaining a good physical condition during
lactation.
It is mandatory to measure the thickness of the
dorsal fat layeii TDFL (at point P2- at the
last rib, 56 cm from the median line).
In the case of young sows, the feed must have

Table 1. Reproductive performances in a commerciafa high content of enzymes and fibber.

RESULTS AND DISCUSSIONS

Breeding indicators

For welltmanaged farms that want high
productivity, it is essential to use genetically
engineered higlyielding genetic mateai.

herds in Romania. Administration of this feed is necessary

The hybrid No | PB | PBA | PBD | MP because the dorsal fat layer before being
of fertilized should reach 168 mm.

RV Sé)(\ﬁs 79 1558 17 51 Administration of rat_iqnal_ized_feed in the first

(local origin) ' ' ' ' 72 hours after fertilization is necessary to

F1 DANBRED 45 | 18.4 | 15.02| 2.6 | 0.78| avoid enbryonic death.

o) 561 (1334 1164 134 03s| Because weight loss occurs during lactation, it

Germany) takes a lot of food to recover the lost weight.

CRASE 60 |11.97] 10.33] 1.37| 0.27| Thjs js not the case of young Sows.

PIC 1899 | 14.53]| 12.74| 1.37] 0.42

P (oignSpan) | 153 1364 1123 1941047 For hybrid sows with high prolificacy,

[arge White (orign| 119 | 17721 14.96| 2.28 [ 0.49| Maintaining a good state of the_ body depends
Danmark) on the use of fodder dag gestation.

LPIC 70 11371} 11.871 1.49| 036| pyring gestation, the volume of the stomach

Landrace (origin . . . .
Danmark)( ’ 35 | 16.03) 13.34) 209 06 increases, which then allows the ingestion of a

F1 DANBRED X 160 | 16.05| 13.83| 1.53 | 0.64| large amount of feed during lactation.

Large White . . .

Source: own calculation and observations, based on thgor lactating sows, 't_ IS i_idVISable to_ have_ a

data from a commercial farm. tasty fodder to geta hlgh intake and hlgh milk
production. Thatis why we use appetizing

In Table 1, we wused the following feed formulations with a significant

abbreviations: percentage of barley (50%) and a moderate
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energy level (3,150 kcal). 3 meals / day ardt has been observed that weaned piglets at the
provided in liquid form (with minimum 5 age of 28 days, weighing-3 kg / animal,
hours between them). reach the cutting weight 28 days later than
Measuring the dorsal fat layer (TDFL) at those weighed at-80 kg.

point P2 before fertilization, during gestation To see the correlation between the number of
and lactation is very important. This is apiglets at birth and their weigh21l PIC sows
benchmark indicating the need to correctwere observed in calving.

possible food strategies. At those the average of thetal number of

Is recommended: pigs born (PB) was 14.33; the number of pigs
-in young gilts- TDFL - must be larger than born alive (PBA)- 13.57; the number of pigs
15mm. There will be no fetters with TDFL born dead (PBD)i 0.57; the number of
less than 15 mm. If needed, these gilts will benummified pigs (MP)i 0.19. The weight of
fed ad libitum until the corresponding fat the largest piglet in the breeding nest was 1.92
layer is formed. kg, the weight of the smallest piglet in the
-in weaned sowsthe TDFL must be greater breeding nest was 0.98 kg. The average
than 14mm. If it is less, it is the same as in theweight of a piglet was 1.53 kg.

case of gilts. For thoselie number of pigs weaned per sow
-Sows at birth must have a TDFL equalat per year (PWSYWill be 31.48, with a 2.32
least 16mm. It would be best for the TDFL to litters/sow/year.

be between @2 mm. TDFL greater than Genetics and sow management can increase
22mm is not recommended. LactationPWSY up to that number of pigs in the future.
problems and slow births are avoided. The management sbws with high prolificity
During lactation, a maximum TDFL loss of exploited in commercial farms must hee
2mm is normal. If the loss is greater, a reviewobject of future researches and reflectidi.

of the lactation feeding program is mandatory.

A paper published in 2017 shows that theCONCLUSIONS

TDFL deter mi ned on pi gobs carcasses
classified in Romania fell from 14.2 mm in From an economic point of view, the
2010 to 13.2 mm in 2015. The decrease in thenfluence of genetic material on the cost of a
TDFL shows the obtaining of carcasses ofpiglet varies between 4% and 7%, justifying
better giality. [2] the use of "advanced" genetic materials.
Comments on the average number of These animals have guaranteed productivity.
piglets in calving. The correlation between Purchasing this genetic material requires
the number of piglets in calves and the thorough training.

average weight / piglet weight Not all farms are ready to use highly
A main feature to be considered in highproductive genetic material.

prolificacy sows is the breastfeeding capacity|f shelters, quality of management and
as thenumber of piglets exceeded the numbemutrition are not in balance with this type of
of nipples. genetic material, the proposed objectives will
In addition to the positive aspects, we have taot be achieved.

consider the vari abi The tngst satble gehegraterialdos a farmi g h t
maturity and the management of crosswill be the one that will harmonize with all
breeding. the other management factors. In order to
Due to the number of piglets born in excessoptimize production, it is necessary to adapt
comparative with thenumber of nipples, the management factors to the type of genetic
breeders have been forced to find solutions fomaterial.

the survival of piglets in addition. Each genetic material corresponds to a
Generally, the higher the number of piglets atparicular management. It is essential that
birth, the lower the birth weight / piglet. This there is one type of genetic material on a farm.
has repercussions on pig weights at weaningf is not possible to manage different types of
and implictly at slaughter. genetic materials correctly in a single farm.
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The genetic value of a swine used forConsidering that not every race or hybrid fits
breeding has a major impact on tpeality of anywhere, it would be ideal for domestic
production as well as on the efficiency. That'sbreeds to be improved with the imported

why researchers in this field have developechybrids. It is desirable to obtain robust,
selection and hybridization  programs, resistant and at the same time hyper
delivering performing and healthy breeding prolificacy and quality animals.

animals.
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Abstract

The paper studies the main Short Food Supply Chains (SFSC) in SibityCBata was obtained from local
authorities regarding the number of producers sellinc
their number increased in 5 years from 58 to 180. The SWOT analysis of the Short Food Supply Chaingedias car

out. In order to evaluate the consumers' attitude regarding SFSC in Sibiu County, an investigation was carried out
among 120 consumers. The main advantages and disadvantages of buying local products through SFSC have been
identified. The main beliefof buyers about the products offered by SFSC are: quality, freshness, authenticity,
traceability, producer confidence. The main disadvantages identified are unknown quality, low food safety, low
supply capacity, long distance, lack of time.

Key words shat food supply chain, attitude, behavior, motivation

INTRODUCTION buying food. SFSC can be served as niches
for producersand consumers, who look for

On EU level the interest for the short food alternatives[9]

chain is growing, considering its role in The Local Food Initiatives Foundation

achieving environmental goals. Short Foodpresents the impact of the local food sector on

Supply Chain (SFSC) is described like anlocal sustainable development. Thus, the

instrument of gstainable agriculture. [1] impact is reflected on human, social,

On international level there is an increasingeconomic, physical and natural capifél.

concern for sustainable food distribution. [5,] Other studies regarding the behavior of the

The Slow Food movement defines SFSC as aBonsumers from Sibiu County showed that

alternative strategy that allows producers toSFSC encourages the producers and helps

regain their active role in the food chain. develop a relationship based on trust between

SFSC focuses on local, decentralizedproducer and buyer. [4, 17]

production, which minimizes the number of

actors and the distandé] MATERIALS AND METHODS

Authors like Peters (2012) say that Short Food

Supply Chains reduce the number ofBibliographic documentation on SESand on

intermediates that are needed to deliver théhe theory of planned behavior was carried

product to the finatonsumer[15] out. The main types of SFSC in the county

After the distance from the place of were identified. Data was obtained from local

production to the point of sale, several SFSQuublic authorities about local producers who

types have been identified on EU level:sell in markets. The SWOT analysis of SFSC

proximity sales (communitpased farming, was carried out.

farm sales, oubf-farm sales to the private or A questionaire consisting of 9 items was

public sector) and distancles (direct sales developed and distributed dine between 01

to the consumer, oeline sales, sales to 30 September 2018.

specialized retailergy, 10, 11, 12, 13, 16] The questionnaire contained 9 items and was

SFSC can be a traditional and/or alternativecompleted by 120 respondents. We have

way of producing, distributing, retailing, and centralized, statistically —processed and

73


mailto:mirela_stanciu2008@yahoo.com
mailto:mirela_stanciu2008@yahoo.com

Scienffic Papers Seriedlanagement, Ecolmmic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

interpreted the results. The items dfe Caring for the health of animals, but also for
guestionnaire refer to: the sex and age of therotecting the environment and its
respondents; residence; the last graduateslustainability is an opportunity. Locally
school; the average family income; number ofproduced products are considd to be
family members; the person who makessustainable products.

family purchases. The most important reason®umerous national and regional strategies are
or disadvantages related to SFS&vér been opportunities and support for SFSC

identified. development.
School farms can be considered places where
RESULTS AND DISCUSSIONS young people can see the process of obtaining

traditional products. They can be edumaal
In order to understand the role of SFSC, theimeans.
SWOT analysis was carried out [2, 14] Fuel prices have an upward trend globally.
STRONG POINTS They do not significantly affect the prices of
Consumers in the urban area are increasinglgroducts locally produced and marketed
moving towards locally produced products.  through SFSC.
SFSC offers different raditional foods, The FEADR program includes a series of

obtained locally. funding measures through Local Action
Autonomy is highly related to conventional Groups (LAGS).

food chains. Promotng products and initiatives across
There is collaboration between local various social media sites free of charge.
producers and buyers in the markets. THREATS

Local gourmet supporters have access tdlypermarket stores develop their own short
personalized services. supply circuits. Local products of clear origin

Supporting resources ancetlocal economy is are made available to final consumers.

the philosophy that unites local producers andrhe purchasing power of entsers may
endusers. decrease in the event of an economic crisis.
Transfer of expertise is made easier in localocal products are targeted for midditeome
businesses. At the bottom lies the wholeand aboveaverage people.

family experience over generations. Small and local entrepreneurs are not able to
WEAKNESSES provide tourists with a good quantity and
Seasonality of products obtained locally byconstant quality of products.

traditional methods. The level of informatio on the various
Unsatisfactory product demand for largale  sources of funding and advice is low among
customers. the actors involved in SFSC.

Marketing and public relations are limited Young generation's lack of interest in
compared to major global brands. promoting local products and SFSCs.

Less and less labor force in rural areasGlobalization facilitates trade between states.
Exhaustion of those involved in the businessClimate change (drought, late winter).

appears. Diffi cult access to land purchase or leasing.
Producion from such businesses is lessProducers in remote villages in urban areas do
guantitative. not have higkguality telephony and internet

There is a risk that lowncome people can access.

distinguish SFSC as a niche for people withLocal fake products.

overaverage income. Unfair competition from traders selling
OPPORTUNITIES "labeled"” or "traditional" labeled products.
Markets or trade fairs are viewed as aThey canbe bought from hypermarkets and
marketplace, a special destination wheree-tagged.

informdion interacts and is exchanged. Anal ysi s of behavior
Rural tourism pensions are opportunities tomotivation on SFSC

present agffood products
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Of the total of 120 responses, 71.29% areeople (70.83%); unknown quality for 45
female and 28.71% are male. The firstpeople (37.5%); long distance for 43 people
observation is that ladies are interested in35.83%); low food safety for 39 people
local products. (32.5%) and economically unconventional for
The largest numbe of respondents was 33 people (27.5%).

between 36 and 55 years old (65.8%),

followed by those aged between 26 and 33CONCLUSIONS

(30.6%). People aged 145 represent 1.8%

and over 55 years old have the same share &everal types of SFSC have been identified in
1.8%. Sibiu County. Consumers in the urban area
A share of 99.16% of all respondents comes are increasingly moving towards locally
from the urban areand 0.84% comes from  produced products. There is a partnership
rural areas. between producers and consumers. It was
The level of training of the respondents showsreated becae of trust and transparency.

that 35% have graduated university (420n Sibiu County level, there are also
persons), 36.67% high school (44 persons)initiatives to create and support SFSC through
24.17% (29 persons) are master graduategonsumer associations. Thus, the project of
3.33% (4 persons) 10 classes and only 0.83%he Association for Supporting Rural
(1 per®n) have doctoral studies. Agriculture created partnerships between
Approx. 38.33% (46 persons) have a netconsumer groups andfarmers in the
income below 2,000 lei, 36.67% (44 personsheighboring villages. These initiatives do not
have an income between 2,100 and 3,500 lehenefit from a high rate of success among
22.5% (27 persons) between 3,600 and 5,006onsumers. Most citizens in Sibiu County
lei, and 2.5% (3 persons) over 5,000 lei. have family ties or knowledge in nearby
The number of famy members varies, one villages that can deliver food from
person 35% of respondents (42 personsYarmhouses.

29.17% (35 persons) have 4 family membersThere is an increasenhterest in the direct
27.5% (33 persons) have 3 members, 6.67%lelivery of the products obtained. They are
(8 people) have 2 members, and 1.66% (2lelivered either at the customers' home or at a
persons) have 5 members. predetermined destination. There are few
A percentage of 97.5% (117 people) of theinitiatives to open a store due to high rents
surveyed people are engaged in shopping irand space planning. Only 3 producers' stores
the family, while only 2.5% (3 people) do not. have beemdentified.

The main motivations to buy food through aln Sibiu county there are also a number of
SFC are: 116 people (96.67%) are convincedjastronomic events. [3] During the winter,
that they contribute to local development; 112these are mainly held in the city of Sibiu, and
people (93.33%) buy for product gjity; 111  in summer, in villages in the county, home to
people (92.5%) buy for the authenticity of theone of the local producers. Usually they take
products; 110 people (91.67%) buy for trust inplace once a mohi and producers have to
the producer; 95 people (79.17%) buy becausturn to other distribution channels.

the products are traditional; 83 peopleOur research on the online environment has
(69.17%) buy because they are nichedentified a limited number of facebook pages
products; 76 people (63.33%)uy because or websites of local producers. A number of 3
they know the products; 66 people (55%) arevegetable producers promote their products on
friends with producers; 61 people (50.83%)the internet, 2 quail producers and 1
buy because the price is convenient; 43raditional bread or pastry producer.

(35.83%) buy for freshness; 40 peopleOn HOr ti baciu Valley th
(33.33%) buy for traceability of products. designed to create a brand of the area. The
The main reasons why they would natyb products offered are promoted under the
through a SFSC are: lack of time for 110t r ademar k " Di n HOrti baci
people (91.67%); low supply capacity for 85
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Producers' access to thaty's markets is Products marketed through SFSC are products
limited due to the high rental prices of the accessible to middle class people.

stalls, but also because of the intermediaryAt the base of the intention to buy local
placement of the stalls. products is the quality of the products.
Transylvania Market is the point of attraction On Sibiu County level, a great deal of
of the producers in the county, but also fromattention is paid to envanmental protection
the neighboring ones. The nuetb of and the development of the local economy.
producers selling on Transylvania Market hasBuyers consider purchasing local products to
increased in the past 5 years since itontribute to environmental protection and
establishment, from 58 to 180. About 58% oflocal development.

them sell vegetables and fruits, respectivelyit turns out that SFSC creates links between
dairy products. The success of this market iproducers and consumers. There were
due to the free of charge tife stand and its significant responses that respondents say
proximity to a neighborhood of flats. they are friends with farmers.

Consumers are encouraged to buy productSociety has become one of the speed in which
directly from the producers at a relatively population is pressed by time, by deadlines.
short distance from their home. People can not afford to waste a lot of time
Consumers education is an essential point aboking for products. Lack of time is the main
Transylvania Market organizers. A spawas disadwantage identified in the intention to buy
set up to inform about the products in thelocal products.

market. Information is also provided on theSmall producers have all the strengths to
values promoted by SFSC, the seasonality oflevelop and maintain short food supply
products, the economic and social benefits ochains. They must have the ability to
local level. associate.

Special attention is placed on gastronomicOn country level (Romania), the creation of
culture as a lodapatrimony. Transylvania these short food chainsis supported
Market is also a point of attraction for ordersfinancially by the  National Rural
placed during the week. The market is also @evelopment Program 2042D20. Local
space for creating loagrm relationships Action Groups have a special role to play in
between producers and consumers. Producethis.

have been loyal to their clientele, a great deal

of which has been bought from the same stanREFERENCES

for every week.
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Abstract

This article explores preconditions for the development of agrariaargtiges producing organic products in
Ukraine. The study is focused on analysis of the factors that determine the competitiveness of agrarian producers of
organic food, as well as trends in organic production development. The paperdsadytical assegaent of
Ukrainian organic farming development based on the scientific works existing in the literature and the reports of the
enterprisesThe investigation has proved the efficiency of the organic farming sysi@ementation at Ukrainian
enterprises.

Key words organic farming, organic products, competitiveness, agrarian enterprises

INTRODUCTION factors that determine the competitiveness of
agrarian enterprisgsroducers of organic food
In the last decade, the development of organiin the conditions of European integration of
food production and agrarian enterprises andJkraine, requires further research.
other entities that provide it, is becoming
increasingly importat. Their work is focused MATERIALS AND METHODS
on the preservation and reproduction of the
natural environment and its biodiversity, the According to the International Federation of
increase in the volume of higjuality food, Organic Agricultural Movements (IFOAM),
better health and social conditions of thethe size of the world organic market is 62.9
population. billion dollars. The US is projected to reach $
In Ukraine, the urgency of the probleof  200-250 billion in 2020.
organic production enterprises development isn recent years, Ukraine has ranked 21st in the
of the highest priority among other importantranking of organic producers. The share of
problems of the functioning of the agrosphere certified organic areas in the total agricultural
Domestic consumers seek to improve thdand in Ukraine is about 1.1%. In addition,
quality of consumption and healthy lifestyle. Ukraine ranks first in the Eastern European
Organic products provide redbenefits to region regarding the certified area of organic
consumers who prefer the use of organicarable land and specializés the production
production methods, and therefore the organiof cereals, legumes and oilseeds [12].
produce market is constantly growing. In Ukraine, the concept of the State Program
To intensify the processes of increasing thefor the Development of Organic Production
turnover in this market, the issue of analyticalhas been developed. The purposes of the
evaluation of the devebment of agrarian Program are: to ensure sustainable
enterprisegproducers of organic food and development of the agrarian compleX o
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Ukraine by developing and supporting organicsafe products, production and processing of
production as one of the priority directions of organic agricultural raw materials are

the implementation of the state agriculturalintensified Marmul and Novak [7]. This is
policy aimed at preserving and improving theevidenced by the increase in certified organic

soil fertility; to ensure the competitiveness ofareas and capacity of the national consumer
Ukrainian agriculturalproducts in conditions market for organic products (Figuig. Thus,

of Ukraine's integration into the world the area of certified agricultural land in
economic space; t o pUkmainednvodved mahe cutiivatios of vareoas! t h
protection by providing the population with organic products is already more than four
high-quality and safe certified organic hundred thousand hectares, and our state
foodstuff as well as other goods; to promoteholds the honorable twentieth place among the
environmental protdion and biodiversity countriesworld leaders of the organic
conservation; to create proper conditions formovement [5, 1].

the development of rural areas. Thousand ition

This study aims at conducting an analytical hesares eurcs

assessment of Ukrainian organic farming 4500 16.0
development. It is based on the scientific
works of the authors who havmade a 1
significant contribution to the development of 35004
the theory and methodology of the 3000
organization of organic production of agrarian
enterprises, in particular Antonecz and
Pysarenko [2], Artysh [3], Kapshtyk and 20000 L e e i At A e s
Demydenko [6]1 Marmul and Novak [7]’ Area of organic land, thousand hectares
Pysarenko [9], Pylypenko [8] and others. =

400.0+ 1 140

| 120

2500 |

—e— Capacity of the consumer market for organic products,

RESULTS AND DISCUSSIONS Fig.1 Trends in the development of organic production

in Ukraine
An important impetus for the development of Source [5]

organic production in Ukraine was the

implementation of the Swiddkrainian Therefore, only for 2012014 the capacity of
project - "Certification of organic agriculture the organic market has increased-fsiki. At
and the developmenf the organic market in the same time, the area used for organic
Ukraine", implemented by the Researchcultivation of crops has increased by only
Institute of Organic Agriculture (FiBL, 48.3%. This indicates an increase in the
Switzerland). As part of this project, in 2007 market share of livestock products and the
the Organic Standard, Ltd. was createthe  products of their processing. However,
first Ukrainian certification body providing certified organic enterprises in Ukraine
services in thei€ld of organic production [4]. specialize mainly in the production of plant
Today, such organizations as the Federatioproducts.

of Organic Movement of Ukraine, the In recent years, the tendency of active filling
consulting authority QueS, Retail Academy,of the domestic market with its own organic
Organic Business, etc. contribute to theproducts due to the establishment of own
development of organic  agricultural processing of organic raw materials has been
production in Ukraine. observed. In particular, these are cereals,
With great potential for organic agricultural flour, dairy and meat prodts; juices, syrups,
production, its exports, consumption in thejam, honey, oil, tea, medicinal herbs. Official
domestic market, Ukraine has achievedstatistical reviews IFOAM confirm (Figure 2),
significant results in the development of that if at the beginning of 2003 there were 31
organic production. In response to increasingegistered organic farms in Ukraine, then in
global and domestic demand for ecololica 2014 there were already 182 certified organic
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farms, while the total area of certified organic organic farms in 2013 to 1.5 thousand
agricultural lands amounted to 400.76hectares [11, 5].

thousand hectares [5].

Table 1. The value and dynamics of indicators
Number characterizing the development of agricultural
1< 192 entaprises producing organic products in Ukraine

200
150
100

50

Area of
agricultural 418 | 41.7| 416 | 416 | 41.6| 416|415 415
land, min.Ha
The total area
0 T of organic

] " agricultural
land, thousHa
The share of
the organic
agricultural

Fig.2. Total number of organic farms in Ukraine jand, %of | 039)058) 065 0651065065066 082

Source [5] agricultural
land
The growth

Of all the companies that represent therate of the totd
. . . . area of organiq - 1.01| 1.08 | 1.00 | 0.99| 1.00| 1.01| 1.3
organic agricultural production, the m&ty |agricuttural

are limited liability companies (54.9%), in 2d__
addition, 12.1% are farms, 11.0%private |farms, unis
enterprises and 9.8%sole proprietors. The |meote | - |10s| 128 | 108|117 1.00| 106|112
number of private households is only 4%, thag‘(')"jrce 5]
is, 7 units. Among all 95 limited liability

companies 57 (60%) are engagn more than

164.4|241.9| 269.9| 270.2 | 270.2|270.3| 272.9| 400.8

.‘
-

200

2003
2004
2005
2006
200

2009
2010
2011
201

2013
2014

31 72 118 121 | 142 | 155 | 164 | 182

Vit 4 39 of th ¢ certifi OIThe study has determined that most organic
one activity, an of them are not certifie enterprises  producing agricultural raw

producers  of ~organic ~products, plant materials and food products are concentrated

protection products, fertilizers. As a rule, in Kyiv (25%), Vinnytsya (11.1%), Lviv

these business entities deal with storage ane3 3%) and Volyn (8.3%) regions. A much

progessing Qf organic _products, proVidesmaller number of them operate in Zhytomyr,
advisory services. 86% darms are engaged Poltava Ternopil Dnipropetrovsk

in one type of.activi.ty, 72% of farms are Zaporizhia, Mykolaiv, Donetsk and Lugansk
engaged exclusively in crop production, andregions (Figure 3)

19% - in the production of both crop and
livestock products. All individual farms are — .
engaged in one type of activity, which iS  chemsregion == 2"

Cherkassyegion "= 2 §

directly related to theroduction of organiC  knmelnyisiegion == s
Khersorregion ™ 2;6

products, mainly plant growing. Kharkiviegion == 2
By the beginning of 2013, there were aboul ?55"35?23{32:;_;
164 certified organic farms operating in = T =1

Ukraine, which cultivated over 272.9 Kirovogradregion

Kievregion s 5

thousand hectares of agricultural land (table '« eoion s <o

Zakarpattyaegion s S 3

1). In the 2000s, mainly large amdediun: iy o e — 11
sized integrated agroindustrial enterprises Frimes) v

0 5 10 15 20 25 30

with an average area of 5.3 thousand hectarelgi,g 3. Placement of agrarian terprises producing
were .engaged n (_)rgamc agr_ICUItural organic agrefood products in Ukraine's regions, %
production. The analysis of Orgamorld  goyrce: [5]

data and their forecast show that the number

of organic farms has increased. ejhwere  The largest producers of organic products in
joined by small private farms and enterpriseskraine are PE "Argoecology" of Shyshatskyj
which led to a decrease in the average size Qfistrict, Poltava region, PE "Galkégyro" of
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NovogradVolynsky]  district, Zhytomyr The introduction of biological farming system
region and joinsstock company "Nibulon”. of soil protection has a significant impact on
At PE "Agroecology" agricultural lands the development of the livestock sector. The
occupy 8,516 ha. In 2011, the company waglata in tabl& can prove it. Livestock
certified for the production of organic productivity since the introduction of the
agricultural products (buckwheat, sunflower, organic farming system has doubled. And this
rye, barley, winter wheat, oats, alfalfa,is not mly a quantitative aspect, the
sairfoin) and their processing (semolina, qualitative one is equally important.
buckwheat, wheat, pearl barley and otherEcologically safe feeds give environmentally
groats). safe livestock products.

PE "Agroecology" specializes in growing

wheat, rye, barley, buckwheat, sugar beet, and@Ple 3 Efficiency of organic farming system
has a large number of dairy cows. Amtroductlon t.(.) increase livestock productivity in PE
significant step forward since the introdoct

of organic farming system has been done in
crop production. The yield of grain crops has
increased by 97%, and the early graity

"Agroecology

110116%. The yield of sugar beets has|'ige | 2| *° % %83
increased by 64% and sunflower seédBy 1966 | 87704 124 740
74%, as shown in the table 2. 199t | 442 | 758 125 1,059
1995
1996 | 4,286 696.8 133.8 957.6 2,717.4 362.1
Table 2.The effectiveness of the implementation of | 2000
organic farming systems in increasing crop yields in PE| 200% | 50904 5888 1 77.0 780.7 | 55488 | 5580
"Agroecology" (c/ha) 2006 | 5285 | 7638 98.6 11590 | 8,7205 | 7,419
2010
201% 5,684 849.2 102.4 1,354.1 9,487.0 9,76.5
Yields for —
| T
19711975 Source Enterprise annual repts
(before 26.1 29.2 252 27.1 | 16.1 255.0
implement . . . . .
ation) The introduction of a soil organic farming
Average S i ;
yields for | 48.9 632 | 533 | 37.0 | 286 292.0 s_yStem to a Slgmflca_nt strengthening of the
19861995 financial and economic state of the enterprise
19911995 | 46.1 57.3 51.2 333 | 21.3 393.2 (table 4)
19962000 | 41.7 43.3 38.2 36.5 | 24.4 399.6 '
20012005 | 38.8 48.3 33.8 36.6 | 16.8 295.0
20062010 | 48.9 56.8 | 425 | 47.0 | 23.0 487.7 Table 4 Key financial and economic indicators of PE
20112014 | 52.7 i 61.3 49.4 53.1 | 275 498.6 "Agroecology"
Source: Enterprise annual reports Gross
Years Gross output, production Gross output per
. - e ths. UAH 1 ha, ker, UAH.
Crop rotation, soil tillage systems, fertilization - R
of crops, weeds, pests and diseases protectign 2005 16,980 2,225
: . d 2006 17,333 2,267 36,338
of crops_(physmal and prophylactic), systems—55> 35120 3997 45.800
of machines, systems of care for crdms/e 2008 25,385 3,352 54,126
i 1 2009 26,674 3,545 58,753
been worked_ out in the plant growing. The So10 56587 o5 21458
most productive varieties of crops have beemr o1z 27.168 3.849 64.354
selected from the recommended ones| 2013 28,264 3,915 67,498
Cultures are sown no lower than the secong—a=> 29030 4021 09135
P 2014 30,247 4,298 72,480

reproduction. In the system of soil tillage, the Source Enterprise annual reports

enterprise turned to a minimum grab

protection soil cultivation in 1990. This Thus, PP "Agroecology" can be characterized
allowed to reduce fuel consumption and costsis an enterprise with a special system of

of soil cultivation threefold and to conduct agricultural production, where the
te_ch_nological ope_rations for growing cropsintroduction of organic farming system
within scheduled time. contributed to the solution of agronomic,
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livestock, economic, social and otherand subsequent use for feeding animals is
problems that ensured the sustainableachieved.

development of the enterprise. Thus, the organic growing cannot do vaiti

PE "GalexAgro" grows products certified in proper rotation. But, if crop production is
accordance with organic standards, on an areeombined with livestock production, even
of 5,480 ha. All poducts of the company are better effect is achieved, since manure is
certified by the Institute of Environmental introduced into fields that require nitrogen. In
Marketing (IMO, Switzerland), and approved 2010 in the village of Gulsk, Novograd
as organic and meets the requirements of th# o | yns k y i di sAgro'icecetted P E
standard Bio Suisse. The activity of thean innovative milk production complex of
enterprise 1 s cont r olEurepdan IstandaidOwity a rcapacitySof 800 d a r
and cerfied in accordance with the heads of cattle for the purpose of developing
requirements set out in Council Regulationorganic livestock breeding and reproduction
(EC) N0.834/2007 and No. 889/2008. of the Simmental meatairy breed in
The main activity of this enterprise is the Polissya. The average vyield per cow is
production of organic certified crop and currently 22 liters per day, or 6,700 liters per
livestock products. The main cultivated crops305 days of lactation.

are wheat, spelt vaat, rye, barley, oats, field Currently, the enterprise is a member of the
peas, beans, vetch, buckwheat, milletSwissUkrainian project "Development of
soybeans, corn. As for livestock, it is raisingorganic market in Ukraine 2012016", which

of meatdairy cattle of Simmental breed. aims to promote the development of the
In its activity, PE "GalexAgro" is guided by organic sectorn Ukraine and integration of
the fact that for optimal results in growing Ukrainian SMEs in international trade in
grain aops, a correct balance of humus in thecertified organic products. The enterprise
soil and the nutrient content is needed.activity in the framework of this project,
According to the rules, organic farms are notsupported by the Research Institute of Organic
able to use nitrogen fertilizers, and plants aréAgriculture (FiBL, Switzerland), aims to
fed only from the soil. Practice shows thatexpand the r@a under organic arable crops
many organic farms suffer from a Idevel of and to improve quality and increase the
yield and quality of products (for example, volume of trade in dairy products in Ukraine.
low content of protein in wheat), which is a Unlike PE "Agroecology”, PE "Gale&gro"
consequence of the negative balance of humusxports grown products. Expestiented

in the soil. organic farming is a common trend.
There is a way out of this situation, and theAccording to the Minigly of Agrarian Policy
experts from FIBL helped to find it. They of Ukraine, about 70% of Ukrainian producers
provide adisory support to the company supply organic products abroad. The products
within the framework of the project on the grown in Ukraine are mainly exported to the
development of the organic market inEU (ltaly, Germany, the Netherlands,
Ukraine. The most effective solution in this Switzerland, France), to North America (USA
case was the introduction of legumes forand Canada), Russitsrael and Japan. About
green fodder (clover and alfalfa) into crop 80-90% of all organic products produced in
rotation. Swiss experience shows that a Ukraine, mainly legumes, grain and oil crops,
minimum of 2025% of legumes for green are exported. The rest of the products grown
fodder significantly improves the situation by organic standards are sold in the domestic
with nutrients: yields per hectare and productmarket, but the lack of appropriate processing
guality increase. Due to this, the structure ofand market infrastructure allows to sell such
the soil improves, microorganisms, wormsproducts as organic ones only partially, and
begin to actrely develop in it; the humus the rest is sold as higuality conventional
balance is restored; the effect of inhibiting theproducts. But the overall trend in the domestic
growth of weeds due to the growth of fast market for producers of organic products is
growing legumes and their constant mowing
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positive, the market for organ products is underharvesting from adverse weather
growing steadily. conditions (drought) have been significantly
It is also worth considering the example of thereduced, with some increase in the risk of
activity of jointstock company "Nibulon”, adverse wintering. With the changeslamnd
which is one of the leaders of the modernzoning of the enterprise, there were changes in
Ukrainian market. This is a joint Ukrainian the structure, reflecting the most appropriate
HungariarEnglish agricultural enterprise, co proportion of crops in the regions.

founded by the Hungarian company The main factors that today can accelerate the
Kombiseed kft and the English companydevelopment of organic production in Ukraine
Meridian Commodities Itd. This company is include the following [105]:

one of the largest domestic producers andl)the presence of large areas of agricultural
exporters of agricultural products (wheat,land suitable for organic production;

barley, corn, rye, sunflower, etc.). The (2)successful experience (about 40 years) of
company has 40 bdivisions located in organic farming in some domestic agricultural
eleven regions of Ukraine, but is graduallyenterprises;

expanding the geography and scale o0f(3)unsatisfied demand for organic products in
production activity. countries wih developed economy, which
Jointstock company "Nibulon" is one of the predetermines their interest in the
largest domestic producers and exporters oflevelopment of organic production in
agricultural products (wheat, barley, corye,  Ukraine;

sunflower, etc.). With its development (4)potentially significant capacity of the
company gradually expands the geographicdomestic market.

scope and the scale of its production activityAmong the main external factors hindering
The company has 22 production units locatedhe development of organic agricultural
in nine regions of Ukraine. Using advancedproduction in Ukraine, the following should
agricultural technology and equipmegioint-  be distinguished: demand factors,
stock company "Nibulon" constantly ensurescompetition, limited product sales, possible
the implementation of complex technology of changes in the market situation of organic
cultivation of agricultural products on its own products, instability of domestic markets for
and leased lands, and provides services tagricultural products; exchange rate changes,
other farms with cultivation and harvesting. prices of agricultural machinery, fertilizers
Diversification of prodation activities in  and plant protection products, inflation,
climatic zones reduces the natural riskschanges in income levels; not consistent state
associated with harvest losses due tdax and customs policy; low level of political
fluctuations in weather conditions in different stability in the country, high level of
regions of Ukraine, and provides annual highcorruption, etc.

yields of grains and oilseeds. In addition, by

comparing the sta of production crops, the CONCLUSIONS

reliability of predicting the level of yield in

the marketing period increases, and that iPuring the last 10 years, Ukraine has also
important for making commercial decisions. demonstrated steady growth of agricultural
In recent years the enterprise has increased thend, certified organic production and
amount of land under cultivation by 1.4 tisne occupies the 20th place in the list of countries
or by 15923 ha. Most of the land waswith the largest area of organic farmland. The
concentrated in zones of sufficient moisture.vast majority of domestic organic fas are
With the preservation and some increase ircertified in Vinnitsa, Zhytomyr, Zakarpattya,
the production of crops in areas of riskyLviv, Odessa, Poltava, Ternopil and Kherson
agriculture, gradually the proportion of land regions.

located in zones of sufficient moistumas Organic agrarian enterprises are the most
increased to 52% of the total amount ofwidespread in the Kyiv region, where 25.0%
cultivated land. Thus, the industrial risks of of their total number are concentrated, as well
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as in Vinnytsia(11.1%), Volyn and Lviv [4]DushkaV.l, Kolos, O.M., 2014, Napryamy
(8.3%), Zakarpattya, IvamBrankivsk and rozvytku orhanichnoho vyrobnytstva

g o . . . _sil's'’kohospodars'koyi produktsiyi v Ukrayini [Areas of
Chernihiv (5.6%) regions. The basis of thelrdevelcpment of organic agricultural production in

specialization _iS the prOd_UCtion of grain, ykraine]. The main priorities of Ukraine AIC
legumes and oilseed organic crops. Howeverdevelopment in the context of the country's economic,

in recent years, organic berry and fruithOOd. and energy security / Ed. Nesterchuk, Yu.O.,
production, with a predominantly export AVi zavio, Uman'. Part 1, 204

. . . . [5Federatsiyaorhanichnoho rukhu v Ukrayini, 2010,
orientation can be characterized as bein Federation of Organic Movement in Ukraine].

rapidly developed. Given that the Europeangetrieved from URL:
market for organic fruit products exceeds 1.0http://organic.com.ua/uk/homepage/201D26-13-41-
billion euros, domestic organic producers,21

having resourceompetitive advantages, have Eg]:ﬁ?}it’s;‘;ikg{iv" texn'gﬁ)’g?’?e”koiv” pereégjr‘-nlo'va
unllmlteq oppomnlt!es for development in organichnoéo zemlerobs¥va y[Soil protection
this particular direction. technologies as a prerequisite for organic farming].
In order to intensify the processes of Agroecological journal, B2i 58. (in Ukrainian)
increasing the turnover of organic products(7]Marmul,L.O., Novak, N.P., 2016, Rozvytok
market in Ukraine, the relevant legislative anderganichnogovyrobnycztva v Ukrayini [Development

. . of organic production in Ukraine]. Economy of
regulatory framework for organic agricultural agroindustrial complex,:26i 32. (in Ukrainian)

pro_dUCtion needs to bemproved. Organic [g]pylypenko,0.0., 2003, Ekonomichnyj mexanizm
agricultural production does not have aekologizaciyi zemlekorystuvannya [Economic

functioning state control system that would bemechanisms of ecological land Use Economy of
accredited at the national and internationapgroindustrial complex,:204i107. (in Ukrainian)

9]PysarenkoyY.M., 2008, Osnovni  napryamy
levels and would encompass control of bot ntegrovanogo zaxystu roslyn v umovax organichnogo

_Organ?C_C)perators and_pmdUCtS- Land reformyemierobstva [Main directions of integrated plant
is unfinished and #re is no transparent and protection in conditions of organic farming]Visn.

civilized market of agricultural land. Poltava State Agrarian academy,:1418. (in
In addition, in order to develop the production Ukrainian)

. . . . [10]Savych, A.V., 2014, Suchasnyy stan ahrarnoho
and market of organic products in Ukraine Invyrobnytstva ta peredumovy vynyknennya vyrobnykiv

the context Of S_OCia| responsibility of agrarian ekolohichno chystoyi produktsiyi [The current state of
enterprises, it is necessary to: develop andgrarian production and the prerequisifer the

maintain agricultural ceperation; create emergence of producers of ecologically clean
specialized shops, catering establishmentgroducts].  Naukovi = chytannya 3:229-233.  (in

places for these products in the wholesal&%i'f%nt""‘;)t ystychnyy zbirnyk AUKr

markets; promote the export of organicpi4, (za red. O.H. Osaulenka) [Statistical Digest
products; organize specialized fairs and'Ukraine in Figures 2013" (Ed. Osaulenko,
exhibitions. O.G.)].AVydavnytstvo fAKonsul
Ukrainian)

[12]Vovk, V., 2004, Sertyfikatsiya orhanichnoho
sil's'’koho hospodarstva v Ukrayini: suchasnyy stan,
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[1]Andriychuk, V.H., D05, Efektyvnist' diyal'nosti organic agriculture in Ukraine: cemt state, prospects,
ahrarnykh pidpryyemstv: teoriya, metodyka, analiz strategies for the future]. Materials of the International
[Efficiency of agrarian enterprises activity: theory, Seminar "Organic Food Products. Modern production
methodology, analysis]. KNEU, Kyiv, 292 p. (in and marketing trends", Lviv, p. 4. (in Ukrainian).
Ukrainian)

[2]Antonecz’ S.S., Pysarenkd.M., 2011, Koly

Ukrayina zrozumig svoyu planetarnu misiyu [When

Ukraine will understand its planetary mission]. Visn.

Poltava State Agrarian academy5iB. (in Ukrainian)

[3]Artysh,V.I., 2006, Sobivartist® vyrobnycztva

ekologichno chystoyi sil’'s’kogospodars’koyi

produkciyi [Cost of prduction of ecologically clean

agricultural products]. Economy of agroindustrial

complex, 1069 72. (in Ukrainian)

REFERENCES

85


http://organic.com.ua/uk/homepage/2010-01-26-13-41-21
http://organic.com.ua/uk/homepage/2010-01-26-13-41-21

Scienffic Papers Seriedlanagement, Ecolmmic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

86



Scienffic Papers SeriesManagement, Ecolomic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

ASSESSMENT OF THE ECOLOGICAL SUSTAINABILITY OF
AGRICULTURAL LAND USE IN THE TERRITORIAL STRUCTURE OF
REGION

Halyna DUDYCH, Lesia DUDYCH

Lviv National Agrarian University, Ukraine, 1 V. Velykoho str., Lviv Region, 80381, Ukraine,
Phone: +38 032 222 961; Emails: dudych_g@ukr.net, dyduchl@ukr.net

Corresponding authordudych_g@ukr.net
Abstract

The article is devoted improves method of the assessment of the ecological sustainability of agricultural land use in
the territorial structure of regionApprobation of this method was carried out on the example of the districts of the
Lviv region, located in the western part of Ukraine. The analysis of ecological parameters and modern structure of
lands of the territory of Lviv region is presented. Based the analysis of the coefficients of ecological
sustainability of agricultural land use, three groups of districts have been identified, depending on the level of this
indicator: stable, average sustainability, low sustainability. Using correlategression analysis, we established

the relationship between ecological parameters of the organization of the territory and humus content, as well as the
normativemonetary valuation of land, using the example of Lviv region distrith® proposed method for
assessing the ecological sustainability use can be an integral part of the ecological passport of the territory, which
makes it possible to consider the environmental factors that have resulted in the result of the assessment in
combination and interdependee. The application of the proposed methodology makes it possible to choose the best
variant of the organization of land use in agrosphere, which will increase the efficiency of production, as well as
optimization of natural ecosystems.

Key words:method assessment, ecological sustainability, agricultural, land use

INTRODUCTION Optimization of agricultural land use involves
the normalization of its size, legal status, the
An important direction of land policy of any achievement of appropriate = economic
country is to provide ecological balancedparameters, regulation of landscape and
using of land in agrosphere. However, todayenvironmental aspects. In turn, environmental
the peculiarity of domestic market relatioss aspects areepresented by specific qualitative
that in the activity of a significant part of and quantitative indexs, in particular the level
agrarian enterprises in the process of land usef ecological stability of the territory.
the main attention is paid to the socio Therefore, today it is important to research the
economic orientation, while environmental state of land resources, the peculiarities of
problems are of secondary importance. Thigheir transformation in the territ@al structure
causes a violation of the ecologl balance of the region, as well as the assessment of the
and the balance between the economic activitgcological sustainability of territory in
of society and the natural environment.agricultural.
Therefore, the importance of the Ecological features of land in agrosphere
environmental component in the systemoccurred in the works of many experts,
sustainable use of land in agrosphere everincluding D.Dobriak, Y.Dorosh,
year becomes more and more important. AG. Gutsulyak, OKanash A. Martin,
the same time, the territorial structure and theVl. Stupen, OShkuratoy A. Tretyak,
ecological imbalance of the land fund, S.Volkov and others. In particular, the
significantly impair the effectiveness of the representative of the School of Agro
use and protection of soil, as well as itsEcological Economics Cshkuratov [1]
natural ability to heal itself, leads to depletionsuggests the ecological prerequisites for land
of species diversity of floreand fauna in use optimization with using the index of
landscapes. ernvironmental nonconformity of existing use.
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O.Kanash §; 6] considering an approach land, therefore we propose to reduce this
that, in his opinion, "will help to establish the index to 0.05. At the same time, perennial
real environmental situation, making the plants have many features characteristic of
design on the organization of land and cropnatural forests, so this indicator S.Volkov
rotation  should  perform  appropriate providing total value 0,43 diminish theale
calculations, using an algorithm". Despite theof this type of land. Given our previous
comprehensive study of the mentionedcalculations, factor ecological sustainability
scientific directions, the exacerbation of perennial plants should be at 0.72. The same
environmental problems associated with thecalculations were made for the type of land
imbalance of land use led to the need to findpasture, as a result, the coefficient of their
ways to study the theoretical and ecological sustainabilitis equal to 0.85.
methoddogical foundations for assessing the

ecological state of territorial structures. Table 1. Assessment of ecological properties of lands
Thus, _ the specifi_c impera_ltives of the Coeﬁichil:mS of | Author's
formation of ecological sustainable land use ecological coefficients
can effectivgly control the use an_d_ protection Indexes sustainability Io; ol
of land and increase their productivity. of land under | €colodgica
the method of sust?llnat();llty
or lan
MATERIALS AND METHODS : S.Volkov
Built-up area 0.00 0.00

Openlands without

An assessment of the ecological sustainabilit)llalant cover 0.14 0.05
of agricultural land use was made on th€araple 0.14 0.14
example of the districts of the Lviv region Perennial plantings 0.43 0.72
located in the western part of Ukraine. TheHayfields 0.62 0.62
territory occupied by the Lviv region is| Pastures 0.68 0.85
interesting in tens of relief and climatic |Earth Water Fund 0.79 0.79

| Forests 1.00 1.00

conditions, since it is located in various
naturateconomic zones (foresteppe,

polissya, mountain, fOOthI”) The agricultural In this case, the ovelalcoefficient of
development of the territory of the Lviv ecological sustainability of land using in
region during the last years remains in theagricultural, which characterizes the level of
range of 60%, Wile the cultivation of the intensity of use of the territory of the region
territory of individual districts ranges from (le9 can be calculated by the formula:

Source: formed by the author on the basis of data [14].

25% in the Skolivskyi district to 79% in 23
Sambirskyi. al:’LA W
To determinecthe ecological norms of the * aLA

level of sustainability of land use in the
territorial structure, Svolkov's methodimgy

was applied to the ecological stability of the
territorie® [14] taking into account the
specifics of the landscape structure of th

where |- 1 the coefficient of eaglogical
stability of the land of theth species;
LA i the area of the land of theh species.

termitory of the Lviv region on the basis OfeBased on the results of the calculation, the
y 9 level of ecological sustainability is

certain speC|f|ca_1t_|ons of th_e coefficients of represented by the corresponding gradation
ecological stability for wvaous types of (Table 2)

agricultural and other lands specified by the .
author (Table 1). The proposed methology for assessing the

. . ecological sustainability use can be an integral
In particular, we propose to specify the

Hicients of loqical tainability of part of the ecological passport of the territory,
coetricients ot ecological Sustainabliity ot ich  makes it possible to consider in
land use for three types of territory. In

articular, in our opinion, open land without combination and  interdependence  the
P ’ P » OP ecological factors that have caused the result

vegetation is less stable compared to arabl%f the asessment
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Table 2. Grading scale of the coefficient of ecological In territorial terms, the definition of the

sustainability of land use ag”;fﬁ't“ra' ‘dfh appropriate natural edibrium is a dynamic
The level of ecological f‘?.magn';“ o t °/| balance of various ecological subsystems that
sustainability coettictent ol ecoogica rovides elemental diversity and component
sustainability pro y comp
Unsteady <033 optimum that preserve the ecological system
Low sustainability 0.330.50 in the state of potential sdilealing to the
Average sustainability 0.511 0.66 zonal natural or naturdduman type, to which
Stable >0.66 an adapte district economy has been adapted.

Source:author's development taking into account theThe maintenance of natural equilibrium is
S.Volkov method [14]. . . . ) .

achieved in two main ways: functional and
territorial. The functional direction is achieved
by a set of measures for rationalization of land
use at the expense of stable agtioal lands,
and the territorial is based on the system
Dalance method of full and partial
conservation of a part of territorial complexes.
The conservation of natural areas, the optimal

o roportional ratio of arable land, forests and
organization and arrangement represents th :
: orage lands, from stlies by a number of
method of forming agrolandscapes, and the

agrolandscape itself should be considered azcc ot 13], contribute to increasing the

the material basidor the existence of an Stability and. .productlwty of agrolqndscapes
. : . and the stability of natural systems in general.
ecosystem, with the creation of conditions for

. . . ) An analysis of the current structure of land
ensuring optimal environmental regimes, [1 : .
3] and boundary ecological parameters makes it

Solving the problems of organizing poss_ibé o Conclude_ that a high degre(_a of
agricultural land use and preserving theIOIOWIng in the territory of most studied

. regions of Lviv region (Table 3). Distribution
ecological framework of natural complexes :
. . of land resources for economic use of them
are considered ashé main measures to

increase the efficiency of agiodustrial today has no comprehensive environmental

. and economic justification. Along with the
systems. One of the main problems of theforrns of management has changed the

organization of land in agrosphere is not fully " )
2 . composition and structure of agricultural land.
the adequacy of the existing farming system 0 o
. . About 60% of the total land area is involved
to natural conditions, the imbalance of:

i in economic use, which far exceeds the
reproduction process. These factors have led e -
: " .~ permissible limits. In recent years, there has
to the need to clarify the existing farming

systems, taking into consideration thebeen a ftendency to decrease this share,

agrolandscape structure and modern econom%lth_mgh the |n_d|cator Of. economic use 9f _the
. téerritories is still much higher than the similar
circumstances.

With ecological optimization, on the basis Oflndlcator of the devgloped countries of the
S L . world. For example, in Europe, the share of
the criteria of the land parcels, it imperative

: A0 o

to foresee an exception from the intensive us f‘i‘b'e 'aﬂd IS on average 38%, while in the
. : viv region this figure has rehed 59%.

those lands which, due to their modal 2

egative is the fact that a large area of arable

properties, can not ensure the stability of lan : .
i . D and became possible due to deforestation and
use [2 4; 7. Under ecological optimization of . .
he transfer of pastures to their composition.

the structure of land is to be understood as
. . : ased on the above data, we can talk about a
set of measure® tfind the optimal variant of "~ . . o .
significant differentiation of the territory as

the organization of use and protection of 50|Iabout the esence of various land use

at the level of the rural (village) council for

. : ; structures, as well as about the presence of
the purpose of their use in an ecologically Safevarious arable land areas, and, as a result, an
mode [12, 15]. ’ ' ’

objective need arises to develop special

RESULTS AND DISCUSSIONS

At present, the organization of land using of
agrarian enterprises should be based o
fundamentally newscientific, methodological

and methodological provisions. Thus, the
system of measures for the territorial
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strategic programs that take into account theiccount these conditions product{@10].
specifics of the area and necessarily take into

Table 3. The structures of land using and ecological parameters of Lviv region, 2016

Land area, ha > g -
E ©3%| £8
£ — %] a T @ ﬁ é % % 8%3 '§§
District 25| 2 ® 5158 % E|ls2g=2g ¢55| o8
£E8| 2| | 3|58 & | 5|29 €ecx| e £¢
o T al ao 0 | 25 a E8& ¢5
= § |98 |W | 227 <£
@) g
Brodivskyi 113,601 42,340 11,295| 12,204| 1,070| 40,005 | 4,286| 928 | 1,473| 17,621| 2.8
Buskyi 83,291 | 36,006( 10,365| 9,768 | 606 20,594 | 3,781 155 2,016 17,966 | 2.6
Horodotskyi 71,214 | 36,856 6,062 | 10,652| 1,645 9,441 | 3,193| 639 2,726 11,180 2.6
Drohobytskyi 118,887 37,189 10,980 14,061| 1,293 | 47,643 | 4,646| 1,151 | 1,924| 6,038 | 2.7
Zhydachivskyi 96,980 | 44,197 10,206 12,343| 918 | 19,337 | 6,116 | 887 | 2,976| 14,278 | 2.6
Zhovkivskyi 126,415| 56,472| 11,087 15,305| 1,720| 32,566 | 5,467| 909 2,889 13,065 2.6
Zolochivskyi 107,202 46,151 15,088 10,927| 1,372| 26,183 | 4,147| 2,017 | 1,317 19,362 | 3.5
Kam'iankaBuzkyi 85,007 | 40,136( 8,065 | 10,263| 1,035| 17,841 | 4,909 189 2,569| 14,662 | 2.5
Mykolaivskyi 66,315 | 22,510( 7,031 | 9,573 | 642 18,705 | 4,591| 765 2,498 | 9,290 2.4
Mostyskyi 83,127 | 45,005( 4,466 | 10,555| 1,212| 16,797 | 3,898 157 1,037 12,969 | 2.2
Peremyshlianskyi 90,413 | 37,854 | 6,569 | 12,044| 1,145| 28,722 | 2,796 | 418 865 10,225 | 22
Pustomytivskyi 92,415 | 47,661| 7,888 | 10,054| 1,891 | 16,467 | 6,277| 389 | 1,788| 16,825| 2.6
Radekhivskyi 111,619]| 49,792| 9,559 | 13,808| 474 30,559 | 5,510 362 1,555( 16,120 | 3.6
Sambirskyi 91,618 | 44,715( 12,826 13,343| 1,114| 12,003 | 4,118 1,080 | 2,419 11,669 | 2.8
Skolivskyi 146,521 12,903 13,299 10,014| 177 | 104,864| 3,080| 1,064 | 1,120| 3,736 | 3.0
Sokalskyi 153,136 63,669 21,614 18,327| 1,371| 36,000 | 7,029| 728 | 4,398 18,153 | 2.0
Starosambirskyi 122,561 38,331 3,979 | 13,941 1,496| 57,373 | 4,017| 1,732 | 1,692| 5,496 | 1.9
Stryiskyi 79,631 | 31,742| 5,664 | 7,952 | 656 | 24,815 | 3,298 3,477 | 2,027| 8,504 | 2.2
Turkivskyi 118,764| 21,768| 5,563 | 17,049| 211 68,002 | 3,899 1,035 | 1,237| 3,281 3.0
Yavorivskyi 151,836 35,769 5,830 | 23,437| 1,410| 61,645 | 9,246| 10,005| 3,594 6,355 | 1.6
Source:author's calculations
Research existing in the Lviv region of favor of that land is adapted to the

stability of ecosystems, which shows not inenvironment.

Table 4. Characteristics of the ecological state of land use in the Lviv region by district

District les The level of eological sustainability
Brodivskyi 0.57 Average sustainability
Buskyi 0.51 Average sustainability
Horodotskyi 0.43 Low sustainability
Drohobytskyi 0.62 Average sustainability
Zhydachivskyi 0.47 Low sustainability
Zhovkivskyi 0.51 Average sustainabili
Zolochivskyi 0.50 Low sustainability
Kam'iankaBuzkyi 0.47 Low sustainability
Mykolaivskyi 0.56 Average sustainability
Mostyskyi 0.44 Low sustainability
Peremyshlianskyi 0.55 Average sustainability
Pustomytivskyi 0.43 Low sustainability
Radekhivgyi 0.51 Average sustainability
Sambirskyi 0.44 Low sustainability
Skolivskyi 0.85 Stable
Sokalskyi 0.51 Average sustainability
Starosambirskyi 0.65 Average sustainability
Stryiskyi 0.52 Average sustainability
Turkivskyi 0.76 Stable
Yavorivsky 0.62 Average sustainability

Source:author's calculations.
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Based on the information provided, we wereterritory and the same inversion, which
able to adequately characterize the degree ohdicates that the higher the Ilevel of
ecological sustainability of agricultural land ecological sustainability, the lower will be the
using in agrosphere the example of Lvivnormativemonetary valuation of land. This is
region districts (Tabld). due to the fact that the normatiweonetary
On the basis of the analysis of coefficientvaluation ofagricultural land depends on the
data, the following groups of areas areproductivity of crops and the efficiency of
allocated, depending on the level of ecologicalproduction.

sustainability of agricultural land use:

1.Stable: Turkivskyi, Skolivskyi. CONCLUSIONS

2 Average sustainability: Brodivskyi, Buskyi

Drohobytskyi, Zhovkivskyi, Mykolayivskyi, An assessment of the ecological sustainability
Peremyshlyanskyi, Radekhivskyi, Sokalskyi,of land using in the territorial structure of the

Starosabirskyi, Stryyskyi, Yavorivskyi. region has once again highlighted the
3.Low sustainability: Horodotskyi, dilemma of the ad#irnative choice of the

Zhydachivskyi, Zolochivskyi, Kamyanka economic development of the agrarian sector
Buzkyi, Mostyskyi, Pustomytivskyi, or preservation of the natural environment.
Sambirskyi. According to the results of the analysis, it is

The averge and low level of constancy of the determined that the normatiweonetary
territory of Ukraine and its regions is a resultvaluation of agricultural lands depends on the
of human impact on nature, which is thelevel of agicultural production through the
reason for the transformation of ecologicallyincrease of sown areas. Using these indicators
stabilizing lands into open lands with low allows to control and, if necessary, adjust the
levels of stability. Two regions of Lvikegion land use structure.

belong to a group of ecologically stable The method of calculating the ecological
agricultural land use, due to the fact that theystability of natural zones, makes it possible, in
are mountainous regions and in whichthe presence adnly data on the area of land
agriculture is at a low level of development. to get remote, but remotely correct data on the
Using correlatiorregression analysis, we constancy of territories. Certainly, this
established the relationship  betme analysis does not allow to draw conclusions
ecological parameters of the organization ofabout the productivity of specific plots, but
the territory and humus content, as well as thgives an idea of the territorial differentiai
normativemonetary valuation of land, using of agricultural land uses of the Lviv region
the example of Lviv region districts (data of and is the basis for further research in this
2016), which is described by linear equationsdirection.

The assessment of thermelation coefficients

confirms that the ecological constancy of landREFERENCES

using in agrosphere in no way affects the
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Rossing, W, 2011, Collective action for multscale
environmental management: achiayinlandscape

fpolicy objectives through cooperation of local resource
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Abstract

The paper presentduslies and researches made on machines performance, which is one of the most important
component of the economic performance of a farm. We made measuremdaterfoination of work quality and
energetic index for tractors, considering that tractors #re main energetic power used in modern agriculture
anywhere, that is why the improving of the quality and energetic index of tractors and machines is very important.
The aim of the research is to improve power performances and to increase the effafienagtors and
agricultural machinesThe productivity is one of the most significant characteristics of tractors and agricultural
machines, especially of harvesting machines, which are the most important machines for harvesting cereals. We
wanted to mphasize that designing and making these complex agricultural machines has much evolved in the last
years, from the productivity point of view and from the design and interior comfort as well.

Key words productivity,fuel consumption per hour, effediwork speed, tractor efficiency,
machine performance, machinery management

INTRODUCTION shall refer especially to machines
performance. When we refer to machines in
In present days, farm machinery managemeran agricultural farm, we refer first to tractors,
is a section of farm management that dealsvhich are indispensable to any farm and then
with the optimization of the equipment phasesto agricultural machines.
of agricultural production. The importance of From all agricultural machines that operate all
this part of farm management is increasingover the worldthe cereal harvesting machines
more and more, because a modern agriculturare the most complex machines, which make
is based on performing machinery. all the technological operations in the
As a result, the quality management oftechnological process of harvesting the main
agricultural products represents the activity ofproduct of cereals: the grains. They were at
planning, eganization and control undertaken first designed only for harvesting grain
by one or more persons in order to combinecereals, bu later these were endowed with
the factors that lead to the increasing qualitywork equipment for harvesting other weeds,
of the obtained products, in the conditions ofsuch as: corn, sun flower, peas, beans etc.
internationalization of human activity. Quality The cereal harvesting machines can be
management of agimod products isequired classified after many criteria, being such
to start from two premises: is an area ofcomplex machines as they are. In this paper
management, and as a result, the basics ofe shall pesent only particular aspects of
management, including the theoreticalclassifying these machines and the main
foundations, are found in quality managementdjustments that can be made to them in order
of agrefood products; has a high specificity to improve one of their most important
in relation to the classic magement that characteristic, which is productivity.
comes from the nature and content of thdn what concerns the way in which we can

quality of the agrdood products. [1] increase machineproductivity, it is very
The 3 components of economic performancemportant to introduce innovation in the
are: machine performance, power domain of agriculture, because it is considered

performance and operator performance [4]that in the following decades the agricultural
From these 3 components, in this paper weroduction must increase with approx. 70 %,
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in order to satisfy the worlds food before the beginning of plowing. Basample

necessitieq2] consisted of determining the vegetal waste
berried in furrow on a surface of 10 twf
MATERIALS AND METHODS plowing. The coveringdegree with vegetal

waste must be over 90 %Between the work
In order to determinate the work index of quality index determined, it was tmeedium
tractor, a few trials were made in thewidening of the plow. This pameter was
experimental fieldDifferent work was made determined through dividing different plow
on sandy soils after corn harvestinkhere widening to the number of measurements. The
were established quality work index such aswidening of the plow was lots were chosen,
work deph and widening with respective thus the ground should not hasegnificant
deviation, the establishing in vertical and slopes.
horizontal plane of the aggregates, theThe trials on the lots were made on
mincing degree of the plowed soil, the determined through the diffence between 2
covering degree of vegetal waste, the plowingneasurements made in the spots, in which the
profile, etc. depth of the work was determined too. The
In what concerns the harvesting maes, we measurements wermade from the furrow
tried more adjustments to be made on thesgall to the determined points froithe un
machines  for increasing  productivity. plowed field, marked through sticks with a
Generally, any adjustments are made in ordegistanceof 15 cm betweethem.
to improve a certain characteristic of theThe determination of energetic index was
machine. In our case, we wanted to madenade measuring the specific resistance to
adjustments in order to improve, if gisle, plowing.
the productivity of these machines. TheThe specific resistance to plowing, K
technological ~ adjustments are madeK=R/S [kgficd] [5],
depending on weeds, density, humidity, thewhere:
state of the field etc. Their role is to achieveRr = the resistance to traction force of the plow
an optimal harvesting process, without loss ofikgf]
harvest and thus, to increase proiduty. S= the furrow section [o?.

RESULTS AND DISCUSSIONS o

S’
Q
—_ : : 212 a5 oy
The determination of quality work index = -
. . . . Jd = 30 I FRESHLY TlLLED_
A first index determined in our researches was 2o e
the medium depth of work. This parameter 5 - =
was determined with a precision under 1 cm £ g 20 TLeo, |
W
from 5 to 5 m, on the whole length of the lot, B 5 e EoL N. —1».
- FIRM SOIL™ !
from 10 trials. i 8 ol arvesniss \,&
o w PASTURE Y | - -
= X . T T T
am al n [ cm] , | omosconlcnsl‘rs T
where i 'Ooo .2 4 6 .8 1.0 L2 14 16 I8
am = medium depth of work [cm] e s g
a= the depth measured in furrow [cm] OUTSIDE DIAMETER, m. [i5]

n = the number of measurements. _ . , . ling d di
The medium deviation of work depth was Fig. 1. Specific r¢S|stanc® tractor rolling depending
on the type of soil

calculated as an arithmetic medium of thegqce: own determination based on [7].
deviations of measurements, considered in
absolute value towards the medium depth.  The results obtained at samples for 2

The covering degree with vegetal waste wagggregates were read and, based on the
determined through dividing the quantity of medjum obtained througteporting to furrow

vegetal waste remainedon the surface of thgection we obtained the specifiesistance of
lot to the total existing quantity established pjows at plowing (Fig.1).
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Other parameters which were determinedand with flow in T shape (selfpropelled with
were: the fuel consumption per hour, thesupplying output over 15 kg/s and with
effective work speed, the technical efficiencyworking widening of 2.27.3 m. The most
per hour, the fuel consumption per ha andrequent are combines with indirect flow in T
tractor efficiency.The results concerning the shape, because they can enter the field without
fuel consumption, depending on the type ofneeding access ways, need small turning
the engine of tractor are presented in Table 1.zones and have a good stability [3].

The grain cereals combines can be equipped

Table 1.Fuel efficiency _ with a device for pressing and balloting
Loading | Gasoli Diesel straws. The bales have a volume mass ef 50
% max. | ne Natural Turbo | Turbo .

aspirated and 100 kg/m3, a length of 960,200 mm, wide
cooled of 250800 mm ad height of 256800 mm.
18%0 ig g-gg g-g; g-gg The engines used for combines are with
&0 163 260 556 ) internal combustl_on, usually with ignition
40 128 | 213 | 2.10 2.15 through compression.
20 083 | 1.38 1.36 1.42 Their nominal power can be situated between
Source: own determination. 30 and 170 kW at a nominal speed of 1;500

. , , 3,000 rot./min. The new harvesting maclsine
Particular aspects of harvesting machines  pins  are completely automatized and
Considering the supplying output of the computerized and the design of the cabin is

threshing machine the combines can b&ynressive (for example, Massey Ferguson
divided in 2 ategories: with small output of .o pinas and Claas combines).

supplying (< 3 kg/s), with medium output{3 grom the most used adjustments made, we

8 kg/s) and with high output (> 8 kg/s). can remind: the cutting height adjustment, the
Considering the technological flows point of cutting apparas adjustment, the creeper
view, the cereal combines can be divided inyanqnorter adjustment, the adjustment of
combines with tangential threshing machiney  aion of the beater, the adjustment of the
and combines with axial threshing machine. jistance between beater and coudeater

In the first case, the threshing machine isyg 44justment of the recovery circulation, etc.
positioned transversely, the material flow o the present time, the biggest combine of

entering perpendicular on it. The material i_Sthe world is John Deere STS, having a power

taken from the central transporter and put inys 465 HP with cylinder capacity of 12.5 L
the threshing machine, where it isigten by and a very small specific consumption.

the beater _bars approxir_nately tan_gential. . This combine has a tank of 11,000 L capacity,
The combines with axial threshing machineq,, .apin Uitradeluxe, with a special comfort,

has _the’;hreshing apparatus put axial on theincluding a system of monitoring antdarting
longitudinal axe of the combine, the flow of through satellite, using GPS position

material moving after a helicoidally trajectory satellites
and is separated duedentrifugal forces and |- Fig 2 is presented the cereal combine

friction and not due to stricken. They have yo N DEERE 2266 E. Its working process is
small supplying output and a working presented in Fig. 3 '
widening of 1.52.2 m.[7] o

Considering the technological flow geometry,
the cereal harvesting machines can be divide
in 2 categories: with direct flowtHe moving
direction of material is not modified) and with
indirect flow (material from technological
flow modifies its moving direction). From the
form of the technological flow direction point
of view, combines with indirect flow can be : T e
divided in : comimes with flow in L shape Fig. 2. Cereal combine JOHN DEER
Source: [5]
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CONCLUSIONS

In any farm, the machinery management is a
very importantpart of this business. Among
the machines used in farm, in this paper we
referred to tractors and harvesting machines,
because we considered them the most
. . _ representative for machinery park of a farm.
E'ggggggggkmg procesef cereal combine JOHN ) harvesting machines, especially the
Source: [5] combines, are soe of the most complex
machines used in modern agriculture, that is

In Fig. 4 is presented the most recent producwhy the increasing of their productivity is
of the American firm New Holland, the very important in farm  machinery
combine CX 880 de 375 CP, launched inmanagement. The paper presents some new
2002, provided with control systethrough aspects concerning these machines, taking in
satellite, with central commands to single consideration the latesedelopment at world
hand lever. level. These machines are designed by
In the latest years, the designing of thecomputer and the manufacture technology has
component parts of the cabin is realised orPeen changed very much, using robots in
computer, with the aid of special designingsome parts of the manufacture technological
programs (fig.5). The threshing processprocess.

simulation can also be made on computer. Adt is very clear that agriculture is of great
a result, these haggting machines are very importance ,not only to the people, but in the
performing. country as a whole. Steps and measures
should be taken to improve agriculture ways,
thus making it a powerful sector to trade for.
Special attention should be given to this sector
so that farmers use the latest technolégyy
agriculture that results in higher yield. Better
the agriculture, higher will be the growth of
the nation. [6]

Farms are characterised by a dual structure. In
our country, there are about three million
i small scale and sersubsistence oriented
farms m the one side and just about 13,000

Fig. 4. The cereal combine NEW HOLLAND

Seria farms cultivating 100 ha and more on the
CX . other. These large farms cultivate about one
Source: [5] half of the total utilised agricultural area.

Medium-sized farms cultivating 5 50 ha are
almost missing. This fragmentation of
agricultural producers prevents efficient
operation of smalkcale farms. In general,
these farms operate in isolation and lack
adequate access to financial services,
marketing channels, input supply and
extension services [8]. These differences
. between farmsre given, mostly, by the size
S 2 ' of machine park which the firm has. A large
Fig. 5. Désignir{g of the component parts of combinefarm can be considered so, only if it has a
with computer proper machine park, which is also well
Source: [5] managed. So, in order to have in our country a
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performing agriculture, we must give a bigger
attention of the farm machinery and of the
way it is used and managed.

The extent to which mechanization is possible
depends not so much on engineering
technology, as on the economics of applying
the machinery. Each year, however, the cost
of labour rises ah its availability decreases,
thus bringing ever closer the time when all
crops will be mechanized.
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Abstract

Under laboratory conditions, the effect of the amount of borate salt additive, norm and temperature of EPA on the
yield and quality of the product was studied. The effect of the ratibadphorite: borate salt on the degree of
decomposition of phosphorite, the effect of the norm and temperature of extraction phosphoric acid on the degree of
decomposition of the mixture of phosphorite: borate salt was also studied. On the basis of itterl aktearch

results, the optimal parameters of the technological process for the production of-Boudite superphosphate

using borate salts of the Inderskoe field are determined

Key wordsmineral fertilizers, mycorrhoeic elements, borate doubjegohosphate, borate ores,
phosphorites Karatau, extraction phosphoric acid

INTRODUCTION into account that the excess of trace elements
can lead to harmful consequences. Boric
Currently, the use of microfertilizers is an fertilizers are the most common and are
integral part of modern crop production among the first micro fertilizers produced on
technology and the key to obtaining a highan industrial scale. Boric fertilizers are the
yield of goodquality, due to their influence on most commonamong micro fertilizers. The
biochemical processeslong with this, some most concentrated boric fertilizers include
plants show an increased need for certaimoric acid HBOs and borax N#BsO; A
microelements, and microfertilizers provide a10H,0. Industrial wastes containing small
balanced set of trace elements for the needs @mounts of boron and some natural borates
different cultures [43]. can be used as fertilizers. Natural solutions,
Microelementsare part of compounds that such as brines of some salt lakes and oil
have important vital functions, in particular drilling waters, as well as waste from boron
enzymes, vitamins, hormones, pigments angre enrichment, can also be usedptoduce
other compounds. Microelements borate fertilizers. In addition, boron is
significantly affect biochemical contained in local fertilizers (ash, peat,
transformations and thus have an effect omanure), for example 1 kg of wood ash
many physiological functions irplant and contains 206700 mg of boron, 1 kg of dry
animal organisms. They affect carbohydratematter of manure and peagbout 20 md1-
metabolism, enhance the use of light in theg].
process of photosynthesis and accelerate thBorate superphosphate is obtairmdmixing
synthesis of proteins. Under the influence ofsuperphosphate with borgadalite fertilizer
individual ~ microelements, the useful or other watesoluble boron compounds. The
properties of plants are enhad¢ such as borate superphosphate contains -18%
drought resistance, frost resistance,assimilated FOs and 2% boron in terms of
acceleration of development and maturatiorH;BOs;. One of the promising boren
of seeds, resistance to diseases, etc. The lagontaining fertilizers is borate double
of trace elements leads to a disruption ofsuperphosphate. This is the most universal
metabolism, which in turn leads to diseases otoncentrated watesoluble fertilizer used
plants and animals. But,is necessary to take effectively on soejley and limed sod
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podzolic soils. Borate double superphosphate@hosphoric acidised for the experiments was
is usually obtained by treatment with produced at the Plant of mineral fertilizers of
phosphoric acid of datolite ore or a mixture offiKazp h o s p lbLB.tA e€damplete analysis of
datolite concentrate with phosphate flour, itKaratau phosphorites and WPA was
contains 3640% of assimilable #0s and 6  conducted in the central laboratorpf

8% of HBOs. According to the requirements fiKazphosphat@

of TU 60831580 Superphosphate double

granulated with trace elements should contailRESULTS AND DISCUSSIONS

B (water) 0.4 N 0005% and assimilable P
04 2[%. In the laboratory, the effect of the amount of
At present, borate double superphosphate iborate salt additive, the rate and temperature
used mainly for seed crops of leguminousof the EFC on the yield and quality of the
grasses (clover, alfalfa), for root roots, sugamproductwas studied. In laboratory studies the
beet, flax, fruit and berry and vegetable cropsratio of the mass part of phosphorite was
Usually, borate double superphosphate isised: the mass part of the borate salt (m.ch.ph:
applied to the soibefore sowing of crops, and m.ch.b). To determine the effect of the
is also used for extreertilizing the plants amount of the borate salt additive on the

(spraying and pollination) decomposition process of the "phosphorite:
borate salt" mixture, the EFK rate was 120%
MATERIALS AND METHODS from stoichiometry at a t
a reaction time of 1 hour and a drying
Laboratory studies were carried out in thetemperature of 105 1 0 AC. The resu

following way: in the extractive phosphoric laboratory studies are presented in Table 1
acid with a BOs content of 21,6% heateto
50_900C’ a mixture of Karatau phosphorescesTable 1. Effeg:t of the amom_mt of boraalt additive on
and borate salt, preliminarily mixed, € phosphorite decompositionfactor
depending on the component ratio was added. | ‘o emperre| % i B
The decomposition of a mixture of mch. bl
. . 100:30 80 38.2 32.89 1.80 86.1

phosphoresces and borate ore with extractio 10040 80 361 | 3121 | 236 86.4

. . . 100:50 80 34.5 27.65 2.90 80.1
phosphoric acid was carried out unde 100:60 80 7| a1 | su | 7e2
conditiors of an unabated pulp. Under theseSource:Our own experimental data, which were not
conditions, the borate ore is uniformly Préviously published.

distributed throughout the volume of the rg can he seen from Table 1, with an increase

reaction .m'Xt!”e and decomposes_ In the|n the amount of the borate salt addition, the
phosphoric acid pulp. Then, the resulting pulp content of the product increases.

> O
was dried at a temperature of 1051 0 A C Eé\ﬂlgerver at a i of "m.h.ph: m.ch.b.” =

60 minutes The obtained product was ;nq. g the content of,Bssv. in the product

analyzed for the content of total, Oligestibledecrez;mses, i.e. the degree of decomposition of
and free forms of #0s by standard methods . <norite  decreases. Perhaps in  these
in accordance with GOST 20853/8 and on conditions, the EFC norm is not sufficient,

the content of wateso_luble boron (B.) which is the object of further research. Under
Following raw materials were applied for the thee conditions, the optimal ratio of
laboratory reearch: Karatau phosphorites Of"m.ch.ph: m.ch.b.:' is 100" 40.

composition (mass %):2Bstotai- 25.0; CaOi
37.04; MgOi 2.4; FeOs i 1.18; AbOs 1 0.8;
insoluble residué 21.62; Fi 2.38; moisture

INES NI

The mixture of phosphorite and borate salt
was decomposed by extraction phosphoric
. X . acid. In the thermal polycondensation of
I 0.32 and weprocess phosphoric acid phosphates in the presence of boron

produced from these raw materials; itsCom
. . pounds, copolymers of phdspus and
compositon (mass %): s wa i 21.6; Ca0  1)5r0n of complex composition with-8-B

1 0.57; MgOT 1.49; FeOs 1 0.99; AbOs T y5n4g are formed. As a result, the degree of
0.86; Fi 1.74; SQ - 2.22. Weiprocess polymerization of the phosphate part is lower
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than in the absence of boron compounds. Thigehydration process tensifies, which allows
leads to an increase in the solubility of theto increase the content of® in the product,
product. In addition, hon compounds to lower the temperature of the process. The
accelerate the dehydration of phosphatesesulting heteropolymers with-©-B bonds
which leads to an increase in the content ofre hydrolytically unstable, which leads to an
total and assimilated :Ps. The absence of increase in the content of the wasaluble
sulfate ions in the process of obtainingform of P.Os. As a useful microelement,
calcium polyphosphate, which is a ballast inboron improves the quality of the product
the fertilizer, which alsdeads to an increase obtained. In addition, natural borates contain
in the total and assimilated.® in the magnesium, which is also a useful component
product. As a source of boron, we used boraten fertilizers, whose presence increases the
ores of the Inder deposit containing 11% ofnutritional properties of the fertilizer.

B-Os. The use of borate ores with this Using the optimal ratio of extraction acid and
percentage is optimal. Since the use of boratborate salt to decomposition of phosphate raw
ores with a BOs content of less than 5% leads materials allows to increase the degree of
to a decrease in the>® content of the decomposition of raw materials, intensify the
product due to an increase in the insolublgrocess of dehydration of phosphates in the
precipitate. The higher the concentration ofpresence of boron compound, neihate the
ore in BOs, the higher the concentration of stages of warehouse ripening and obtain a
the product by ¥Os. A decrease in the process conditioned product for a short time. The
temperature leads to a deterioration in theproduct contains useful components:
dehydration process, and an increase in thphosphorus, boron. The product is
reduction in the water soluble form of® in  characterized by good physical properties,
products. northygroscopic, no free acidity, boron in the
The process of dehydration of phosphates iproduct is in a watesoluble form and evenly
the presence of boron compounds intensifiesgistributed.

which makes it possible tdncrease the The amount of boron added is limited by the
nutritional properties of fertilizers by requirements of agrochemistry. Since excess
introducing beneficial properties of the boron content has a harmful effect on plants.
components: boron and magnesium, whileCalculation of the borate salt consumption
simultaneously increasing the content DR  was carried out takpg into account the ratio
Due to the fact that the amount of phosphoridB: P.Os in granular borate double
acid is taken slightly highte than the superphosphate 1: 100.

stoichiometric norm for the formation of A study of the influence of the EFC norm on
dihydrogen phosphates, the added borothe degree of decomposition of phosphorite
compounds lead to complete neutralization ofwas carried out at the temperature of EFC
free acidity, the products somewhat swell andB(°C, the ratio "m.h.ph: m.ch.b." is 100:,40
become lighter. the duration of the interaction is 60 minutes
Borates in phosphoric acid solutions easilyand the drying temperature is 2050°C. The
transform intoa soluble form. With further rate of EFC consumption was varied within
dehydration of the resulting suspension, thel10-130% of the stoichiometry. The results of
process of polycondensation of phosphatesaboratory studies are presented in Table 2.
and borates occurs with the formation ofFrom the data given in Tablei2can be seen
polymeric compounds of phosphorus andthat with the increase in the rate of
boron, the role of boron is reduced to thatconsumption of the ESP, the degree of
under these coittbns boron participates in decomposition of the "phosphorite: borate
reactions of joint polycondensation with salt" mixture increases, however, the content
phosphates, forming heteropolymer of P.Os spore. the same increases. At an acid
compounds containing -©-B bonds. Bohr rate above 120% of stoichiomgtthe degree
exerts an accelerating effect on the process aif decomposition of phosphorite does not
polycondensation, as a result of which theincrease significantly, but the content of free
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unreacted Fs increases. The optimal norm literature data it follows that an increase in

of EFC in this case is 120% of stoichiometry.temperature isindesirable, since the content

Under these conditions, a relatively highof the assimilated form of :Bs decreases.

degree of decompogiin of the "phosphorite: Reducing the temperature leads to a

borate salt" mixture is achieved. The productdeterioration of the process.

obtained under these conditions has goodBased on the results of the studies, it was

physical properties. determined that the optimum temperature of
extraction phosphoric acids i 9PC. Under

Table 2. In_fI_uence of the EFC rate of application on t_hethese conditions, the product of the

decomposition factor of the Karatau phOSphomecomposition was obtained,% (by massjop

mixture and the bate salt

E;ri:umption Decormpost tlaexiggramre Lscom, [ fsfee c[i):gc:fnepos% com. 361 ; 2‘1 5t assim. 332, BOs 2.36 (ln
e ] e | A C on36 terms of Bi 0.37), which fully meets the
1] 1o €0 105110 45 12 802 requirements for the quality of borate double
8 %0 TeTio 415 55 355 superphosphate.
Source:Our own experimental data, which were not
previously published. CONCLUSIONS

A study of the effect of temperature on the_l_hus under laboratory  conditions.  the
degree of decomposition of the "phosphorite:. f ' t th i fyh horite: b ¢
borate salt" mixture was carried out within the' ' JeNCc€ OF the ratio of pnosphorite: borate
temperatureange of ESP 700°C at a ratio salt_on _the degreeof decomposition  of

of "m.h.ph: m.ch.b." of 100:40 and an EFcPhosphorite, the effect of the rate and
rate of consumption of 120% of temperature of extraction phosphoric acid on

stoichiometry. From the literature data it is thheos %i?irt?bor?afte sc.jael(t:(r)nr?xaﬁfgl\?vgs S?L diet(rj]e
known that the degree of decomposition ofP1OSP : .

phosphorite  decreases  with increasingon the basis of the obtained research results,

temperature of the ESP,ighis explained by optimal parameters _ofthe technological
the nature of the change in solubility in the PrOCEss for obt_alnlng borate _double
system of Ca@P;0s-H0 [5-7]. superphosphate using porate salts of the Inder
A2 temperature of CRRARICTME 4cqrce . ol
decomposition of the "phosphorite: borateof borate salt" r?] ch hpmcphb" iée alpto
salt" mixture is somewhat higher, but theloo_ 40: (‘m.ch.ph: m.ch.b.) qu
temperature of the superphosphatessnas -EFk ’cons motion  rate - 120%  of
reduced due to the relatively low ratio of thestoichiometrl{ P 0

amount of heat released from the-tem erat rey’of EFCO0

decomposition reaction. In the drying process peratu . o - "
evaporation of moisture occurs and theThe product obtained under these conditions
content of phosphoric acid in the liquid phase . _ :
increases, i.e. the activity of hydyen ions of aisl(':nﬁ f3 :I))I'Z’rEthz.:gt?ua(mréerrianrgfeEt O'% 7r),the
the liquid phase increases, which leads to ax\’uam (;Jfgorate dsouble qruhos hafe
additional decomposition of the "phosphorite:q y perphosp '
borate salt" mixture. As a result of drying the
pulp obtained at different temperatures to theRE':ERENCES

same mql_sture Con:[Ient, the_ (.:Iegree 0h]Akhmetov, T.G., Porfiriev, R.T., Gaisin, L.G.,
decomposition of the"phosphorite: borate Akhmetova.  LT.. Karimov. Y. M. 2002

salt" mixture is practically the same. The chemical technology of inorganic substances: In
results of the studies showed that when they Book. 1. Moscow: Higher School, 688p.
temperature is raised above °8Q a  N@AkHnetov, T.G., Porfiriev, R.T., Gaisin, L.G.,
viscous and dense pulp is obtained. At an acidhkkhmetova, L.T., Karimov, Y. M., 2002,
temperature of AT, a more mobile pulp is Chemical technology of inorganic substances: In
obtained, which is easily transported to further2k. Book. 2.Moscow: Higher School, 533 p.
stages of the manufacturing process. From the
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Abstract

In Europe, in the last twthree decades, the sector of aenod forest products (NWFPs) received a special
attention, thanks to their muttie uses. The most famous and used NWFPs in Romania which are harvested from the
spontaneous flora are represented by the edible mushrooms and truffles, aromatic and medicinal plants, and forest
fruits. Across the country, there are districts with highepdial in harvesting these forest products, Prahova County
being one of them. According to current legislation, the county is divided into two municipalities, twelve towns and
ninety communes, including Bertea. The purpose of this research was to asspssetitial of harvesting and
marketing of the NWFPs in Bertea. A questionnaire with eleven questions was applied in the timeframe b&tween 20
of April and 28" of May 2018 and one hundred households were the subject of the survey. The main way of
procuring NWFPs is through harvesting by a family member, only a few people buying these products from local
markets. The marketing of the NWFPs in Bertea is almost none, most of the people using the NWFPs for familial
purposes and in small quantities. The mdjoyi o f the interviewed people donbd
NWFPs should be promoted or collaboration between local stakeholders should be established.

Key words Bertea, forest fruits, marketing, NWFPs, Prahova

INTRODUCTION cibariusFr.), being the most common species
[16].
In Europe, in thedst twoethree decades, the Regarding the game species, even if Romania
marketing and trade of nemood forest has a great potential in harvesting and
products (NWFPs), also known as Aamber  marketing of the game products, the yearly
forest products (NTFPs) [3] or green productsncome obtained by the forest districts from
[8], gain more interest [13]. these products is almost insignificant, being
In Romania, the most famous and usedess than 1% [6].
NWFPs which are harvested from theThanks to its great diversity regarding the
spontaneous flora are represented by théorest composition and the land forms,
edible mushrooms and truffles, aromatic andPrahova County has a gteaotential for
medicinal plants, and forest fruits [5]. businesses targeting NWFPs [AEcording to
According to a recent study, the mostthe National Forest AdministratiorRomsilva
appreciated forest fruits by the Romanianannual report, in 2017, Prahova Forestry
students are the raspberries, followed byDirectorate delivered 122.7 tons of forest
walnuts common hazels, wild strawberries fruits and 30.7 tons of medicinal plants [14].
and blueberries [9]. Forest fruits are valuableFrom an administtave perspective, the
especially for their several antioxidants andcounty is divided into two municipalities,
active properties that are beneficial to humartwelve towns and ninety communes, the
health [1], [4], [10]. names of thirty of them being related with the
Romania has also high interest in pickingcommon names of certain forest tree species
edible mushroos, honey fungusArmillaria  [15].
mellea(Vahl) P. Kumm}, penny bun Boletus Bertea is one of the ninety communes from
edulis Bull.), and chanterelle Gantharellus Prahova Coumt Its neighborsare Valea
Doftanei (NorthtWe st ) , At ef e Ht i (
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(South) and Brebu (Soulvest) localities, MATERIALS AND METHODS

respectively (Figure 1). It is a scattered

commune, which recorded in the last threeThe main instrument used for assessing the
decades a significant population decreasemportance of harvesting/picking and trade of
from 3,777 inhabitants (in 9B5) down to the NWFPs in Bertea consisted in a
3,490, in 2002, and 3,239, in 2011, questionnaire with 11 questions, as follows:
respectively [11], [12]. In the last twenty Q1. What are the main ways of procuring
years, a similar trend was also recorded in th&l\WFPs by your family?

case of the arable lands [2]. (a) A family member collects them from the
forest;
e S A AN (b) I buy them locally;
/3 ) t\/ (f ¢ i\ (c) Other method (please specify which).
Ny /4 S Q2. Which are the main types ofWFPs that
) j\ AV ?\ \ you harvest and/or buy?
\ x] \ \ Ve N L . . .
AL o LA Specify, please, also the main species for each
\;,L\j\;y; U Ted category, as follow:
;'M/& N E,/\W@j\ ;;l?bf;”}!,lf’; B 2 (a) Medicinal plants;
N b @\f\ f]ﬁ Y;}g T vf J{/ ;,{~ . (b) Forest fruits;
u\{%g{ 0 W (y{,f%’,w//l (c) Edible mushrooms;
Z,\j"”\‘””’@? ﬁiﬁ fj i "{E},V\ (d) Other categories (please specify which).
RN s A VPLW_}“P \ Q3What quantities of notimber forest
TAL P ST IR PR prodwcts do you (or your family) purchase
\f\ / s U \\W 4 -
IN by T and/or harvest every year?
“& /{jjwj/\;x N &S ;7 H}—f" Specify, please, the quantities for every
N IR A species/type of NWFPs/product.
\’J ¢ b - w . .
<int Il Q4.What is the price you pay per one
_ _ - kilogram/piece?
Fig. 1. Location of Bertea Commune Specify, please, prices and quantities for every
Source: .
https://commons.wikimedia.org/wiki/File:Bertea_jud_P species/type of WFPs/product.
rahova.png Q5.For what purpose do you harvest/purchase

nontimber forest products?
The forest fund within the administrative (&) Family consumption;
borders of Bertea accounts for 1,876 hectaregp) Income generation through sale;
out of which 1,232 hectares are statened, (c) Other purpose (please specify which).
being managed by | t ni ¢ For e sQ@6.f ypu Bayerchosen pptiom (b) to question
territorial unit of Prahova Forestry Directorate no. 5, in what form dgou sell the noftimber
[12]. Common beechHagus sylvaticd..) and  forest products?
silver birch Betula pendulaRoth.) are the Please specify the forms, under which you
most common hardwood species, accountingell, for every species/product, where
for 67% and 7% of the total forest areaapplicable:
managed by S| £ ni c F o r e s(a) Fresih imgediately after harvest;
respectively. The coniferous species argb) Processed/prepared (please specify in what
represented byNorway spruce[Picea abies form; e.g. frozen, processed as jsicgams,
(L.) H. Karst.; 17%] and silver firAbies alba etc.).
Mill.; 4%). The remaining 5% consist in other Q7.If you personally harvest NWFPs, which
hardwood species [12]. areas do you often visit?
The purpose of this research washighlight Q8.According to your experience, these
the importance of harvesting/picking andproducts should be strongly promoted in
marketing of the specific NWFPs in BerteaBertea? If so, could you motivate your answer
locality. by presenting an effective way of promotion?
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Q9.Do you frequently use these forestpeppermint, plantain and common Saint
products in your diet? If so, what do you John's woil

prefer (examples)? The harvested auntities ranged between 2
(a) Mushrooms; and 20 (on average 5.2) kilograms of edible
(b) Forest fruits; mushrooms, between 1 and 25 (on average
(c) Medicinal and aromatic herbs. 6.7) kilograms of forest fruits and around 1

Q10.Do you think there should be a shop withkilogram of medicinal plants per household
products specific to this segment in Bertea(Q3).

(Yes or No)? The average price per one kilogram (Q4) of
Q11Do you think it would be more edible mshrooms was 5 RON.¢.1.1 Euro),
appropriate to have collaboration between thavhile the price for one kilogram of the forest
main commercial entities already establishedruits was a little bit biggeri.e. 7 RON (1.5

in Bertea and the local people who areEuro).

harvesting certain NWFPs (Yes or N0)? All respondents, with the exception of one,
The questionnaire was applied in thedeclared that they are collecting the NWFPs
timeframe 20" of April 2018 and 28 of May  for familial uses (Q5). The onlperson who is
2018. The distribution of the chosen not doing this is selling the products fresh,
households took into account the main streetsmmediately after their harvesting at very low
within the locality (Figure 2). prices and in small quantities (Q6).

The most preferred places for harvesting /
collecting of NWFPs (Q7) across Bertea are
o marked in yellow in Figre 3.

: ‘ 61% of interviewees saic
that the NWFPs should be intensively
promoted in Bertea. According to the ones
who share the opposite opinidre(they think
that the NWFPs should be promoted),
collecting and storing places, and a stare
needed. Also, according to their opinion, these
products should be promoted during the local
festivals, especially some of the-pyoducts,
such as jams and juices (Q8).

Fig. 2. Distribution of the main streets in Brta
Source: Google Mapsitps://www.google.com/maps

RESULTS AND DISCUSSIONS

One hundred people (one per household :
participated in the survey and their answers Ticifol
are centralized in the followings.
As regards the way of procuring the NWFPs
(Q1), 85% of the respaients specified that
the harvest was made by a family member R
10% of the people said that they were buying
them from local people and 5% bought the Scirisoara
from the market.
The main categories of NWFPs that are
harvested/bought (Q2) consisted in Uiy g
mushrooms (espealy honey fungus, penny :
bun and Blancaccio), forest fruits ol s Paiove,
(blackberries, raspberries, and berries of seg Varful Benii

buckthorn, rosehip and Cornelian cherry) andrig. 3. Preferred harvesting/collecting places
medicinal plants (flowers of elder, Source: Google Mapsitps://www.google.com/maps

. 3 Scurtesti
Maciuca J
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Most of the people said that they areand Rural Developmerit Realities and Perspectives
consuming very often the NWFPs (Q9). ForfO]rCRhc;Tn"’k‘)r;ﬁéﬁ]O%O7-Bush ~ HammefiL. 1998
gxamp!e, the mushrooms are consume orttimber forest products, Forest Products Journal,
immediately after harvesting, forest fruits aresg(10): 1019.

consumed throughout the ye&mainly as [4]Cozma, A., Popescu, S., Rivis, A., Velciov, A,
jams and juices)’ while medicinal p|ants arePetcu, M., 2016, Physiechemical characterization of

problems environment, Ecologyand Environmental Protection,

. . . 1: 495502.
40% of the interviewees wish to have a[sjenescu, C.M., 2017, Which are the most important

market in Bertea, where they might find thesenonwood forest products n t he case of |
kinds of products (Q10). County? AgroLife Scientific Journal, 6(1): 9®3.

Seven Out of t ethink that s ?og%giggt%néo?]h%r?t%g pr%d%ms.t% thel_:ujr;nlovjrérI o:‘ tr|1—<|aa " A
collaboratlon bet_ween th,e ones who ar orestry units in Romania, Agriculture & Forestry,
harvesting/collecting certain NWFPs and thegz(s). 147153,

ones already involved in marketing activities[7[Enescu, C. M., Dinct, L., Cri H:

would be benefic for them (Q]_]_)_ important norwood forest products from Prahova
County, Revisthdh. Ptdurilor, 1:
[ 8] HegedTs, A., 2007, Utiliza

CONCLUSIONS nortwood forest products, University of West Hungary,

Faculty of Foresy.
In Bertea, the main way to procure NWFPsisf 9] Man, A., Januszewska, R.
to harvest them by faily members, with very Purchase and Consumption Motives by the Urban
few people buying these products from |Oca|Romar_1ians: an _Application of the Theory of Planned
markets, the most common products being th ehavior, Bulletin UASVM Horticulture, 67(2): 144

: : 49.
edible mushrooms, the forest fruits and thgigman, A, Funar, S., 2011, University Students

medicinal plants. Forest Fruits Preferences, Bulletin UASVM
The marketing of the NWFPs in Bertea isHorticulture, 68(2): 127130.

' s . natural environment of Teleajenului Subcarpathians,
NWFI_D_S for _famlllal purposes and in small " " ol e UniversittM i din Ora
quantities, without selling them. 80-88.
Mo s t of t he peopl e [@eard/tu, tchj nkindahatN. It he2o01c¢
marketing of the NWFPs should be promotedrai, Monografie, Monitorul Oficial R.A.

or collaboration between local stakeholderdl3lPettenella, D., Secco, L., Maso, D. 2007,
should be established NWFP&S Marketing: Lessons Learned and New

. ) ) Development Paths from Case Studies in Some
Although the q|Ver5|ty of th_eno_n't'mber European Countries, Smaitale Forestry, 6: 37390.
forest products in Bertea locality is high and[ 1 4] Regi a Na "Hii ROMSIWVA 2018t dur i |

the prices of these products are low, only eRaport privind modud e " ndeplinire a Pro

. . . . ttp://www.rosilva.roffiles/content/bucuresti/Raport_A
business targeting their marketing would be aCtivitate_CA_2017.pdeccessed November, 13, 2018.

success. [15]Simon, A., Arsene, G., Vechiu, E., Enescu, C.M.,

2018, Forest trees in Romanian toponymy, Current
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Abstract

Chemical, physical and biological characteristics of forest soils are very important for foresters especially for
assessing the capacity of forest sites for timber production. More namet foresters started to take into
consideration the relation between the forest soils, the tree layer composition and the silvicultural measures in
order to find the best combination from a sustainable development point of view. The aim of this stiodealeze

a description of the forest soils from Prahova County. The data for the timeframe2Q®3&rom the forest
management plans of the eight statened forest districts within Prahova Forestry Directorate were taken into
account. The most comméworest soils across Prahova County were the eutric cambisol, the dystric cambisol and
the luvisol. By taking into account the values of the pH and soil base saturation, two of the most relevant chemical
characteristics of forest soils, we can say thatftitest sites with eutric cambisols and luvisols provide the optimum
conditions for the development of beech and Norway spruce. In order to conserve or to increase the chemical
characteristics of the forest soils to an optimum level, future silvicultuealsores should be focused on promoting

the mixed stands, even if by doing this, the forests managers will have to face several challenges.

Key words dystric cambisol, eutric cambisol, forest soils, luvisol, Prahova

INTRODUCTION physical and chemical properties of the soils.
For example, in the case of pure Norway
Knowing that the biolgical, physical and spruce forest standsPicea abies(L.) H.
chemical properties of forest soils representKarst.], it was reported that the phyalic
for foresters one of the main way to assess thproperties of the soils were negative affected,
capacity of certain forest sites especially inespecially regarding the content of
terms of timber production [19]. Magnesium and Calcium [2].
Nowadays, more and more foresters, bothThe impact of forest stands planted on former
from research and pdaction fields, are agricultural soils is also notable. For example,
taking into consideration the impact of certainaccording to a research done lithuania,
silvicultural measures on the forest soils [10],Sweden and Denmarkyhere plantations with
including  their capacity for carbon smaltleaved lime Tilia cordata Mill.) and
sequestration [14], [15]. Norway spruce were established on arable
It is well known that the tree harvesting, lands, almost four decades later, the soils
especially the ones with high ertsity €.g. where linden was planted recorded higher
clear cuttings) is mainly affecting the activity values for base saturation and pH in
of several soil microorganisms by changescomparison with the stands planted with
that are occurring in plant cover, compactionNorway spruce [9].P. abieswas expanded
of the top layer of the soil or reduction of beyond its natural distribution across Europe
organic matter [16]. in the last century [20] and perhaps this is one
Moreover, by maintaining or changing of the main reasons for soil acidification in
different tree layer compositions, the foresteramost of the stands, several proofs being
have a direct impact on the biological, recorded [12].Soil characteristics are linked
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to soil fertility [2], determining also the Almost two thirds of the forests are managed
quality of the water in the soil [17]. by Prahova Forestry Directorate, the rest
The aim of this paper was to realize abeing managed by privatevned forest

description of the forest soils from Prahovadistricts, Ever Green and Ingleby having the

County. highest shares across the county [7].
The county has a good tourism potential
MATERIALS AND METHODS especially thanks to the soeswonomic

perspective [8] and the landscape across
Data and inbrmation regarding the soil types Prahova Valley [11], [13]. The forest
and their chemical characteristics werevegetation from Prahova Valley is mainly
collected from the forest management plangomposed by beech,hr fir (Abies alba
(FMPs) of the eight forest districts within Mill.) and Norway spruce [18], some of them
Prahova Forestry Directorate, namélyuga, being natural forests [3], that were recently

COmpi na, Mt neci u, P | includeih the NatPnahGataleégue ofSvirginn i ¢ ,

VL | and Yerbila[1]. and Cvas\irgin Forests of Romania.

Special attention was given to the soil pH, soill

base saturation, humus content, the totaRESULTS AND DISCUSSIONS

cation exchange capacity and nitrogen

content. The main chemical characteristicsThe soil samples taken into accodor this
were recorded separately on pedogenetigtudy were collected in the timeframe 1988
horizons. Some examples dforizons are 2012, a total of 550 soil profiles and 1.584
given in Fig. 1. pedogenetic horizons being analyzed.
Thirteen forest soils types were identified
across the forest lands managed by Prahova
Forestry Directorate.

Eutric canbisols and dystric cambisols were
the most common ones (50% and 17%,
respectively), followed by luvisols (14%),
rendzic leptosols (6%), phaeozems (3%),
preluvisols (3%) and others (Fig. 2).

Preluvisol
3%

Phaeozem

3%

Rendzic leptosol
6%

Fig. 1. Examples of soil profiles
Source: Soils of Romania [22]

Prahova County covers an area of almost 29
of the tOt_aI area of the country [4], haVing all Fig. 2. The main forest soils types from Prahova
three main landform types and a high degreeounty

of torrentiality in the mountainous regions, Source centralized data from the FMPs [1]

especially on Prahova Valley [5].

The total forest area from Prahova CountyVery low represented were the phaeozem,
accounts for about 146.600 hectares, beingreluvisol, entic podzol, chernozem, luvisol,
composed, in majority (76%), of hardwood gleysol, solonchak, solonetz and vertisol types
species, mainly beechHggus sylvatical.).  (in total, 7% of the forest soils).
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As regards the top three, the results are simila(El horizon) i mesobasic (Ao and Bt

with the situation reported at national level horizons) soils.

[6], according to which dystric cambisol is All these values recorded for all of the three

placed on the first place in terms of occupiedforest soil types are optimal for thedad and

area (35%), luvisol on the second positionNorway spruce, pure or mixed stands [21].

(22%) and eutric cambisol on the third (13%). The average humus content (H; %) and the

The values of the soil pH, hich was total cationic exchange capacity (T; me/100 g

differentially calculated on pedogenetic soil) for the main three soil types from

horizons for the three most common soilPrahova County are given in Table 2.

types, are presented in the followings.

In the case of the most common forest soil,Table 2. Average humus content and totationic

the average pH value in Ao horizon was 5.36EXchange capacity for the main forest soils from
: - . Prahova County

and 5.90 in Bv horizon, respectively. o

Similar values were recorded also for thel Soiltype H/T orizon

luvisols. The average pH value in Ao horizon 46 =l El =L

was 5.32, while in Bt horizon the value was| Eutric H 644 2.84 - i

5.42, and slightly smaller in El horizong, | cambisols T 2779 2232 - -
5.06), respectively. Dystic H 6.07 252 - -
Dystric cambisols had an average pH value of cambisols T 2758 22.01 - -
4.58 in Ao horizon and of 4.68 in Bv horizon, L ivisole H 694 - 5538 216
being a strongly acid soil. T 295 ss5aG0063

By taking into account the_average values .OSource: centralized data from the FMPs [1]
the pH recorded for the main three forest soils

types and corroborating them with the dataBased on the values recorded for humus

from specialized manuals as regards thegnsant in the first horizon.€. Ao), all three
optimum range bth? site_characteristics for soil types are classified as being intensely
certain forests species [21], we can say thaf  iferous soils.

the beech and Norway spruce pure or leeGﬁ'he nitrogen content, which was calculated

stands have optimal condition in forest sites,y for the first pedogenetic horizon, is given
with eutric cambisol and luvisols and in Table 3

suboptimal condition is sites with dystric

cambisols. Table 3. Average nitrogen content of the main forest
The average values of the soil base saturatiospils from Prahova County
(V%) for the main three forest soil types from , N content
. . Soil type

Prahova County are given in Table 1. Ao

b | ¢ soil b . . Eutric cambisols 0.309
Table 1. Average values of soi a.lse saturation (V%) Dystric cambisols 0.336

Soil tyoe Horizon (V%) L uvisol 0.262
yp Ao By Bt El uvisols )

. . S : tralizedada fi the FMPs [1
Eutric cambisols 66.66 74.75 - - ource. centralize rom the sil

Dystric (.:ambisols 45.12 43.49 - - The highest quantity of nitrogen was found
Luvisols 61.97 - 64.39 46.28] for the dystric cambisols, followed by eutric
Source: centralized data from the FMPs [1] cambisols and luvisols.

Based on these values, eutric cambisols ar& ONCLUSIONS
classified as mesobasic soils, while the dystric

cambisols are oligomesobasic soils. The most common forest soils across Prahova

In the case ofthe |UViSO|S, the diffel’ences' County were the eutric Cambiso|s’ dystric
between the values recorded for the maingmbisols and luvigs.

horizons were bigger, being oligomesobasicas regards the values recorded for soil pH for
the main three forest soils types, the dystric
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cambisols are classified as acid soils, whileplantations on former agricultural land, Forest Ecology
the eutric cambisols and luvisols areand Management, 195: 384

: . . [ 10] H&rdt 1l e, w. , von Ohei mb,
moderately acid soils. By corroborating theThe effects of fjht and soil conditions on the species

pH Va'_Ues with the ones of ghsoil base_ richness of the ground vegetation of deciduous forests
saturation, we conclude that the forests sitesh northern Germany (Schleswigplstein), Forest

with eutric cambisols and luvisols present theEcology and Management, 182§), 327338. _
optimal condition for the development of the [11lHon"HuH, ~A. C.., 2015, Analysi
two most common tree species across Praho ientific Papers Series Management, Economic
County, namely the common beech andengineering in Agriculture and Rural Development,
Norway spruce. 15(3): 159166.

Based onhe abovementioned aspects, in our [12]Hornung, M., 1985, Acidification of soilby trees

opinion, in order to conserve or to increase thénd forests, Soil Use and Management, 1(1)224

- - . 13]lacob, C.C., 2018, The importance of local
chemical characteristics of the forest soils tOEjeveIopment through the expansion of agrotourism in

an optimum level, future silvicultural pranova County, Scientific Papers Series Management,
measures should be focused on promoting thEconomic Engineering in Agriculture and Rura
mixed stands to the detriment of the Nagw Development, 18(3): 17178.

spruce pure stands, even if by doing this, thé14]JandI, R., Lindner, M., Vesterdal, L., Bauwens, B.,

. aritz, R., Hagedorn, F., Johnson, D.W., Minkkinen,
forests managers will have to face severaE” Byrne. K.A. 2007. How strongly can forest

challenges. management influence soil carbon sequestration?
Geoderma, 137¢3): 253-268.
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Abstract

Biogas production from animal manure offers many environmental, agricultural, energy security, and social
economic benefits. The grdwof biogas from animal manure in Lithuania is limited. Currently, there are only 10
biogas plants in operation that have been installed on lagEe pig farms. This study aimed to evaluate
development opportunities for biogas production from animaluream Lithuania. In order to achieve this aim, the

total amount of animal manure generated in the country over the last year was estimated and the views and opinions
on biogas production from animal manure of Lithuanian lasgale livestock farmers andcepresentatives of
agricultural holdings were investigated by conducting a survey. The total amount of animal manure in Lithuania
was estimated to be 11.4 million tonnes in 2017. The results of the survey revealed that the level of awareness of
biogas techalogy and economy, and support schemes for biogas among the potential biogas plant operators was
low. The possibility to produce the own energy and complaints by local residents about animal manure management
were identified as the main motives for instejl biogas system on farms. The belief that investment is needed to
solve some other problems on farms was found as the major obstacle for installing biogas system on farms.

Key words animal manure, biogas production, largeale livestock farms, biogasant, Lithuania

INTRODUCTION -production of renewable energy;

-redudion of greenhouse gas emissions by
The expansion of biogas production fromsubstituting fossil fuel energy use and by
animal manure is affected by environmentalcapturing methane gas from animal manure;
goals, renewable energy, and bioeconomyimprovement of animal manure management
i ssues expressed i n  arld hugritioralwptakepetfidiemcy; Uni on 6 s
(EU) strategic documents [5; 6; 7; 8]. Apart-considerable reduction of odours;
from the fact that, in the EU, primary energy -inactivation of pathoges;
production from biogas has increased-lesser air and water pollution;
significantly in the last decade (from 4,461 -additional income for farmers;
ktoe in 2006 to 16,600 ktoe in 2016) [9], -money savings for farmers;
animal manure provides only a small share ofnew job opportunities in rural areas when
biogas production (7% in 2014) [14]. It is building and operating biogas plants;
generally acknowledged that the largest -improvement of rural economies.
potential for biogas growth is in making more Different stakeholders (e.g. agricultural

use of animal manure [14]. In the EU, theconpanies, farmers, energy
potential of biogas production from animal generators/providers, policy makers, scientific
manure is considerable [4; 12; 13; 19]. researchers, environmental activists,

Biogas production from animal manure isregulators, local residents) have different
recognized as d&ng a concept of attitude on agricultural, environmental,
multifunctional character that is able to offer aeconomic, and social benefits of biogas,
wide range of benefits for the agricultural andwhich in turn influece their decisiomaking
energy sectors, environment, and society [2]processes [18]. Despite the broad consensus
These benefits include the following [10; 12; among stakeholders on the need to develop
16; 17]: biogas production from animal manure on
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farms, the implementation of biogas projectsfrom animal manure provides a possibility to
falls mostly on farmers and agricultural manage wste problems, while offering many
companies. In rece years, several studies other benefits.

have been conducted in different countriesThe biogas production from animal manure in
aimed to identify motivational factors and Lithuania has started only recently, and thus,
barriers which under the develbpmentna this Productgoa s dnnits
and for not adopting biogas technology oninitial stage. According to the data from the
farms [3; 11; 18; 21; 22]. Lithuanian website for eanewable energy
The outcomes of the survey ahutted in  sources, currently, of the 40 biogas plants
Austria revealed that the main motives leadingoperating in Lithuania, only 10 have been
farmers to invest in biogas plants on theirinstalled on livestock farms (more specifically
farms were: improvement of manure;on largescale pig farms) and use animal
possibility to produce the own energy; andmanure (pig manure) as a feedstock for biogas
diversification of farm income [22]. The production. The tatl installed capacity of
results of the survey which was ded out in  these plants amounts to 9.4 MWL5]. Since
Austria, Bulgaria, Germany, Denmark, Spainthere has been limited adoption of biogas
and Poland indicated that the majortechnology on farms, therefore it is of
hindrances for organic farmers to introduceparticular interest to evaluate development
sustainable organic biogas productionopportunities for biogas production from
included financial constraints and little animal manure in thuania.

knowledge about best practice examples [3]

The findings of the survey performed in MATERIALS AND METHODS

England showed that the benefits from

installing biogas technology on farms in termsThis study consists of two parts. The first part
of importance were seen by all interviewedof the study aimed to estimate the total
farmers as improving farm profit and reduceamount of animal manure (liquid and solid)
pollution/contamination risk, whereas the generated in Lithuania over the last year and
most important potential obstacles putto define the counties with the highest
forward by farmers were establishment costgoneentration of animal manure production,
seem too high and the returns seem too lowhereas the second part aimed to investigate
[21]. The results of the survey conducted inthe views and opinions on biogas production
Czech Republic uncovered that the mainfrom animal manure of Lithuanian largeale
motivational factors for adopting some livestock farmers and representatives of
renewate  energy (including biogas) agricultural holdings.

enterprises as reported by farmers wereThe equation in eshating the total amount of
diversification of agricultural activities and animal manure (liquid and solid) generated in
stabilization of farm income; landscapethe country for a given year was used as
management; legislative and financial follows:

support. Constant changes in the legislation,

unclear and coplex legislation, and M = Zp((MCres) X Np + MCrin % Np) X 12 % 0.7);
unprofitable production of renewable energy

had been reported as the main barriers fomn this equation:

adopting some renewable energy enterprisel! i total amount of animal manure (liquid
[11]. and solid) generated in the country for a given
The livestock sector historically and year, bnnes;

traditionally has been, and remains, one of théMCrs) T extraction coefficient of solid
most importat agricultural activities in manure for animal type T, Thead" month?;
Lithuania. Livestock production generatesMCrq) T extraction coefficient of liquid
animal manure which is considered as armanure for animal type T, thead" month®;
organic fertilizer but often treated as anNr T animal population of animal type T
inevitable waste. Therefore, biogas production(number of heads);
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T1 animal type;

127 months yeat;

0.77 conversion coefficient of Ato tonnes.

The total amount of animal manure was
calculated as the sum of liquid and solidRESULTS AND DISCUSSIONS

manure generated by all animal types. The

extraction coefficiats of solid and liquid Animal manure production for Lithuania

manure for different animal types were takenin 2017,the total amount of animal manure in
from t he 0Advanced Lithaanianiwasy estimatéde ® bea 16223
recommendati onsd and thoubaed @ o 1i@B56 tipouspnd | tenhes. o n
(number of heads) was obtained fromCattle manure accounted for the highest share
Statistics Lithuania [1; 20]. of the total amount of animal manure

In order to investigate the views andmpins generated in the country (76%). The

on biogas production from animal manure ofremaining manure was fmo poultry (12%),
Lithuanian largescale livestock farmers and pigs (8%), and sheep, goats and horses, taken
representatives of agricultural holdings, thetogether (4%). In terms of geographical
survey method was employed. The surveydistribution, the county that generated the
was addressed to the largeale livestock mo s t ani mal manur e
farmers and representatives of iagitural thousand m or 1,471 thousand tonnes),
holdings having a herd size of about 500 offollowed by Kaunas (2,069 thoasd n? or
more head of cattle and of 1,000 ormorehead , 448 t housand tonnes),
of pigs. The information was obtained by thousand rfior 1380 thousand tonnes) (Table
means of a standardised questionnaire which).

was sent to 95 respondents identified as the

potential biogas plant opstors. The survey Table 1. Total amount of animal manure generated in
took place in February 2018. A total of 25 Lighuania in 2017 by county and animal type, thousand
largescale livestock farmers and

Descriptive statistics of frequency, mean and
standard deviation were applied to examine
the data from the survey.

wa s

i . - ; Total amount of animal manure genechite
representatives of agricultural holdings filled Lithuania, thousand fn
the questionnaire: 19 of respondents had |a°"™Y _ %22?5
herd size of more than 500 head of cattle, 3 of Catle | Pigs | Poultry | g~ | Totl
; ; horses
which reared cattle ral other animals (1 | s & 15 ) e 7
respondent reared cattle and more than 1,00®@aunas 1542 | 175 267 85 | 2,069
head of pigs, 1 respondent reared cattle apdk! ai pa] 1444 | 99 96 4l | 1679
. Mari j a| 1324 105 47 38 1,514
less than 1,000 head of pigs, and 1 respond Maneval 1442 | 201 175 46 | 1884
reared cattle and poultry), 2 respondents had i aul i| 1,648 | 268 117 67 | 2101
herd size of less than 500 head of cattle and{4-22 29 L7% | 115 | 29 | 33 | 1972
) Tel gi a|] 1,216 50 300 43 1,608
regpondents had a herd size of more thanutena 756 87 89 122 | 1,054
1.000 head of pIgS Vilnius 561 86 813 113 1,573
! . S . Total,
The questionnaire included questions ON:thousand | 12,360 | 1224 | 1977 | 663 | 16,223
connection with activities related to bioga g‘;are oo
. . , 70
production from animal manure; level of| totalin 76 8 12 4 100
awareness of biogas technology and econompithuania

C - “Note: 1 ni= 0.7 tonne.
and support schemes for bagg intention to Soura: Own calculations

produce biogas from animal manure on farms
n tf;l‘? fu;_ure; motives an? obstacles forThe largest amounts of animal manure were
installing blogas system on farmayareness generated in the counties where lasgale

of the interest of local rural communities in livestock farms prevailed. In 2017, there were
the construction of biogas plantSata were 93 cattle farms with 500 or more head of

.‘T’llﬁo collected oneperal fafrn;] cnaracteristics cattle and 53 pig farms with 1,000 or more
I herd size and structure of the herd. head of pigs (Tdb 2).
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Table 2. Largescale cattle and pig farms, and biogas plants in Lithuania in 2017 by county

Cattle farms with 500 or more head of cattle Pig farms with 1000 or more head of pigs

Average Average Number of

County Number of Numberof number of Number of l\_lumber of number of a_lgncultural

farms cattle (heads) cattle (heads) farms pigs (heads) pigs (heads) biogas plants
Alytus 1 585 585 1 1,014 1,014 i
Kaunas 15 19,622 1,308 11 84,585 7,690 T
Kl ai pad 4 2,776 694 4 38,076 9,519 i
Marijam 17 22011 1,295 4 35,486 8,872 1
Panevag 20 23,767 1,188 6 100,812 16,802 2
Gi aul i a 26 30,663 1,179 12 131,649 10,971 4
Tauraga 5 3,457 691 3 37,527 12,509 T
Tel gi ai 1 901 901 3 21,132 7,044 i
Utena 2 1,672 836 6 44,337 7,390 2
Vilnius 2 1,869 935 3 34,232 11,411 1
Lithuania 93 107,323 1,154 53 528,850 9,978 10

Source: Own calculations

In 2017, the average number of cattle onproblems related to animal manure
largescale cattle farms was 1,154 and themanagement, it is appropriate to construct
average number of pigs on largeale pig biogas plants o these farms in particular. At

farms was 9,978. Largscale cattle fams in  present, there are 136 largeale livestock

Kaunas Mari jampol a, P a riaems @ d.ithsaniaa whetre IBdgas syistenss iare
counties were bigger than the average largefeasible.

scale cattle farm for the country. The biggest

larges c al e pi g far ms wTebte 8. Total @mourPe of anengl &ajuye syenerated
Tauraga, Vilnius and fro”d"i‘rgésﬁ"'F Gatye |a”°I R doiingy 1 Liithgagia in - T ¢
counties with the highest numbers of large 207 by county. thaand

Total amount of
scale livestock farms (mainly the northern and Average amount of | animal manure
: . ; e manure generated generated from
central pa.rts of Lithuania) were identified as per animal per year, largescale livestock
the potential areas where biogas plants could m° farms in Lithuania,
be built. h 2017, approximately 1913 | . th°”5a”d§i‘g
thousandm?® or 1,339 thousand tonnesf catte | farms
. with
cattle manure was generated frongkascale Catlle Pig v(\)nrtf;n i?g 1000 or
cattle farmswhich accounted for 15% of the hoad of | more
total amount of cattle manure generated ir cattle h%‘?‘;s"f
Lithuania, and approximately 97thousand [ Alywus 1801 | 209 11 2
3 i ~ Kaunas 17.59 181 345 153
m® or 680 thousand tonnes Qf pig manure was Zres, Ay Ty o =
generated from largscale pig farms, which varij amp| 1812 195 399 69
accounted for 79% of the tétamount of pig [Panevagys 1820 | 1386 433 187
d i Lith . th total Gi aul i ai 17.49 1.82 536 240
manure generated in Lithuania (the total+4iraga 1820 | 187 3 =0
amount of animal manure generated from Tel gi ai 1760 | 177 16 37
; H Utena 17.65 1.87 30 83
Iar_gescale livestock farms was estimated Vilnius 779 176 = o
using an average amount of manure generatétotal, thousand ] : 1913 972
per animal per year and the total number of™ :

animals on largscale livestok farms) (Table ~>°urceOwn calculations.

3).
Of all largescale livestock farms, only 10 pig
farms have adopted biogas technology (Table
2). These biogas plants utilize only a very
small share of the total amount of animal
manure generated in Lithuania. No any blogas
project hasbeen developed on largeale
gattle farms. Given the fa(_:ts _t_hat largeale Of the total amount of animal manure, only
livestock farms produce significant amounts

5.3 million tonnes could be collected.
of animal manure and face the most serious

The results of the research conducted by the

Eur opean Commi ssioné6s Joi
revealed that the total amount of animal

manure in Lithuania was estimated to be

about 10.7 million tonnes fresh matter per

year (data on animal pafation represented

the average values for the period 202313).
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Between 157 and 212 biogas plants, with ashe/he is hesitant about installing biogas
total installed capacity between 29.1 MW system on the farm.

and 35.2 MW, and an werage capacity Respondents were asked if they are being
between 137 kWe and 224 kWe, could beaware of biogas production from animal

built in Lithuania in the two scenarios manure,using a 5point rating scale (1 6 No t

analysed: variable collection area and aa't al | ToOvExrtaée meblywaawar e
constant (10 km) collection radius, found that the level of awareness of biogas
respectively [19]. technology and economy, and support
Survey results schemes for biogas was low. 60% of

Lithuanian largescale livestock farmers and i nt er vi ewees (those who
repregntatives of agricultural holdings the scale) indicated neswareness of suppo
identified as the potential biogas plantschemes for biogas, with mean score 2.2 (SD
operators were interviewedFirst of all, = 1.0). An equal percentage of survey
respondents were asked about theiparticipants, 48% each, stated being not at all
connection with activities related to biogasaware or slightly aware of biogas technology
production from animal manure. Some typesand economy (Table 5).

of this connectin were distinguished. The

majority of interviewees (44%) stated thatTabl e 5. Respondentsd awaren
they are considering whether it is worthwhile from animal manure

h . . . Results, %
to invest in installing biogas system on their
- .. 4 w
farms. Almost one fifth of survey participants areq of o £ 4 =
. c 2 c e < 3 8
(19%) pointed out that they are alreadyawareness g go g2 =
. . f o
plannng to construct biogas plants on their z 33 3
farms. However, slightly more than ONe~Fechnoogy 5% 10% 5% 25 1o
quarter of respondents (26%) claimed th@Economy 16% 36% 48% | 26 | 12
they are not, in principle, interested in fcuhpgn‘;gs 8% 32% 60% | 22 | 1.0
installing biogas system on their farms (Table, this table:
4). lAwarenessi cat egories GEXdt ramdl vy
O0Moderately awared were mer g
Table 4. Respondent isites C§§Q{nﬁvg1@t@wg@ne?;$@,1pgqraycté'Somewhat
related to biogas production from animal manure Norn-awareness cat egori es ONot at
Stat A Answers 6Slightly awareb6 were merged,;
atements Number | % SDi Standard Deviation.
Respondent is considering whether it is Source:Own calculation from Field survey.
worthwhile to invest in installing biogas 12 44%
system ) )
Resp"ondebnt is not, in prinfciple, interested 26% Respondents werasked if they are going to
installing biogas systemn farm : -
Respondent is planning to construct a - o construct biogas plants on their farms over the
biogas plant _ next 10 years, using aoint rating scale (1
g:)rgas plant is already operating on the 1 4% 6Definitel y not ’ @ i n g
Respondent supplies animal manure to a 0 0% 6Definitely g 9.1 29% oft o c
biogas plant FAT
Othar 5 % survey participants noted _that they are
Source:Own calculation from Field survey. definitely or most probably going to construct

biogas plants, and 46% of interviewees

In this question an 6 Ot hcategory was reported that they are definitely or most
included and this allowed interviewees topProbably not going to construct biogas plants.
indicate issues that had not been included ifhe mean score of this item was 2.7 (SD =
the list. One survey participant reported thatl.3) (Table 6).

the economic evaluation carried out 5 yeardRespondents were asked if thep aware of
ago confirmed that the construction of athe interest of local rural communities in the
biogas plat on the farm would be not cost construction of biogas plants. The majority of

effective. Another respondent noted thatinterviewees (68%) reported that they have no
information regarding this interest, and one
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fifth of survey participants (20%) stated thatinterviewees expressed the  strongest

local ruralcommunities are interested in the agreement with the item suggesting that

construction of biogas plants (Table 7). investment is needed to solve some other
problems on their farms. The mean score of

Table 6. Respondentsd i nthis itdmisovas 4.2 (SP a=n(k:9),rwith t76% ofo g a s

plants on their farms over the next 10 years survey participants (t ho:
Results, % Mean sD . ~ . .
Intentiont Neutraf No intentiorf 050 on t he scal e) indica
29% 25% 46% 27 13 obstacl es such as O0Low
In this table: | , . ,eedricityd, o6Concerns of
Intentioni c at egories oO6Definite aggmfng to croinstrruct m a
and 6Most probably going at ons_EPth we %_Merﬁ@c{;,
Neutrali c at egory 6Neutralo: financial capaC|.tyo_, OUAn
3No intenton i categories o6Defiammdellyackoiad s@ecialistsod

constructdé and O6Most pr o@fabslupporgoiamjg unattractivie u cguﬁpomer e
g()e;?cegOWncalculation from Field surve conditionso also receivec
' Y- with mean scores ranging from 3.6 to 3.9, and

Table 7. Respondent sé a waalg@‘ﬁ”aeé“s peSCqugﬁ% rapgmgefrrogls512%otq l oc

rural communities in the construction of biogas plants 68% (Table 8).

Statements Respondents Of the statements relating to motives for
Number | 3% installing biogas system on farms, the items

No information 17 68% Ins g g Y y

Yes, local rural community is intereste 5 20% generating the strongest agreement were

No, local rural community is not interesteq 3 12% OPossibilie ﬁhe bvn enengyo duc

Source:Own calculation from Field survey. (el ectricity and heat) 6

local residents about animal manure
management (odour reduct

system on farms and then asked to assess t gores of these items were 3.8 (SD = 0.9) and

0 (SD = 0.9), respectively, with an equal
level of agreementotvards each statement, PR il o
using a Spoint rating scale (I 6 T ot a?)et‘centage of survey particia, 72% each

di sapi@Bdt al ).y agreed ose who chose 0640 or
Of the statements relating to obstacles formdlcatlmgJ agreement,

installing  biogas system on farms,

Respondents were provided with the list of
motives and obstacles for installing biogas

Table 8. Obstacles for installing biogas system on farms

Results, %
Obstacles Agreement Neutraf Disagreemerit Mean SD
Competing investment priorities 76 20 4 4.1 0.9
Low purchase price for electricity 72 24 4 4.0 0.9
Concerns of drawing attention away from primary farm 68 16 16 38 11
activity ) )
Lack of financial capacity 68 20 12 3.9 1.0
Unfamiliar technology and lack of specialists 64 24 12 3.7 0.9
Insufficient kevel of support and unattractive support 52 40 8 3.6 10
conditions ) )
Low familiarity with the opportunity to construct a biogas a4 48 8 31 12
plant ) )
Uncertainty about maintaining the same number of anim 36 32 32 3.0 1.3
High price of animal manure 24 40 36 3.0 1.0
Hostility of local residents to biogas plants 24 48 28 3.0 1.0
Insufficient amount of animal manure and other agriculty 20 2 36 26 10
residues ) )
Limited possibilities to obtain a loan 16 40 44 2.7 1.1
Non-compliance to eligibility ateria for support 12 52 36 2.6 1.1
Lack of consultations 4 40 56 2.6 0.8
Problems related to the construction site selection 4 24 72 2.2 0.9
In this and following table:
TAgreemeni cat egories O6Totally agreedéd and G6Agreed6 were merg
“Neutrali catg or y O Nei t her agree nor disagreebd;
SDisagreemeritc at egori es o6Totally disagree6 and O0Di sagreed we.

Source: Own calculation from Field survey.
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Table 9. Motives for installing biogas system on farms

Results, %

Motives Agreement Neutraf Disagreemerit Mean Sb
Possibility to produce the own energy (electricity and he. 72 24 4 3.8 0.9
Complaints by local reS|den_ts about animal manure 72 20 8 4.0 0.9
management (odour reduction)

Higher tariffs for produced energy 68 24 8 3.9 1.0
Increased spport for investment 64 20 16 3.6 1.1
Possibility to get electricity quota 53 35 12 3.5 1.2
Detailed information regarding the construction of a biog

plant and the possibilities of consulting farmers who hav 52 44 4 38 0.9
already adopted biogas technology

Source: Own calculation from Field survey.

Ot her motives such @ale livestetk faime were mainlyildcdtes in f o r
produced ener gyo andthenorhern ama scentlal manspop bithuaniaf o r
investment 6 al so recdiGieadlstar gngPamedvwddsyesme n &
with mean scores ranging from 3.6 to 4.0, andand these parts were identified as the potential
agreement percentagenging from 64% to areas where biogas ptarcould be built.

72% (Table 9). Of all largescale livestock farms, only 10 pig
These results supported some previous studidarms had adopted biogas technology.
conducted in other countries suggesting thatAlthough cattle manure accounted for the

as regards installing biogas system on farmsnajority of the total amount of animal manure

the major obstacles were associated withn Lithuania, no any biogas project had been
financial issues [3; 21], whereas the maindeveloped on largscale cattle farms. In that
motive was related to the production of ownregard, particular efforts should be made in
energy [22]. order to encourage largeeale livestock farms

In order to promote the development of biogado invest in biogas plants.

production from animal manure in Lithuania, The results of the survey revealed that the
significant efforts should be made to level of awareness of biogas technology and
strengthen the incentives and weaken theconomy, and supporschemes for biogas
barriers.Particular attentio must be given to among the potential biogas plant operators
raising awareness of the benefits of biogasvas low. The possibility to produce the own
production from animal manure amongenergy (electricity and heat) and complaints
potential biogas plant operators and settindy local residents about animal manure

out longterm and stable support policies for management (odour reduction) were identified

biogas. as the main motivesof installing biogas
system on farms. The belief that investment is
CONCLUSIONS needed to solve some other problems on farms

was found as the major obstacle for installing
In  order to evaluate development biogas system on farms.
opportunites for biogas production from The results of this study are important for
animal manure in Lithuania, in this study, theLithuanian farmers and agultural holdings
total amount of animal manure generated inn raising awareness of the benefits of biogas
the country over the past year was estimateg@roduction from animal manure and
and the views and opinions on biogasstimulating interest in adopting biogas
production from animal manure of Lithuanian technology on farms.
largescak farmers and representatives ofAlso, the results of this study provide useful
agricultural holdings were investigated by information for policy makers in establishing
conducting a survey. the policy framework and introducing support
The total amount of animal manure in schemes that would promote the development
Lithuania was estimated to be 11.4 million of biogas production from animal manure in
tonnes in 2017. The counties that generatedithuania.
the most ani maliKaanasur e were Giaul i a
and Tauraga. The h4 ghest numbers of | ar ge
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Abstract

The major aim of this study was to compare the gross and net profit of culture, cross andrestt/elairy cattle
farms i n Gevack irke, Jurkey. The requifed data belofmyedotosr 2009 production period and was
collected from 44 farms by means of questionnaires interviewing the managers directly. Stratified random sampling
method was used in determining the sample size. The number opepviarm, daily milk yield per cow and
lactation period were 3.15 head, 11.54 kg and 210 days for ctihred farms; 4.0 head, 6.43 kg, and 210 days for
crossbreed farms and 3.06 head, 4.21 kg and 215 days for Aateéed farms, respectively. Daily teéntake per

cow was 13.47 (9.88 kg roughage and 3.59 kg concentrated feeds) for -twade farms, 11.00 kg (9.66 kg
roughage and 1.134 concentrated feeds) for closged farms and 11.19 kg (9.29 kg roughage and 1.9
concentrated feeds), for natibeeal farms, respectively. Feed costs consisted of 90.34, 89.11 and 84.59 % of total
variable costs for culture, cross and natlveeed farms, respectively. The cost of one kg milk was $0.49, $0.76 and
$ 1.11 for culture, cross and natieeed farms, respeotely. Gross profit per farm and per cow were $2,665 and
$846 for culturebreed farms, $1,220 and $305 for crdsged farms; $55 and $17.8 for natibeced farms,
respectively.Economical profitability rate of culturbreed farms in terms of gross profieke nearly two times
higher with 19.27% compared to that of 10.01 % for cimssed farms. The economical profitability rate for native

breed farms was only at 0.53% levélsr oducti on el asticity of inputs (Ebi)
to scale. In case of duplicating the inputs used, milk quantity is expected to increase by 1.66 times.

Key wordsdairy cattle farms, Gross Profit, Turkey

INTRODUCTION Turkey [33]. This means that yearly average
annual increase was 496.6 thousand tons. On
Dairy cattle farms need sufficient and the other hand, milk output per cow during a
continuous profit to sustain their activities. In lactation period at the same period rose from
order to meet the milk need of people in1,586 kg to 3,143 kg. This indicates 98%
Turkey where a rapid population increase isyearly increase representing 89.2 kg yearly
experienced, the annual milk supply should beaddition to milk production [33].
in accordance with yearly demaj8¥; 36]. The main hypothesis of this studsas that the
Many research findings revealed that grossulturebreed farms would have higher
profit of dairy cattle farms is effected by a profitability rates given higher gross profit per
lot of factors, namely, cow breed, lactationcow stemming from relatively higher milk
period and length of cow productive life [30; yield per cow and calf incomes, which means
14], feed costs and the efficiency of inputshigher gross production value.
used [8; 32; 13; 19], ik output per cow [17;
14]; the sale prices of milk and the prices ofMATERIALS AND METHODS
inputs used [30; 21; 2; 35; 3], farm size [11;
20], support given by public institutions [29; The research material of this study constituted
18; 22; 13], management [30], and 254 dairy cattle prodiers located at Gemini,
organization of cooperation [31; 23; 1;15]. Ye mi k| i k Di | met ak and
Taking intoconsideration 199@017 periods Gevak town of Van Provi
milk production obtained from dairy cattle data, which belong to 2009 production period,
rose from 9.4 million to 18.8 million tons in was collected through a questionnaire
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interviewing the managers directly. Optimum per cow was 11.54, 6.43 and 4.21 kg, for
sample size was detemned as 44 farms using culture, cross and natihmeed farms,
the following stratified random sampling respectively (Table 1). It seems that daily
method with 10% error amount permitted milk yield per cow of culturdreed farms is
from the average and 90% reliability rangel.79 and 2.74 times more thémat of cross

[6]. breed and nativbreed farms, respectively.
The period of lactation for cultwigreed and
N.SN, .S? crossbreed farms were 210 days, while this
n= iod was slightly longer with 215 days for
NZ.DZ +SNh-Sf peI'IO

nativebreed farms (Table 1). The average
milk yield per cow pe lactation were 2,423
kg, 1,350 kg and 905 kg for culture, cross and
native breed farms, respectively (Table 1).
This amounts to 1.79 and 2.67 times higher
milk production per cow during a lactation
period for culturebreed farms in comparison
to that ofcrossbreed and nativbreed farms,
respectively. The result stems from a higher
milk yield per cow of culturdoreed farms.
Milk production per farm was 7,633 kg, 5,400
kg, and 2,769 kg for cultufereed, cross
breed and nativbreed farms, respectively
(Table 1). Milk production per farm was
'nearly 1.41 and 2.75 times higher for culture
SHreed farms when compared to that of cukure
breed and nativbreed farms, respectively.

. . . SThe farm types (culture, cross and native
using outlier tests before the analysis Wer§y v aed f ar ms ) diydmtemos di f f e
madg. In compare of means of SOME ot cow numbers (p=0.245) and lactation
physical variables of culture, cross and nativ eriod (p=0.535). However, they differed in
breed farms, variance analysis was used. Th rms of average means of zjaily milk per farm

functional relationship of_milk quantity per (p=0.000), daily milk per cow per lactation
Ijarm ‘.'ded tge major —inputs usedl WaS(p:O.OOO) and daily milk per cow (p=0.000).
etermined by means of Colllouglas vy vield per cow in diffeent parts of

Production  Function, ~which shows —the Turkey was reported as 7.63, 7.9, 15.1, 18.73
production elasticities of inputs directly. 27.45 kg in VanP r o v | n’c e, [ 3 6] . in
Province [37], in Hatay Province [29], and in

Konya Province [23], respectively. The

. . reported milk production per cow per

General Demographic Information  on  |5ctation period in Thrace ram of Turkey

Farms: The average population per farm Was a5 5.8 tonnes [16].

8.59 person. The managebe8 ddhd thafik B def N © ©

andl education ye_arsl We_lfﬁ 45.32, 18];8’ _?n ctation and economic efficiency per cow
-11 yearsyespectively. € average tamily \yere two main profitability factors for dairy

:fbour potentlial Wﬁs q 1];41']9 maiay_s,l cattle farms in Southklungary, Czech
owever, nearly twahird of this potentia Republic, Romania and Romania,

(69.58%) was not used. respectively.

Cow Number, Lactation Period and Milk —r1g1 tenqrted that there existed positive

Yields: Tr(;e av_ergge SO]ZN number;fclJr Cljllt(l)”e’relationship between herd size and milk yield
cross and nativbreed farms were.15, 4. per cow and total efficiency in Czech

and 3.06 head, respectively. Daily milk yield Republic. On the other hand, inverse

where:

n= Sampling size

N= Total dairy cattle farms

Nh= Farms available ih th strata
S2h=the variance at h th strata
D?=d?/Z? value

d= Error amount permitted from the
population average

Z= Z value in standard normal distribution
according to error amount

Taking into consideration the relative
distribution of cattle numbeyrshe farms were
classified into three groups. Accordingly, 13
14 and 17 farms constituted the culture, cro
and nativebreed farms, respectively.

RESULTS AND DISCUSSIONS
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relationship were reported between milk yieldTable 1. Some Physical Aggregates Related to Output

and herd sizes in Haryana State region o

gnd Inputs

. Culture- Cross Native- | Total
India [153 _ Breed Breed Breed
Labor Demand. The daily labour demand per &Og;g;lmber 3.15 4.00 306| 339
cow ranged between 1.35 for cultdreeed T MK YT
Daily Milk Yield 11.54 6.43 421| 7.08
cattle farms and 1.0 hours for crdsged Per Cow (kg)** _
farms (Table 1). In terms of daily labour | e’ & =" 210( 210 215 | 212
demand per cow, t he [M&Rodantiont y pes| di dnot dji ffe
f ot — Per Cow Per 2,423 1,350 905 | 1,501
statistically (p=0.252). N _ Lactation (k)™
Feed Intakeand its Compositions.The main | Wik Yield per 2633| 54001 2769 5088
roughages were straw, dry weed (clover) and Ezri{;l;ﬁ%)ur
silage while major concentrated feeds| demand per cow (h 135 100 1021 1.10
J mand pe
constituted milk meal, bran, wheat and barley E:r"ggjve?kg)‘?ke 13.47| 11.00 962 11.19
break. Feed intake per cow ranged from 13.4V Forage feed intake 0.88 9.66 84a| 929
to 9.62 kg being the highest with 13.47 kg for gifnfgmggz;ee _
culture-breed and the lowest with 9.62 kg for | intake per Cow (kg) 359 1.34 118 1.9

nativebreed farms (Table 1). The share of Source: Calculated by authors fromeliminary data
roughage in the total feed intake for culturecollected from producers
cross and nativereed farms were 73.34, ~ <001 *P<0,05

87.81 and 87.73%, respectively. Concentratesross Production Value. Gross production
feed per cow was more than twice fortatt  yajue was $5,815, $4,473 and $2,080 for
breed farms (3.59 kg) compared to that ofcyjture, cross and natiteeed farms,
crossbreed farms (1.34 kg) and natibeeed respectively. More than half of gross
farms (1.18 kg). In terms of average means oproduction value consistesf milk production
daily forage feed intake per cow (p=0.020)values with 66.07, 60.78 and 67.11%
and daily concentrated feed intake per cowgllowed by calf selling values with 31.07,
(p=0.000), the farm types difled 3644 and 29.70% for culture, cross and
statistically. nativebreed farms, respectively
[4; 13; 30]cited feed quantity given daily per production Costs Production costs per farm
cow, efficiency of feeds and its managementgng per cow were $5,712 and $1,813 for
as the major factors effective on the profit.  cylturebreed farms: $5,957 and $1.489 for
The Composition of the AssetsOperating crossbreed farms and $3,953 and $1,292 for
assets made up 62.77% of total assets (Rativebreed farms, respectively (Table 2).
11,971) whileremaining was building assets Feed costs made up 49.83, 48, 64 and 43.32%
(37.23%). The greater part of operating capitabf production costs for culture, cross and
was animal capital ($5,597). This figure wasnpativebreed farms, respectively. Feedsts
the highest for culturereed farms with gmounted to 90.36, 89.20 and 84.54% of
$7,428 and the lowest with $3,109 for native yariable costs for cultusbreed, croséreed
breed farms. Animal capital made up 79.493nd nativebreed farms, respectively. The
and 4.76% of operating and total assets,costs of one kg of milk was $0.49 for culture
respectively. The animal assets rate in thgyr eed f ar ms, which show
total assets was the lowest with 29.97% foknhan that of crosbreed ($0.76)and amounts
nativebreed and the highest with 56.78% foryg only 44.45% that of nativereed farms ($
the crossreed farms. Out of total assets 1.11) (Table 2).
98.73% consisted of setbpital (equity) 6r  The reported feed costs in total production
culturebreed farms while all the capital costs for different parts of Turkey were 52.99
belonged to farm managers in nattveed o4 in van province[36]; 47.31 % in Ankara
far ms, which means t Beﬁvphg@ot[ 2p8e]r;f 0B Mg Wigtoh
debt. province [37]. The feedtost constituted 84.33
and 86% of the variable costs in Konya
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Province[23] and Thrace regions of Turkey tonnes milk production (24.7%) were
[16], respectively. dramatic i n Kdé&urkey[a7. el i
[5; 7; 12; 19] Reported the feed costs in totalMore research conducted on dairy cattle farms
production costs as 55.4%, 53%, 73% andlemonstrated that the farm size wamajor

68% in Tunisia, in the regns of Minnesota, component contributing to profitability
Wisconsin, lowa, and South Dakota of U.S, inpositively [11; 20; 18; 35; 9; 27]. However,
Pennsylvania counties of U.S, and in the[8] reported that the smaller dairy cattle farms
regions of Karnal, India, respectively [10; 24], achieved more net profit compared to larger
drew attention to feed costs effects on theones in Haryana State and Hisar and Karnal,
profit in Semarang regency, India and Tamilregions of India. [21]Suggéed that effective
Nadu, India, espectively. cost management and improved livestock
Gross Profit, Net Profit and Profitability breeds would i mprove t
Rates: Gross profit per farm and per cow in Sargodha, Pakistan. [26] Cited the major
were $2,665 and $846 for cultdpoeeed factors effective on the profit as cost of inputs
farms, $1,220 and $305 for craseed farms; milk output and milk market prices in
$55 and $17.8 for nativereed farms, Southern Romania. d8earches made on
respectively  (Table 2). Economical Michigan and Wisconsin dairy farmers
profitability rate of culturebreed farms in indicated that volatility in milk and feed
terms of gross profit were nearly two timesprices had potentials to affect dairy farm
higher with 19.27% compared to that of profitability [34, 35].

10.01% for croskreed farms. The
economical profitability rate for nativiereed
farms was only at 0.53% levels.

P

he

Table 2. Production Costs and Profits per Farm and per
Cow

Culture Cross Native-

Total

Net profit perfarm and cow was negative for
crossbreed with $372 and $12 and $1873
and $612 for nativebreed farms, while these
figures were positive with $103 and $33 for
culturebreed farms, respectively.

The reported profitability rates in different
parts ofTurkey were 3. 27% in Van Province
[ 36], 6.3% in Keéerkla
in Konya Province, [23], and 7.62% in Hatay
Province [29].

[17] Reportedthat milk yield per cow had
positive effect on the profitability of dairy
cattle farms in 12 regions in the Czech
Republic. Milk yield perlactation and the
length of cow productive life were also
reported as the major factors which increas
the profitability in Michigan, U.S dairy cattle
farms [14]

factor for the profitability of dairy cattle fens

-Breed

Breed

Breed

Gross Production
Value per Farm ($)

5,815

4,473

2,080

3,967

Production Costs per|
Farm ($)

5,712

5,957

3,953

5,143

Production Costs per|
Cow ($)

1,813

1,489

1,292

1,517

Variable Costs per
Farm( $)

3,150

3,253

2,025

2,749

Fixed Costs per
Farm ($)

2,562

2,707

1,928

2,394

r I(=$e)éd i:osrls per F@W

I oy

I Mo

173

3 74| 2.

Feed Costs per Cow

®)

903

725

560

715

Costs of 1 Kg Milk
®)

0.49

0.76

1.11

0.72

Gross Profit per
Farm ($)

2,665

1,220

55

1,218

Gross Profit per Cow|

)

846

305

17.8

360

Net Profit per Farm
(%)

103

-1,484

-1,873

-1,176

Net Profit per Cow
(%)

33

-371

-612

-347

£ Economical
Profitability rate in
terms of gross profit

(%)

19.27

10.01

0.53

10.18

PRT ; . .Source: Calculated by authors from preliminary data
[36] indicated that the farm size was a Major_ - iad from producers

in Van Province, Turkey being negative with - . b6 glas Production Function. Cobb

: e : Douglas production function was as follows.
dairy cattle) and positive with 5.92% for y_ 3 gg7 % -0.153 % 0.540 X% 0.355 %
largescale farms (farms with more than 10 5oq .X5 0.398 )(;_0_009 ' '

dairy cattle). The reported differences noiarmination coefficient ® was 0.606,
which means 60.60% of variances in milk

production quantity is exained by inputs

1.93 % for smailkcale farms (farms with-3

between economical profitability ofmsll-
scale farms with < 10 tonnes milk production
(-7.2 %) and largscale farms with >40
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used in the model. The production elasticitied3]Browne, N., Kingwell, R., Behrendt, R.,
of X1 (number of dairy cattle), X(lactation Eckard, R., 2013, The relative profitability of
period), % (concentrated feed intake), were dairy, sheep, beef and grain farm enterprises in

statistically significant at 10% probability southeast Australia under selected rainfall and
level (P<0.01) price scenarios. Agricultural Systems, 117:435

(g]ghlar:?berlam, T., 2012, Understanding the

PrOdlnggn e:]asﬁc'ty of In.puts n toa lt i conomics of dairy farming part 2: Identifying the
was 1.00, Which means Incréasing return Qaeors  that drive profitability.  Livestock

scale. In case of duplicating the inputs USEd(EIectronic), 17: 288,

milk production quantity is expected o[ 5] Darej , C., Mo hamdi , \
increase by 1.66 times. On the other handkayouli, C., 2017, Performances economiques des

milk production quantity is expected to fermes laitieres du secteur organise en Tunisie.
increase by 54.0, 35.50, 23.702.80 and Nature & Technology, 16: 238.

39.80 %, respectively in cases of doubling thd6]JEr kuk, A., Eli-in, A., ¥
inputs of X (lactation period), X Tanreéver mi K, H., G¢ndojm
(concentrated feed intake) Xroughage feed Comparative economic ana_IyS|s of imported _and
intake), and X (barn capacity) individually; culture and crosbreed dairy cattle farms in

: , : Tekirdaj Province. The P
while the other inputs remained unchanged. Agricul tural Eong i Modd,s 0
Ankara, pp.138.
CONCLUSIONS [7]Evink, T.L., Enders, M.l., 2017, Management,

operational, animal health, and economic
Given nearly tw times higher profitability characteristics of large dairy herds in 4 states in
rate of culturebreed farms (19.27%) the Upper Midwest of the United States. Journal
compared to that of 10.01% for crdmeed of Dairy Science, 100: 94684 75.
farms and that of extreme low level of native [8]Gje-i , G., Bi-oku, Y., 20
breed farms (0.53%), we suggest culture©n gross margin comparison of dairy farms in two
breed dairy cattle for milk production. The régions of Albania. _Thc_a International Session of
higher profitabitty rates of cultureoreed Scientific  Communications of the Faculty of
" . . . Animal Science, 60: 23339.
arms stems from daily milk yield per cow of

) . [9]Hadley, G. L., Harsh, S.B., Wolf, @&\., 2002,

C_ulturebreed farms, which is 1.79 and 2'74Managerial and Financial Implications of Major
times more than that of crebseed and pajry~ Farm Expansions in  Michigan and
nativebreed farms, respectively. On the othenyisconsin. Journal of Dairy Science, 85: 2053
hand, daily feed amount given per cow of2064.
culturebrea farms was only 0.22 and 0.40% [10]Haloho, R.D., Santoso, S.l., Marzuki, S.,
higher than that of crodseed and native Roessali, W., Setiadi, A., 2013, Profit function
breed farms, respectively. These findingsanalysis of diry cattle farming in Getasan and
show that feed efficiency is higher for culture West Ungaran districts, Semarang Regency.
breed farms in terms of transformation theJournal of the Indonesian Tropical Animal

. Agriculture, 38: 116122.
feed costs to gross profit. [11]Hanrahan, L., McHugh, N., Hennessy, T.,

Moran, B., Kearney, R., Wallce, M., Shalloo, L.,
2018, Factors assmted with profitability in

_ pasturebased systems of milk production. Journal
[1]Andersson, H., Larsen, K., Lagerksvist, C.J..of Dairy Science, 101: 5478485.
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34: 383387. using production costs and data envelopment
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Abstract

The paper presents SWOT analysis of beekeeping in Romania using various results in scientific research and
author's critical opinion on the past, present and future of this important sector of agricultbhespaper is based

on the data from the National Institute of Statistics and on the study of many published articles closely connected
with the topic. The re#ts emphasized that Romania has a long tradition in apiculture, favourable conditions for
Apis mellifera carpatica, for pickings in a large range of wild and cultivated flora, good pastoral areas,
technological solutions for bee growing and breeding, & higmber of bee families and apiarists, a high quality
honey production and a potential for organic honey. Romania is facing with a small apiary size, a low honey yield,
a weak beekeepers organization in associations, a various apiarists' trainingdenaai, sufficient number of honey
collecting centres and brands, and with fake honey. The existence of Apimondia, Apiculturits’ Association in
Romania, Research and Development Institute, the legislative framework, the EU and National programes for
beekeepig development are a guarantee that apiculture will continue to develop in the future. The low internal
consumption and the increased demand in the EU as well as the numerous rural population could encourage the
business in the field of beekeeping for @aging export and trade balance, the income and living standard in the
rural areas. But, the increased price of apiary inputs, the low acquisition price of honey, the severe competition in
the EU market between producers and exporters, honey imports fiora & dumping prices, climate change and

bees diseases are threats which could affect beekeeping in Romania. For increasing productivity and
competitiveness of beekeeping, apiarists should apply for financial aids offered by the EU and Romanian
Governmenhto grow the number of bee families over 150, to intensify pickings in pastoral, to increase honey
production and its quality, to extend organic honey production, to diversify production and develop more local
brands, to export a higher honey amount diedter price in the EU and assure a high efficiency along the honey
chain.

Key words apiculture, Romania, strengths, weaknesses, opportunities, thagalysis

INTRODUCTION local natural and human resources and
offering income alternatives for the local
Apiculture is "the science studying bees life,population[3, 12, 17, 24, 30, 50, 72]
keeping and care in ordén obtain and use Bee colonies havan important role in the
the apicultural products and to pollinate maintenance of flora biodiversty and
agricultural cropsf{11, 28]. environment protection.
Apiculture supplies honey which is a food of Apiculture has a long tradition in Romania
high nutritive and energetic value and also ajating more than 2,000 years ago, as proved
medicine with an important role in human by historicaltestimonialqd48].
health Other bee products (polleroyal jelly, At present, Romania occupies an important
propolis, wax, venom etc) are successfullyplace among the honey producers and
used in human disease prophylaxis antexporters of the EU, as the number of bee
treatment[62, 63]. colonies and honey production have
Beekeeping brings a huge contribution incontinuously increasefB7, 44, 45, 47].
agriculture  assuring pollination of the Honey is the most important bee product. This
entomophilous plants increasing crop, fruit,is due to its special composition which
vegetable andrains harvests. consists of carbohydtes (8685%), water
In addition, it contributes to the diversification (16-10%), proteins, aminacids, minerals
of activities in the rural space, valorizing the (Na, Ca, Mg, Cl etc), vitamins ( B1, B2, B3,
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B5, B6, pantothenic acid and C vitamin), The study was setp using a large number of
organic acids, pigments, enzymes, aromatiénformation sources such as: books, textbooks
substances, antioxidants. For this reasomnd published articles and a critical analysis
honey is important toprovide energy and was made in order to identify the key aspects
stimulate biological processes and metabolisnwhich could offer a comprehensive image of
in human body. That is why is could be the strengths, weaknesses, opportunities and
consumed by everyone: child, adolescentfreats for Romania's beekeeping.

adult or old people. It stimulates the nervousAt the beginning it is presented the evolution
activity and appetite, gives energy, developf the number of bee colonies and honey
the intestinal floa, combats the stress and theproduction in Romania in order to identify the
lack of minerals, prevents atherosclerpsismain trends.

treats the respiratory and gastric diseases, amdso, the production function Y= bX +c was
strengthens the immunity system and it has aised to characterize the relatibips between
high digestibility[21]. honey production (Y), the dependent variable
Honey provides "310 calories per 100 g, and Jand the number of bee families, X, the
kg of honey isequivalent with 3 liters milk, independent variable.

30 bananas, 50 eggs or 12 kg of meat. It is & this purpose, the empirical data have been
natural product without additives and picked up from the National Institute of
preservers and its flavor and taste qualitiesStatistics for the period 20e2017[36].

could be preserved for a long tin&8]. Then, theSWOT analysis was carried out in
Grace to its economic, social and environmenbrder to establish the key internal and external
importence, beekeeping will countinue to be favourable and non favourable factors
developed in many countries. elements which could affect beekeeping
The countries located in the South part ofdevelopmentin Romania.

Europe with favorable climate conditions for The results have been graphically exposed
apiculture like: Romania, Spain, Hungary, and then interpreted and thehema of SWOT
Germany, ltaly, Greece, France and Polandnalysis was included in the author's opinion
are the largest mey producers of the E[9]. box.

Romania will continue to be an important

honey producer and exporter, taking intoRESULTS AND DISCUSSIONS

account its performance achieved so far, but it

has to strengthen its efforts to face the newl'he number of bee coloniesn Romania had
challenges and threats in honey internationah positive evolution in the studied period. It
marke and climate change. increased from 998 to 1,602 thousands bee
For this reason, the paper had the purpose toolonies, meaning by 60.5 %.(Fig.1

make a SWOT analysis of apiculture in This ascending trend was determined by the
Romania in order to identify the strengths,stimulation of apiculture by the Romanian
weaknesses, opportunities and treats in itauthorities and by the European Union in
future development. order to meet better the market requirements.

MATERIALS AND METHODS

2000

1500
1000 —Seriesl

Linear (Seriesl)

500

0]

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig.1.Dynamics of the numbre of bee colonies in Romania in the periodZBAd7(Thousans)
Source: author's determination based on NIS, 2888
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Honey Production also achieved a positive for beekeeping écause of the weather
dynamics in the year 2017 accounting fordisturbances which diminished honey
30,177 tons by 79.7 % higher than in 2007 production (Fig.2.).

The year 2014 and 2016 have been difficult
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30

25

5
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Fig.2. Dynamics of honey production in Romania in the period 22000 (tonnes)
Sourceauthor's determination based on NIS, 2{B]

The influence of the number of beedmilies  (a)Srengths

on honey production The achieved honey The favourable geographical position of the
production was deeply influenced by thecountry. Romania is situated in the North
number of bee families as the correlationhemisphere, in South Eastern and Central
between these two indicators was r = 0.70%zurope, in the CarpathHbanubianrPontic
and the regression function was y = 0.0176x space, being bordered by the Danube river to
0.0687 with a determination coefficie RP= the South and the Black Sea to fBast. Its
0.498, meaning that about 49.8 % of honeyrelief is like an amphitheater 35 % mountains,
production was determined by the number of35 % hilly areas and 30 % plairi61].

bee families. Therefore, there are otherThe favourable climate for beekeeping
influence factors such as: climate changeRomania has a temperate continental climate

pickings opportunities, the power of the beewith transition nuances, moderate
family, the apiary management ekid.3). precipitations ranging between 4600 mm
in the plains and 1,000 mm per year in the
Honey production depending on the number of bee coloniesin mountain areaf61].

Romaniainthe period 2007-2017

The varied entomophilous wild flora.On
| = Romania's territory there are over 3,000 plant
| | | | ;z“‘(wl) species, distributed in various floors by relief
500 1000 1500 2000 o zone, in accordance with the features of
Hherofbee colomes (Thotandy) altitude, climae and soil type. Most of these
Fig.3. The dependence of honey production on theplants are entomophilous allowing the bee
number of bee families in Romania in the period 2000 colonies to pick up the nectar and to fulfill

2017 . . . .
Source:author's determination based on NIS, 2(363 their ) duties to pollinate thIS_ flora and
contribute to the preservation of the

=
=)

[
=]

o

Honey production
(Million tonnes)
f=)

Similar results were obtained by [56]. biodiversity. _
This situation should be analyzed in moreThe large variety of agricultural crops
details and requires a SWOT Analysis. favours beekeeping offering a rich resource of

SWOT analysis of apiculture. In this study Nectar and benefiting of pollination from the

have been identified the strengths,P€e colonies side. o _
weaknesses, opportunities and threats in théhe areas favourable for nectar pickings in
field of beekeeping in Romania, which are Romania are: "South Plain (acacia, sunflower,
presented in the author's opinion box.(Tabldime, meadow flora), Moldovan Plain (lime,
1). sunflower, aacia, grasslands), Western Plain
(agricultural crops and acacia), Transylvanian
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Plateau (agricultural  crops,
meadows), Carpathian

orchards,Danube Delta (Herbaceous flora with late
Mountains blooming)" as mentioed by[69].

(agricultural crops, orchards, meadows), the

Table 1. SWOT Analysis of Romania's apiculture

Strengths

Weaknesses

The geographical position and climate of Romania

The small average apiary size

The varied entomophilous wild flora and agricultu
crops

The small honey production peed colony

The long tradition in beekeeping

The small honey production per apiary

The existence of the Apis mellifera carpatica race

The non sufficient organization of the beekeeperg
associative forms

The scientific results in the bee breeding andkbeping
technologies

The different training level of the beekeepers

The progress in apiary inputs

The non sufficient centres for honey collection

The existence of areas favourable for

beekeeping

pasti

The lack of own Romanian honey brands

The continous growth of the number of bee coloni
and beekeepers

The blending of various honey qualities leading to ho
fake

The high quality of honey

The favourable conditions for producing organic hone

The reasonable invested capital

Pleasant work inhe apiary for beekeeper

Beekeeping a healthy activity for humans

Opportunities

Threats

The existence of Apimondia

The increase of the price for apiary inputs (apiculty
pavilion, electricity, diesel etc)

The existence of ACA Association of Romaan
Beekeepers

The low acquisition honey price

The existence of the Research and Developn
Institute for Apiculture

The fake honey

The Law 383/24 Dec. 2013 for the development
apiculture

The imports of low quality honey

The existence of EU Programe for the development ¢
beekeeping

The lower price of the imported honey compared to
average price in the domestic market

The existence of models of beekeepers association
honey brands

The increased competition among the honey prody
and exprters

Training courses for beekeepers

The climate change

A large variety of apiary inputs and input prices in |
market

The bees diseases

The EU and Government financial

beekeeping

support

1 The collapse disorder of the bee colonies

The high hong demand on the EU market ai
especially of organic honey

The plant protection measures which affect pickings
bee colonies health

The low honey consumption on the domestic market

The existence of a numerous rural population

Beekeeping is a healtlactivity

Beekeeping could be a good business

The need of the sustainable development of the |

areas

Source: the author's opinion box.

A long tradition in beekeepingBeekeeping is great Greek historian who mentioned that "the
an old activity on the territory of Romania. Thracians and Dacians, who were ancestors of
The first testimoial of beekeeping on the the Romanian people, were engaged in raising
Romanian territory dates back in the 5thbees from with they obtained honey, wax
century BCh. and belongs to Herodot, theand other apicultural productgrl].
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Also, other historical sources, archaeologicalThe progress in apiary inputfias allowed a
discoveries, folk sources have a greatarge range of equipments and specific tools
importance in attesting the continuity of to improve the beekeepers activity and bee
beekeeping in the CarpatianubianPontic  colony productivity (mbile apicultural
spacq?5]. pavilions, honey extractors etc).
The exstence of the Apis mellifera carpatica The existence of areas favourable for
race Apis mellifera carpatica is a Romanian pastoral beekeepingas an alternative to
bee race, well adapted to the climatestationary growing favours pickings and
conditions and the large range of specificproductivity of the bee colonies. Pastoral
meliferous flora (meadows, pastures, acaciabeekeeping has the advantage that the bee
lime, rape, sun flower etc) in Romania. Gracecolonies are brought in the middle of nature
to its features: gentle and quiet behaviourwhere the plants are full of nectar. In this way,
high production potential (over 50 kg.beethe bees do not lose their time and are
colony), taking good care of the bee broodsuccessful in collecting the nectar and filling
and of the whole colony to survival over thethe honeycombs. Most of good areas for
seasons, the race was homologated in 200Bastoral are known by beekeepersjt bt
[20, 29, 65]. depends on technical endowment to practice
More than this, Apis melifera carpatica this[46].
assures a quiet replacement of the bee queemhe continuous growth of the number of bee
it is slightly prone to fuss and has a moderatecolonies. The number of bee colonies has
mood instinct. For its productivity and good continuously increased in Romania due to the
behaviour, this race received medals ainterest of beekeepers to have more hives and
various Apimondia International Congressesbee colonies and toncrease their honey
[8]. production, income and profit from this
The scientifc results in the bee breeding and activity. In 2017, there were 1,602,453 and
beekeeping technologies Apis mellifera  their number will continue to groy36, 52,
carpatica has been studied by researchers wHib]
established breeding programmes destined tdhe increasing number of beekeepershe
"protect and preserve the local genetic andnterest for apiculture as a supplementary
biological material, to improve production income source has tected many people
performance  and behaviuor, to set upfrom the rural areas but also from the cities. In
standard methods for evaluation and selectiothis way, the number of beekeepers increased
of bee coloniesto develop and implement and in 2017 it was over 46,000 in Romania
modern techniques of morphometry and[36].
molecular, to optimize the methods andThe high quality of the Romanian honeis
technologies for the growing of bee queensassured by the large opportunities for
and instrumentansemination, tamprove bee pickings, bythe low quantity of chemicals
colonies feeding based on balanced nutritivaused in agriculture, by the rigorous control of
supplements (biostimulators), to study thehoney at acquisition and export. Honey
structure of entomophilous flora and its needquality depends of the flora and area where
for pollination, to set up an integrated the pickings were made. According to the
programme for pastoral beekeeping andegislation in force, honey quality could be
indicate he best areas for pickings. Also, newrecognizd by the specific signs: DOP with
technologies were established for thecontrolled origin or IGP with geographic
maintenance and exploitation of the beeprotected indication. Honey traceability is
colonies, for the conditioning of honey, for checked the by inspection and certification
obtaining bee queens and bee families with g@rivate bodies, accredited by RENAR and
good resistance to diseases, for the sustainabiecognized by MARD. The specificity of
management of the apiaries both inhoney could b recognized by pollen analysis
conventional and organic apiculturgl5, 16, which allows the identification of the type of
39, 40, 41, 60, 64] flora where nectar was picked up and the
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geographical arealso by sensorial analysis having a decent living standard with his
of honey and by using physieaghemical family. All these figures are in 2015 prices
methodg59]. [26].

Romanian honey is highly appreciated its  Beekeeping a healthyand pleasant activity
quality in the EU market, a reason as moreas long as the beekeeper enters everyday in
honey amounts to be required for expgdi®, the apiary, check the hives and bee families,
57]. and run many other activities in clean air, in
The favourable conditions for producing the middle of nature.

organic honey. Organic honey could be (b)Weaknesses

successfully produced in Romania, where theThe small average apiary size and honey
amount of fertilizers and pestitgds is the yield. In Romania, piaries are small due to
lowest in the EU. It is a niche for the the reduced number of bee families as most of
Romanian beekeepers for obtaining a highbeekeepers have not the necessary financial
quality honey for export in order to get a capital to set up and develop a big bee farm or
higher price than on the internal market. Ofare part time beekeepers and in this case their
about 20,000 tones honey annual productiontime is limited to develop beekeeping at a
approximately 4,000 tons are exped, larger scale. In general, Romanian apiaries are
meaning about 20 %. This honey is certified. semisubsistence farms whose size varies
In 2011, there were 912 beekeepers irbetween 50 and 100 bee families.

conversion and ecologically certified, owning In the year 2004, the apiary size in Romania
97,997 bee colonidg, 66]. was below 50 bee families. That time, it was
In the North West Region of Romania, it wasconsidered that an apiary of about 50 bee
found that organic apiculturis not attractive families should also improve its performance
yet comparedo conventional beekeeping due in honey production by increasing the number
to the high production cost, high risks andof bee familie§42, 43].

difficulties in production sale, and expensiveln 2009, in a field survey run in 21 counties, it
inspectiong38]. was found an average apiary size of 24,6 bees
The reasonable invested capital in families. Over 80 % of the apiaries had below
beekeepingis a reason to attract more and50 bees families. Honey yield was 24.9 kg/bee
more investors. family in the case of the farms having G0

A youngbeekeeper could start with Lei 600 to families. In case of the apiaries with the size
buy a complete wood hive (painted, frames50-100, the yield was 31.1 kg/bee family and
podium, feeder, etc.) for about Lei 2860 in case of the apiaries with over 100 bee
and the bee colony for about Lei 4800. But  families, average productiort@unted for 39

an apiary requires at least-200 bee families kg/bee family{12, 70].

to be profitable. Therefore Lei 6Ghould be In 2011, ina sample of 37 apiaries situated in
multiplied by the number of bee families lalomitza County, it was found that "more
needed to get some profit! than a half of apiaries have between 50 and
Not to forget that there are some additionallO0 bee families with in average 65.24 bee
expenses destined to buy: the beekeeperfamilies/apiary. Regarding honey yielabhout
protection suit (Lei 150), leather gloves (Lei 40.54 % apiaries obtained -PD kg/bee
25), a smoker (Lei 60), a pollen collecttre{ family and just 5.4% apiaries registered@D
30), a honey centrifuge (Lei 1,200), a 300 literkg/bee family'[51].

bottle (stainless steel) to store honey (Leiln 2011, in a sample of 16 beekeepers from
900), a honey matrix of 100 liters capacity Teleorman county, it was found that "42.62%
(Lei 500) and for pastoral transport a beebeekeepers had between -@1 bee
hives trailer (Lei 4,000), all these summing families/apiary and 140 % had between 51
about Lei 6,865, withoutaking into account 60 bee families/apiary. About 37 % of the
the expenses with the hives and bee families. apiaries achieved 225 kg honey per bee
To get about Lei 2,000/month income, afamily, 31.25 % carried out 1B0 kg/apiary
beekeeper must own about 70 hives forand 12.5 % recorded 28 kg honey per bee
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family and 18.75 % apiaries produced over 30The non sufficient centres for honey
kg honey per bee faig" [53]. collection. In Romania, honey is collected by
In 2011, in a sample of 20 beekeepers IR0 acquires and 15 commercisbcieties as
Calarasi County, "the average apiary size wasentioned by Ministry of Agriculture. Their
72.3 bee families and the average honey yieltiumber is not enough and more than this the
was 16.71 kg. About 65 % of honey wasacquisition price is below beekeepers
achieved by the apiaries whose size belongedxpectations not always covering their
to 50100 bee families categy and 16.59 % production cosf18].
in the largest ones with over 100 bee families'The lack of own Romanian honey brands.
[54]. Brand creationad certification in Romania is
In South Muntenia region, in a sample of 140still at its beginning. In order to penetrate in
apiarists, it was found that "in the apiariesthe external market, more honey brands
with over 100 bee families the apiary size wasshould be created in order to protect it of fake
in averagel19.72bee families, in the apiaries honey.
with 50-100 bee families, the apiary size wasThe blending of various honey qualities
79.11 bee families and in the apiaries withleading to honey fakeln order to increse
less than 50 bee families the average apiartheir income, a few beekeepers produce fake
size was 40 bee families. A high correlationhoney, using industrial glucose, obtained from
coefficient was found between apiary size andnaize starch or potatoes, or to add in natural
honey production” [55]. honey maize syrup, gelatine, egg white and
Anotheg study found a similar status of methanol obtained from sugar beet or fruit.
enterprise, enterprise age, profitability, Also, a few beekeepers nashi their bee
owners' socialemographic features and families with inverted sugar, glucose and
apiary size in Romania and Frarj68]. maize syrug2].
The non sufficient organization of the In the EU, despite that there are quality
beekeepers in associative formExcept the standards for honey, 20% of the samples
Association of Rmania Beekeepers which collected at the frontiers of the EU and at the
operates at the country level, at the countymporters' seats do not respect these standards,
level there are just a few associative formsincluding sugar syrup in  honey. For
and the number of beekeepers does nceliminating this aspect in honey market, the
include all of them. EU has established new measures to improve
In Romania there are 30 apicultural testing procedures and to intensify inspections
associations and federations of which byat import. Traceability of honey products must
county: Buzau 5, Constanta 4, Mures 3, be identified writing on the label the gm of
Prahova 2, Valcea 2, Mehedinti 2, Alba 1,the product and the fake honey producers to
Arad 1, Bihor 1, CaraSeverin 1, Dolj 1, Gorj be severely sanctiongtiO, 68].
1, lasi 1, Maramures 1, Satu Mare 1, Timis 1 (c)Opportunities
and Vaslui 131]. The existence of Apimondiar International
The different training level of the Federation of Apiculturists Associations is a
beekeepers. Even thou the number of proof that Romania has a long tradition in
beekeepers is continuously increasing, thdéeekeeping. One ofstpresidents was Prof.
structure of apiculturists by training level Dr. Veceslav Harnaj who extended the
reflects that just about 40 % of their numberrelationships between apiculturists and
are experienced beekeepers. All the otherassociations at international leyé].
either are part time for getting an The existence of ACA- Association of
supplementary income or dilettantesRomanian Beekeepers created in 1958 as a
practcing beekeeping as a hobby. To increaserofessional body which is destinealsustain
apiary size and honey production it requires ashe interests of its members at the level of
more apiculturists to be “certified" as various institutions in the countf¥].
practitioners. The existence of the Research and

Development Institute for Apiculturewhich
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is dealing with the development of the authorized branches in the territory. The
scientific research in Romania for helpitige ~ qualification courses in the profession of
beekeeping sector with solutions destined td'Apiculturist” are accreded by National
increase honey production and its quality, toAuthority for Qualification[19].

develop the obtaining and use of bee producté large variety of inputsand input pricesfor

as natural sources destined to supplemerdpiaries are provided by National Institute for
human diet and as a therapeutic mean ifRResearch and Development in Apiculture SA
various diseases. It has its owrands for a by means of the Honey Fairs organized
large range of products (nutritive supplementsannually at its seat and atetlevel of ACA's
for human use, apicultural biologic material, branches in the territories.

bio stimulators, medicines, apicultural tools, The EU and Government financial support
textbooks, brochures etc. for beekeepingis offered to apiculturists by
The ICDA has its own shops to sell means of The National Programme for
apicultural products, also organizes megsi  Apiculture 20172019. The financial aid is
with the apiarists, the national Honey Fair, provided 50 % from the EU and 50 % from
and provide books, practical guides etc to thehe Government for buying: medicines to treat
beneficiarieg27]. varrooa and nosema diseases, pollen and
The legislative frameworkwhich regulates propolis collectors, pollen dryer, honey
the development of apiculture in Romania isheater, bee queens, bee families, boxes to
The Law 383/24 Dec. 2013. replace the used boxes in pastoral, for
The existence ofEU Programne for the purchasing honey centrifugal extractor, wax
development of beekeepinBeekeeping is an smelte  etc. The beneficiaries could be
import sector of the EU agriculture. Honey apiarists and individual or family enterprises,
production is more and more required on theand also cooperativé35].

EU market to satisfy better consumer andThe increased honey demand on the EU
industry requirements and also on othemarket isan incentive for all the apiculturists
external markets. For this reasaaking into from the EU, including from Romania to
account the diversity of production produce more honeynd of higher quality.
conditions, beekeeping practices and yieldsWith 268,000 tons of honey in 2015, the EU
The EU Commission has set uf’eogramme is the 2nd honey producer in the world.
for the development of beekeeping for theéHowever, the EU market is not salifficient,
period 20172019 By means of this which is a reason to import. The exiEd
Programme, the national apicultural imports accounted fot94,375 tons in 2015,
programnes are enhanced to improve the75,142 tons comingrom China (38.6 %)
general conditions of honey and other[25].

products production and marketing in the EUThe low honey consumption on the domestic
[34]. marketis another incentive to develop honey
The existence of modelsof beekeepers exports of Romania and in this way to bring
associations andof models of Romanian foreign currency in the country. The average
honey brandsis an incentive to create new honey consumption is about 0.5 kg
associative forms and brands and to honey/inhabitant/yar, because of honey price
strengthen beekeeping along the producthich is higher in comparison with the price
chain. of the refined sugar. In other countries, honey
The training courses delivered to consumptionis 1.62 kg /capita in Greece, 1.19
apiculturists have a positive impact on theirkg/capita in Austria, 1.17 Kkg/capita in
knowledge and skills and help them to beSlovenia and.63 kg/capita in Greed80].

good managers of apiaries and marketers ofhe «istence of a numerous rural
their products. They are aimly organized by population could be an advantage to develop
National Apiculturists Association By means business in apiculture and get additional
of ICDA-National Institute for Research and income. In Romania, about 44 % of the
Development in Apiculture SA and its
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population lives inthe rural space compared pavilion, honey extractor, electricity, diesel
to 25% the EU averagi2]. etc

Beekeeping could be a good ardealthy The low acquisition price offered by
business. Romania is an important honey wholesalers and processors both dme t
producer of the EU coming on the 4thinternal and external market is also a threat,
position. About 5660 % of honey production because the apiarist work along the vyear
is exported mainly irGermany, Italy, France, should be reimbursed. If the production costs
Poland, Austria, Spain, United Kingdom andare not covered by income, or if the income is
Israel. Romanian honey is of high ¢jtig but  equal to production expenses, the apiarist has
being exported in bulk, wholesale price isnothing to earn.

lower than the production costs. For aThe fake honeyin the internal and external
beginner, the European and Governmenmarket disadvantages the serious apiculturists
funds could be accessed based on eligiblwho provide honey of high quality. The EU
projects. The financial aid for the period measures to protect honey quality and
20172019 for apiculture is Lei Thousand apiarists' income and profit are welcome.
97,626, of which 50 % from the EU and 50 % The imports of low quality honey at
from the Government. The funds are equally"dumping prices' like the one from China is
distributed in each year 2017, 2018 and 201‘nhot in the benefit of the local honey

[6]. producers, as in supermarkets these products
The need of the sustainable development ofare sold at lower prices than the high quality
the rural areas honey. Under the condition that domestic

Sustainable rural development aims toconsumption is very low, the question arising
improve life quality ly improvement and is: "Why to import honey?"
innovation focused on the resources,The increased competition among the honey
environment and social equity amongproducers and exportersRomania is in a
generations. The villages and communesontinuous competition with other important
should be developed from an economic poinhoney producers in the EU like Spain,
of view, preserving the local culture and Hungary, Germany, Greece, France, Poland,
traditions, social relationships and theauty Austria and also with Ukraine. oF this
of the localities. Within bioeconomy, reason, it is important to increase the number
apiculture could be a chance for theof bee families, honey production and quality
inhabitants of the rural areas giving them arto preserve the actual beneficiaries and extend
opportunity to earn an additional income fromits market at international level.
a business with honey and other products anThe climate changas another threat because
to increase their living standard. As during the last decade Roma's apiculture
mentioned above, this is stimulated by thewas facing with extreme phenomena: either
Programme for supporting apiculture andwith huge rains in the period of trees
financially sustained by the EU and Romanianblooming and pickings for bee families or
Government. The projects in apiculture coulddroughts during summer season affecting the
encourage the local initiative and valorise thewild flora and agricultural crops. In 2007,
resources of the rural spdds, 23]. 2012, 2014, 2016, bee fan@fi, honey
(d)Threats production and apiarists’ income were deeply
The increaseof the price for apiary inputds  affected due to climate change. As
a challenge and also a threat for apiculturistsagricultural crops, orchards and meadows will
whose income depends on honey productioicontinue to be affected by climate change in
and quality, and, more than this, on thethe future, important measures and actions are
climate conditions with a deep impact onrequired to adapt to thistgation[67].
pickings. An apiarist should assure The bees diseaseBee families health is very
corresponding inputs at the level ofimportant for its development and honey
requirements to develop a good deal. Theroduction. For this reason, they should be
most expensive inputs are: apiculturalknown, prevented and treated. They could be
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caused by bacteria, viruses, fungi, parasitedmports of honey should be reduced or
and also by physiogical disturbances eliminated, as well as fake honey should be
anomalies and intoxications. identified and the producers and traders
Prevention is more important than treatmentspunished according toehegislation in force.
but if it is the case, treatments should be
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Abstract

The implementation of innovation is of gredgnificance for the scientific and technological progress in the
agrarian sector. The paper examines the possible prospects for introducing innovations in the agrarian sector of
Bulgaria as well as the factors limiting the spread of new practices andatinos in the Bulgarian agriculture.

The tasks to achieve the goal are 1) Different perspectives of authors working on the topic have been explored 2)
Basic models for introducing innovations have been developed. 3) The attitudes towards the intraafuction
innovations in the sector are summarized. The collected and analyzed information is based on a project survey NID
NI-16/2018(Integrated approach to risk management in the agrarian sector).
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INTRODUCTION types of crops and animal breeds. New
machines and technologies hely tprecision
Innovation can be found in all areas ofand speed of production processes and
science, technology and the economy, it is dacilitate the farmers. Thus, agricultural
catalyst for competitiveness and growth ofproductivity enhances competitiveness and
business. Agriculture is part of the moderncreates preconditions for expanding the
economy and needs updating andmarket share. Every farmer strives
modernization as well, and this can besimultaneously with increasing the yield and
achieved best through the implementation ofyuality of his crop, to reduce and/or limit
innovative practices and solutions in thehis/her costs. The goal of science and
sector. Bulgarian agriculture itself, as part oftechnology, on the other hand, is to increase
the world, must also accept innovation inefficiency and improve production processes
order to make progress. The lack of sufficientwhile respecting environmental protection, the
quality innovations in Bulgarig' agrarian effect of their efforts is to creats improve a
sector would lead to reduced competitivenessnethod, technology, machine, i.e. innovation.
compared to the other countries, which in turnExamples of innovations that have increased
would aggravate trade relations and foreignthe competitiveness of the farm are many, as
policy as well as the image of the wholeinnovations themselves can be extremely

country in front of the world [4]. Innovations different: chemical; biotechnological;
are needed for adapten to the changing informational; biological; échnological; new
external environment and reduction of marketing solutions; new robotic

uncertainty at all levels: international, manufacturing processes, etc. As -bio
national, regional, economy [5], [10]7].  agriculture has emerged as a separate niche in
Implementing innovations in the economy is athe agrarian sector, innovations have also
good strategy for the survival on the nationalbecome significant and necessary in modern
and especially theinternational market. agriculture.

Greater sustainability, higher production Innovations have twodimensions: 1) the
quality and minimization of unnecessarydegree of innovation (i.e. whether the
production costs can be achieved throughnnovation is new to the company, new to the
innovative methods for growing different market, new to the industry or new to the
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world); 2) the type of innovation (i.e. whethe
it IS a process or innovation of product servic
systems)[9]. h business and in the economy

innovations can become a catalyst for growth.

With rapid improvements in transport ang
communications over the past few decade
old world concepts of factors and comparativ
advantages focused on the unique investme
in the region have become obsolete in today
global economy. The economist Josep
Schumpeter, who contributed significantly tg
studying the economy of innovations, back i
1943 argued that the
continually revolutionize the economic
structure fom within, i.e. innovations with
better or more efficient processes an
products, as well as market distribution as th
link from the craft store to the factory [9]. The
main author's views are outlined in Table 1.

Table 2 Literary review of the main theoretical
framework of innovation.

Aut horoés vi ews

Authors

—
X

-Innovations in agriculture make it easier
produce more food without increasing t
pressure on the environment.

- They explore the implications of differel
combinatons of technologies, institution:
arrangements and agricultural and environme
policies.

- They make a bridge between the wo
resource management discussion and the
situation of farmers in developing countries.
-4 strategic goals: ensuring adete food
production, alleviating poverty, achieving beti
health and nutrition for the growing populati
and preserving natural resources.

- Opportunities to apply policies ar
technologies that allow more crops to
produced in smaller areas, with reoefficient
inputs and under conditions of global change
- The need to respect the principles
sustainability through innovations in order
link science and the interaction between farm
and communities is a major discovery.

[3] | -Threshold, diffusia models and the impact (
risk, uncertainty and dynamics and the fact
for adopting innovations.

- They describe the impact of institutions @
state interference in adopting innovations.
-They define innovation as new methol
customs or devices thaggorm new tasks.

-They differentiate between several categorie!

industries mus

e

policy innovation or modeling.

- They give an example with the differen
between innovations embodied in capital go
or products (such as tractors, fertilizers 8
seeds) and those thare invertebrates (i.e
integrated pest management schemes), whig
useful for directing public investment towar
creating innovations.

- Private farms are less likely to invest

generating unsecured innovations because o
difficulty in selling the finished product, so it i
an area for public action.

- The innovation classification is useful f
addressing policy issues and understanding
forces behind the creation and adoption
innovations.

-Innovation classification: mechanic
innovation,bio-innovation, chemical innovation
agronomic innovation, biotechnologic
innovation and information innovation.

-The economic forces and the state of scien
knowledge have an impact on the forms
innovation created and adopted in differg
places

-They demonstrate how intellectual prope
rights and regulations affect the developmen
innovations and the distribution of benef
stemming from them.

- Innovations differentiated from their impact ¢
economic agents and markets: increas
profitability, reducing costs, improving quality
reducing risk and protecting the environme
and extension of the shelf life. Most innovatio
fall into several of these categories.

(1]

They provide a conceptual framework for t
decisions of individual farers to accep
innovation, using an example of new types
crops.

- The framework is presented as an opportu
to implement in the dynamics of solutio
covering at least several years and includes
farmer's personal perceptions, manage
abilities,and whether he is able to take risks.

- The model allows generating potential valua
information from the innovation survey due
the development of ideas over time as well
reducing uncertainty about the lotgm
sustainability of the innovationgt is based on
"Static Mode of Individual Acceptance
"Dynamic Reception

t heor emif.

- In spite of the numerous studies, the results
research in this area are disappointing. Many
the developed statistical models have low ley
of explanatory power despite long lists
explanatory variables.

- The results of various studies are oOft
contradictory in terms of the importance a|
impact of each variable. Risk is considered to
a major factor in reducing the rate of percept
of innovations.
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[6]

-They view innovations as a -@volutionary
process, i.e. combined technological, soc
economic and institutional changes, with 1
production and exchange of technical knowleg
not being the only prerequisites for innovation
- They expbre additional factors that play
major role, such as politics, legislatio
infrastructure, financing and mark
development.

-Innovations are not only the adoption of ng
technologies but also a balance between
technical practices and alternative ysa of
organizing.

-Agrarian innovations are normatively load
and managed by different views.

- Agrarian innovations are viewed as a result
numerous interactions between components
agricultural  systems, supply chains a
economic systems, politiceahvironment, etc.

(11]

- The variety of observed patterns amag
different farm categories and differences
sociceconomic areas and the environment
underlined.

-An attention is drawn to the commonly us
methodologies used in surveys for acceptasfc
innovations and suggestions for improveme
of the work by using appropriate econon
methods.
- The focus is put on accepting and spreag
agricultural innovations in less develop
countries.

-Innovations involving higher fixed costs a
easier to ecept by large farmers.
- Non-scale related innovations are accepted
all groups of farmers, but larger farmers 3
among the first to implement them.
- "Intensity" through the acceptance of ng
varieties reflects on the quantity of fertilizer p
hectae, which is higher in small farms.

Source: own determination based on literature finding

from multiple authors.

Thus, the prioritiesand programs of the
institutions from the center remain focused on
technical problems for farmers. A main accent
in the system is the transfer of knowledge and
technologies from research centers to farmers.
The national and international systems for
agricdtural research are connected via a
network of technology and exchange of
information. These networks include
information exchange on research methods
and techniques.

National Agricultural
Research Systems

International
Agricultural
Research
Centes

National
Agricultural
Extension

Early
Adopting

Earmarc

Last Adopting Farme

Feedback

. Transfer of
linkage

technology

Fig. 1. A central source of innovation model
Source: Adafed by BIGGS, 1990, [2]

The central source of innovation modes
characteristics are the following:

- The role of institutions the most important
role is given to institutions and groups of
people (of an international or national nature).

- Stages in tb field of research and
£nlargement. Scientists develop technology at
the center, which is adapted in the subsequent
stages before it is demonstrated to farmers and

Based on the theories examined, two modelaccepted by them in the final stage.
attract t he r esear ch e rHe@rchical tstucters. t Thd Fengratione

Figure 2) of agricultural

research and process is fdrarchical, new technologies and

technologcal diffusion. The first one is the " practices are being developed that are
central source of innovation modgP]. The

central source of innovation modslthe most

transmitted down the chain. Feedback goes
back the same way.

dominant model in the scientific research. On- Networks for materials and information. In
the periphery are farmers who find it harder toaddition to hierarchical links, the central

adopt new technologies, follogdeby those

source of innovation has "neutratietworks

who are innovative. At the center arefor exchange of materials and information.
international research institutes in the field ofThese are twaeovay exchanges between
agriculture as well as national agricultural scientists.

research systems. The information given by

the farmers returns to the center via feedback.
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- Sources of innovation The central source ofThe figure illusrates the wide range of
i nnovation model d e tirstitutonanf@ sesearch &and egpgnsionefoudds

center as a source of innovation.
- Political, financial and institional

in international, national and local research
and publicity systems. The arrows illustrate

concerns. The central source of innovationsome of their complex connections and two
model does not mention the role that political,way flows of information and knowledge. The
economic and institutional factors play in multiple source model in a historical context,
generating, promoting and using agriculturalallows a better understanding of the various
products and technologies. Because of the fadactors contributing to technological change.
that no such "unscieffit" problems are The creation of technology in the multiple
mentioned, the model supports the idea thasource model does not have a unique
there is a natural, evolutionary processclassification of what is "technology" or what
through which the right technologies andis "modern"™ or ‘"traditional" technology.
research institutions are introduced, providedlechnology consists of many old and new
that political and financial deviations remain components; it has evolved and has been

modified over the years. Evidence and

Theseond one is the Anmeasonsifprltiee dominance ef theo cketral

in science.
Afand it I's based on
the historical, political, economic,

agroclimatic and institutional context,

which the technological changes are created.

-Agricultural producers
- Processor

-Artisans
All having owrinformal capacit

for RRD agghicgRminatinn
Private comp y A S ! .
LDCs R&D capacit - digenous NGC

In
and market | 7 public setor % L InLDCs:local
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rananihs c s of internationa
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Public sector international R&D
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Fig. 2. A multigde source model
Source: Adapted by BIGGS, 1990, [2]

Internationalprivate
02 NLJ2 NI G

capacity and marke
research/promotiqr._4

J
- —

sowece ef amnogaktion model aredprebehteds buto n i
also theimportance of the multiple source

model for the development of the agrarian

sector is also described, as technologies are
fundamentally integrated over time with
political, economic and institutional events.

MATERIALS AND METHODS

The methodological fraework of the report
corresponds with the main objective to
analyze and determine the barriers and
prospects for introducing innovations in the
Bulgarian agrarian sector. The first part of the
report addresses some research needs and
emerging issues reging the needs and
opportunities  for  implementation  of
innovation in the agrarian sector. On the basis
of the presented theoretical model, a
guestionnaire was developed which aims to
organize the agrarian types of economic
activity according to their suspgbility for
perceiving and implementing the innovations

In the multiple source model the main accentn the Bulgarian agriculture and to identify the
is put on the idea that innovations come frommain obstacles that stop the modernization of
different sources. These are various privatethe sector. The participants in the survey are
public and institutional participants in the €xperts in the field of agriculture and / or
research system, aslvas farmers, craftsmen innovation. The results are part of scientific

etc. in agriculture conducting informal f €search project NID, NI
research. Innovations come not only fromfisk management approach in the agricultural
those identified as "researchers” but also fronf € Ct 0T O . Used methods

"practitioners” in the numerous stages ofStatistics and system approacthe survey
research, expansion and production systeniVith questioner was conducted in 2018
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RESULTS AND DISCUSSIONS support; Specialization of the farm; Processor
requirements. They haveeén evaluated with
The conducted research covered issues relategh impact of 560% on the acceptance of
to the susceptibility of the Bulgarian agrarianinnovations in plant and livestock farming.
sector to the introduction of innovations, theRespondents point to four main barriers to the
factors that have the most impact on theéimplementation of innovation; they have the
acceptance or rejection of the innovations ananost negative impact on farm entrepreneurs
the mostfeasible innovative solutions in the and are the reasofor the slow spread of
two main sectors of agriculture. innovation in the sector. These are:
The research identified the susceptibility to-The cost of investment for innovatiorv5%.
innovation both in the plant and livestock -Lack of information on possible innovations
sectors. The results show that graBb% and 1 70%.
oilseed crops- 70% are most prone to -Low willingness for risktaking by the farmer
innovation n crop production, but the sector i 70%.
has a relatively high level of succession of-Age of the farm managé&r65%.
about 60% and a good attitude towards th&Environmenal Protection;  Competition;
innovation. In the livestock sector, the farming specialization and the lack of
differences in susceptibility to innovation developed infrastructure occupy the last
across sectors are more pronounced. The moptaces of factors limiting innovation in the
proneto innovation, according to the researchagrarian sector with 380%.
is poultry farming- 75%. Respondent experts |t can be summed up that most farmers in
in the field have pointed out pigs, sheep andBulgaria are not sufficiently welinformed
goat farming as well as cattle and buffaloabout the innovations in the sector, which
farming as being more prone to innovation bymay be the result of the country's agrarian
60%. The research has identifiece thorse policy. The credit conditions offered by
farming sector as the least prone to influencébanking institutions are unattractive and not
by the novelties by 25%. flexible enough to meet the needs of farmers,
The determination of the factors that influenceand aging managers withatlitional thinking
or restrict the implementation of innovations not willing to take risks tend to contribute to
in Bulgarian agriculture is based on an inquirythe lack of promotion of innovations in
by farmers and specialists in tHeeld of  Bulgarian agriculture. Figure 3 and Figure 4
agrarian policy. The most important factorsshowcase the feasibility of innovative
influencing the introduction of novelties in solutions in Bulgarian agriculture. They show
agriculture are the following factors: how the sectors ofplant and livestock
() The size of the farrin 80%. breeding react to the implementation of
(i) The willingness of farmers to take risks identical innovative solutions.
80%.
(iFinancing by bank and nebank
institutionsi 80%.
(iv)Access to information on opportunities for
implementation of innovation 70%.
The least influential factors of the
implementation of innovations are the
following:
-Access to the labor marke30%.
-Environmental protection 40%.
-Infrastructuré 45%.
-User requirements 45%.
Other factors listed in the assessment of the&ig. 3. Feasible innovative solutions in the plant
introduction of innovations are the following: breeding sector.
Access to markets; Government policy andSource: Own calculation.

® mechanical innovations
® biological innovations
W chemical innovation

®new management
practices

u biotechnological
innovations

uinformation innovation

«new robotic
manufacturing processes

Minnovative marketing
solutions
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Mechanical innovations (machines andthe last place in both livestock breeding and
equipment) are best accepted in both sectorsthe entire agrarian sector, with 25%
plant breeding- 75%; livestock breeding inclination to adopt innovative practices. The
70%. factors influencing the aeptance of
~ innovation the most are the size of the farm
“mechanicalinnovations | gnd the willingness of the farmer to take risks.
The most restrictive of the implementation of
innovations, according to the research, is the
cost of investment for innovation and the lack

# biological innovations

w chemical innovation

Hnew management of informaion on possible innovations. The
. possible feasible innovative solutions in
u biotechnological . .

ierations Bulgarian agriculture are, for the most part,

winformation innovation mechanical innovations. Chemistry and
. biological novelties are more easily accepted
manufacturing in plant breeding, while livestock breeding

processes

S v has a btter attitude towards new robotic
Fig.4. Feasible innovative solutions in the livestock processes and marketing decisions.
Sector. The prospects for the introduction of
Source: Own calculation. innovations in Bulgarian agriculture are
increasing every year, the country is getting
After the mechanical innovations in plant closer, despite the fact that it is a difficult
breeding the most preferred innovations areprocess, tdhe European and world practices
biological innovations (new seed varieti¢s) 0f modern agriculture. The barriers restricting
60% and chemical innovations (fertilizers andthe introduction of innovative practices in the
pesticides)i 60%. In livestock breeding the agrarian sector of Bulgaria are many and
respondents have indicated the new roboti¢lifferent in nature. The traditional way
manufacturing processesi 60% and thinking of the Bulgarian farmer is the first
innovative marketing solutioris 55%, as the thing that needs to be changed so that
most possible ones for implementation in theinformation on the benefits of innovation can
sector after mechanical innovations. be assimilated, realized and applied in
Biotechnological innovations and information practice.
innovations have been identified as the least
possible innovative solutions for hosectors, REFERENCES
which are estimated by the respondent

specialists by no more than 35% [1]JAbadi Ghadim, A.K., Pannell, D. J., 1999, A
) conceptual framework of adoption of an agricultural

innovatbn. Agricultural Economis, 145154,
CONCLUSIONS [2BIGGS, S. D., 1990, A Multiple Source of
Innovation Model of Agricultural Research and
From the analysis of the different theories onLqulo'lofsyli’;grgmionwor'd Development, Vol. 18.
. . . . . o
agrarian m.novatlons and with the aid Qf the 3]Feder, G., Just, R., Zilberman, D., 1985, Adoption of
re_searCh' it can be concluded Fh_at in th gricultural Innovation in Developing Countries.
different types of economi activity of  world bank staff working papers-50.
agriculture the degree of readiness and4]HarizanovaBartos, H., Dimitrova, A., 2018A

continuity of innovations is different. Plant theoretical framework of agricultural innovations
Sofia: Challenges of Agrobusiness and rural areas.

bree.dlrl]g W?‘S more susc_;eptlble, .and In[5]Harizan0va, H., Styanova, Z., 2016, Analysis of the
particular- oil crops and grain production. In external environment of agricultural holdings in grain

livestock  breeding, attitudes  towards sector in BulgariaCompetitiveness of Agr§ood and
innovation are more dynamic. Rty farming ~ Environmental EconomyL16. .
is determined as the most innovative -sub [6IKlerkx, L., Mierlo, B., Leeuwis, C. 2012,

sector with 75%, and Horse breeding occupie&o!ution of systems approaches to iagitural
innovation: COﬂCGptS,analySlS and Interventions.
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Abstract

The mainpurposeof the aticle is to reveal thaype and level of timeshametegration in the rural tourismin this
connection the nature argpecificsof hospitality timesharare investigated and briefly explained. Special attention

is paid to the main representatives of timeeshare industry in rural areas. The timeshare owner is researched and
segmented, whereby the author suggests short customer profiles of them. The timeshare developer, on the other
hand, is also explored and the typical timeshare businessman in ruesd Er@ointed out. In conclusion, the author
comments the role and meaning of the timeshare industry for the development of rural areas

Key words development, hotel accommodation, rural tourism, timeshare

INTRODUCTION of the most recent innovations in hotel
product in rural areas ithe adopting of the
Rural tourism plays substardi role for the timeshare concept.[8]
favorable development of many small towns,The etymological origin of the term
villages and suburban areas, transformingkimesharédis 6 shares of vacat.i
them into significant destinations, complete mentioned in the Edigh literature. Its
with hotels, timeshareaccommodation, car meaning is'the process of sharing time" with
rentals, amusement parks, tour operatorspther people in particular vacation unit.
banks and currency exchameg, and many Spedfic is that each of the owners has the
other services that cater to the speaifeeds right to use the property in fixed time period
of tourists.Rural tourism is considered to be during the year. The timeshare concept begins
an adequatdool for regional development, in the 60s and till the beginning of the new
contributing to minimization of the negative millennium it has developed significantly,
effects on natural and social environment causeéspecially regarding the number dhe
by touristtravel. [1] she specific nature of rural existing timeshare resorts, the sold vacation
tourism transforms the&ompetition between jntervals and the number of the timeshare
different providersinto cooperationbetween owners.
them, wherethe problems of small business Essential result from this steady development
are very much the problems of rural tourism.js the appearance of variety types and forms
In this point of view, orporateandeconomic  of timeshare in tourist industry, from which
globalisation is having a major impact on an important role irhotel industry expansion
rural communities around the worl@pecific  plays also the rural timeshare accommodation.
result from the mentioned process is thepespite all this, timeshare in rural areas seems
strongly fragmented tourist market, whichto be poorly studied and studies doesn't
leads to a demand for personalizedexplain how the timeshare product integrates
products.[3] Moreover, the significant in the studied area. Furthermore, timeshare is
advances in comumication and travel g modern hotel product, which entered the
technologies havechanged the way rural international hotel market in the last 60 years.
tourism is evolving and reshaping. TheOn the modern stage of hotel industry
specific accommodation and lodging sector intimeshare exists in different forms such as
rural tourism system makes no exception. Ongnodern varieties and mixed type of
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properties, which complicates the currentroom to $ay, in case of timeshare, the tourist

study een more. purchase and consequently s right to use
a propertyfor vacation for a certain period of
MATERIALS AND METHODS time in the futureThis is a modern type of

hotel accommodation, where the tourist is
The purpose of this research is to analyze thewner of vacation time. [6]
timeshare integration especially in rural The pupose of this study is not tcover all
tourism.The purpose of the study requires theaspects of timeshar&he intention is to focus
following tasks to be performed: on the most important aspects of timeshare
-To explain the content and timeshareand to present the specific nature and features
meaning anda point out the specific nature of this modern hotel product, especially in
of hotel timeshare; rural areas
-To indicate the types of hotel timeshare duePractically in es&nce,the timeshare product
to different variations of owned vacation has the form ofa longterm contract
interval, holiday unit and period of the concluded'betweenthe timeshare developer
contract, and to highlight its specifics in rural and the buyeof vacation time (the soalled

tourism; 0ti meshar e o wtmepedgdof Us ual

-To reveal thespecifics and the attributes of the agreement varidsetween 25 and 50 years
the rural timeshare product and to mark somend the subject ofthe contractis sharing of
of its upto-date changes; vacation timé betweenco-owners, whereby
-To research the timeshare owners and teach of them igranted to use the vacation
investigate the profile of the different owner property for a curtain time period each year
segments, pointing out who are the typicalAccording to thetype of the owned time
timeshare owners irural areas; interval, it can be summarized as follows:

-To investigate the timeshare developer andiFixedweek ownership i the owner has
show which are the typical businessmen, thaticcess to a certain vacationit for a specified
invest, manage and maintain timeshardime periodevery year,

resorts. AFloating week ownership the time periods
The information was further analysed with are sold as a floating plan, where the time
descriptive statistics such as summary andariesduringtheseasosor on yearly basis;

univariate analysis. AFlex-week ownershipi usuallyit relates to
a specific timeshare unitand the vacation
RESULTS AND DISCUSSIONS weeks rotate through thgear. This type of

timeshare interval, in most cases, floats during
Generally, imeshare can bstudied also in off-seasorandis fixed during high season.
terms oft h e broader C 0 nlt is fair to adfit thatsah af the dntioned
owner s hi géms tohbe eelpopular types of the owned interval are present in the
over the past yearsand has developed timeshare market in rural areas, but in our
dynamically Object of the process of opi ni on fAthe fl oating
timeshaing can bevariety of things such as a is prevailing. This type of ownership gives
car, a space of an office, a bicycle or afair possibility to each of the owners to spend
machine However, n tourism it is most often  vacation time in th timeshare unit through
linked to theuse of transport vehicleand the different seasons of the year, when
vacationhomes Studiesin the field of hotel countryside and nature have different
timeshae offer plenty of definitions. Our  advantages.
previous studie comparatively analyzed the Regarding to the timeshare ynit can also
definitions of timeshare and weoncluded vary fromfixed to floating one Thefirst type
that "timeshare is a type of modern hotelis usually met insingle timeshareproperties
product.” The most peculiar aspect of thisin this case the owner has access to the same
product is the way it is commercialized. vacation unitfor the period in the contract.
While at the classical hotel, the tourist hires arhis casecorresponds largely witthe feeling
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of having afis ec ond THeoesend . timeshare resort amenities and the type and
timeshare system, on the other handjcakes size of the timeshare unit. In rural timeshares
only the type ofthe timeshareproperty. Here the rate of the annual fee is usually between
from essential importance ar¢he size, USD 600 and USD 800, because of the larger
location and amenitie®f the timeshare unit common parts in the rural timeshare resort
Timeshare in rural tourism represents only theand is always on annual not on bed nights
fixed type of the timeshare unit. It can bebasis, which can be explained with the fact,
explained with the motives for the rural that the owned intervals are very often 3
timeshare purchase. It imeant to be more weeks and longer.

like a second home for the purchaser, than just
a guaranteed holiday time. The chosen rural
area is very often connected emotionally with
the timeshare owndr areas near hometown,

relatives and friends or it has specific 30%
atmosphere, whit guarantees individual
comfort and experience. 70%

The timeshare pricéas to bepaid upfront,
but as itcovers a certain amount of future
vacations for the timeshare owner, it is higher
than a holiday package price. Considering the
fact that prices are ifluenced annually by
inflationary processes, it can be concluded,
that timeshare protects the timeshare owner
from inflation. For comparison, in classic Fig. 1. Structure of the blanket timeshare price in rural
hotels there are different reasons for priceareas (period of Sgears in the timeshare contract).
deviation, which can affect the tourist in a S°Urce Adapted toWTO, Timesharg The new force
o\ ’ . . . in tourism,own calculation [13]
positive or rgative way, but the inflation rate

has always strong influence.[R]is important The timeshare product profile has also

]tco tmentlof?, Eh?tt]_also_ any mahcroeconomlct: Cgeveloped significantly worldwide. From
ir?ﬁa?i?na ecersolr?alpncgig SOUSCab|:S ?:(F:):ni: asically recreational, nowadays the timeshare
. P P 'product ismore based on different specific

_?_(r:]ong.m;]c gtrtgwth,het¢12} t the beginni activities. For example, we can identify golf
€ highestimeshareprice at the beginning timeshare, ski timeshare, cruise timeshare,

of the century was indicateish the USA'i caravan timeshare (Resort Parks

E.SE 9’t50?. In the rsarrne “r'g‘?a 'ErE#rOpent(;]e Internationa), rural and eco timeshare etc. In
Ighest prices were recorae ance a the field of rural timeshare, it can be

ltaly (respectively USD 8,700 and USD concluded tha this is one of the factors,

8,900. Nowadays, the average timeshare, . o
. . i including theme parks, second home buildings
purchase price is USDI3,000]4] which .4 ihers which plays significant role for the

f}?ormshihtf:t Pr:geﬁmgr?g:elsbémnEg{taﬂifha awakening interest towards rural areas and
gnilg P ;[ural tourism trough last years. Rural

a specific nature. There is also an addition imeshares diversify the rural hotel and

component to the purchase price. This is th? dging poduct and guarantee the attendance
annual maintenance fee, that the owners Musk the rural area because of the supposed

p%_t_uiuellll)t/ atthf (Iec?d of :h(tah ye?:r.] TEISr annual holidays of the timeshare owner at the
additional tax should cove e timeshare_, . place every year.

pr?_pertg rtnalntsg?)ngggndn& gg)oitoggsfeft Considerable change in the timeshare product
va 'ef eweekTh a . ¢ ora | Is also indicated connected with the form of
vacation wee € average price of a rural gy ;q1ence. Incrasingly widespread are the

timeshare |_nterval IS around_ USD 16,000 P€mixed and hybrid forms of timeshare. In this
week and it dfers due to different seasons,

||:| Annual taxesd Purchase prisei
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field the most common are condominium Table 1.General profile of the timeshare owner

hotels and partial ownership timeshares. TheDemographic characteristics
most common type of hybrid timeshare | -S0cio€economic Life cycle
. Age Mayital . .

product I n rur al arféas |4pb58 tafls WMapieal r t |i
owner shi po. acksnmadatidnatr Thcoked | $35.000 Highly
developed during the 90s XX in USA and $90,000 | Education | educated
became popular in 1994. Compared to the Predomi _
timeshare concept, which developed during ”af?lt'y c Wide range
the 60s, XX, this information gives us |=2hcor | Mal areer :

. . . | Geographic Sociopsychological
grounds to believe that the partial ownershigpjace  of g | Satistaction| 80%
is type of the modern or hybridnteshare | permanent ES an _ Quality and
products. With this type of timeshare, the| residence | ZUOP® | MOtVeS | qoibility
accommodation is for longer period of tirhe _ North _
usually 34 weeks to 3 months per year. The {-ir?]%""s“onr of Arrlerlcea Nead Rec;‘i.atﬁ]og
type o\f owner ship i sowne:@]%v\fiigfs eﬁ&ee?ﬁ%p@fﬁee
simpleo and the use of 't hieandich meshajre unjt

rotational principle amonthe ceowners. The Source Adapted to RCI, Resort Timesharing
basic motive for the timeshare purchaser is th&vorldwide[11]

possession of a vacation home in rural area, _ _ .

but combined with the advantages of sharindg=rom this point of view, there are four key
the responsibility for the home maintenanceSegments of owners: . .
with other people.[7] Big hotel chains are also-! S € ¢ @melowiersT the timeshare unit

interesed in participating in the timeshare iS seen as a second home for the purchaser.

market - Four Seasons, St. Regid Ritz They visit it regularly and they don't want to
Carlton are representing the mentioned hotelexchange it with other timeshare owners.
companies. In rural areas some of theUsually, the timeshare unit is located near to
representatives are Marriott  (Marriott's the  place of permanent residence, the
Village d'llede-France), Ritz Carlton (Carlton hometavn or near to the place of residence of
Desthation Club) and Hilton (Hilton Grand relatives. This is the most common
Vacation Club). According to a study in 2006, fepresentative of the rural timeshare owner.
the partial ownership sales generated 1.6l EX ¢ h an g é tineshare enid is seen

al

billion $ sales revenue. The prices areusuall@ S an fAexchange coino,

between $200,000 and $1 million, whichtimeshare owner the opportunity to visit
defines this type of product as -spaled different holday homes in a profitable way.
priced.[5] Relevant  connections  with  exchange
The timeshare owner is seen as an individuaprganizations, such as RCI or II, are very
or a household, which possesses interests ifportant for the purchaser.

owning holiday property, but due to objective-i Ho b by  t D uhei tinesbare unit
and subjective reasons, prefers to share it witRwnership gives the opportunity for practicing
other ceowners. The general profile of the SPecific  activity, which is comonly
typical timeshare owner is presented in Tableconnected with a hobby of the owner (golf,
1. fishing, surfing etc.). This type of timeshare
For the purpose of the study the timeshar@Wwners is also widespread in rural areas,
owners are segment ed becguset ryraljplaces vesyaaftenngive ghe
purchaseo, which i s epPpytungdy fgr praciiqing difegent fypetr of
perception of the timeshare product meanindobbyi the presence of a lakeiggests the
and with their personal needs, that arePossibility for fishing, the wide green areas
satisfied with the purchase.[10] for a golf game, the calm atmosphere of rural
Genera”y’ Segmentat|0n |S marke“ng process{?.reasu fOI‘ d|fferent type Of exerCiseS OUtdOOI’S
which allows the businessman to form targetetC.

consumers groups.[2]
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-AF ami | y htimeshadegpyréhase aims represented by the international hotel chains,
quality time, spent together with the family. which we already mentioned. Speécifo their

This owner segment is distinguished with thetimeshare product is that it is part from their
socal l ed fAcluster of wdet hotelepoduct portfation &sublle thiswi t t
the different needs of the family members dudarge hotel corporations have the-called

to their age, life cycle etc. They are alsoveryidest i nati on <c¢l ubso, w h
common in rural timeshares, mostly becausdimeshare resorts, including rural timeshares
of the calm atmosphere, whigives the basis (very often calld Ati meshares

for recreational time, spent together withthec ount r ysi deo) .

family. The vacation period is tightly

connected with the annual family holiday CONCLUSIONS

time.

The timeshare developer is a businessman or@&s a conclusion we can assert that timeshare
company, which invests in the timesharein rural areas is relatively well developed. It
construction and matains and manages the has its own specific characteristics and the
timeshare building/resort. The timesharemain distinctive features are as it follows:
developer is one of the main players in the-Timeshare in rural tourisns a modern type
timeshare systems, along with the timeshar®f hotel product that practically exists as a
owner and the timeshare exchangelongterm contract between a timeshare
organization, and usually practically owns thedeveloper and a timeshare owner.

timeshare resort (excemteeded/fee sample -The most commotnterval of vacation time
format of ownership). Generally, we cani s At he floating vacat
identify four basic representatives of theownership.

timeshare developer: -The timeshare unit, whertbe purchaser has
-Specialized timeshare developeowns and the right to spend vacation each year, is fixed
runs only timeshare projects; due to specific motives and needs of the

-Developer in the area of hotel and lodgingtimeshare owner.
industry i the timeshare business stimulates-The average price of a rural timeshare
the cash streams, expands the product lisinterval is around USD 16,000 per week and it
diversify the hotel supply; differs due to different seasons, timeshare
-Company with business outside the tourisnresort amenities and the type and size of the
industry - aims diversification of the timeshare unit.
investment risk trough investing in different -As additional component of the blanket
business areas; timeshare price, the annual fee in rural
-Company with business activity in the field timeshare resorts covers around 70% of it and
of tourism, but outside hotel and lodging on average costs USD 600 to USD 800 per
industry - aims development of the tourist year.
product portfolio and guarantee of the-The profile of the itneshare product has
company's standards. developed significantly and nowadays it is
The majority of timeshare developers in ruralmore based on different specific activities.
tourism are represeed by the first two -The form of existence of rural timeshare is
groups. The specialized timeshare developemo st commonly W@Athe part.
in rural areas is very often small businessmamnwhere accommodation is for longer period of
who had reorganized the village house intotime 7 usually 3-4 weeks to 3 months per
timeshare building with reduced number ofyear.
units and vacation intervals. This is more like-The main timeshare owner segments in rural
a family lusiness to him, which makes himt our i sm ar e t he s o cal
personally connected with the timeshareo wner s o0, At he sebkkerbabdy t oL
owners and their needs. At he family touri smo 0
The timeshare developer with business imfmotives and need differ.
hotel and lodging industry are mostly
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-The timeshare developer in ruraltism can

be split in two groups specialized timeshare

developers andtimeshare developers with

business, connected with the hotel and

lodging industry (predominantly represented

by the international hotel chains).
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Abstract

In this article there are described several mathematic analyses of load to energy installation during process of
primary organic waste recycling. There is spoken about the positive influence to work effectiveness of
biotechnological construction process of primary processing. Also, we can see some valuable information taken on
the basis of the engineering research results for tmestruction of initial working out.

Key wordsorganic waste materials, biomass, screw, knife, norms of loading, heat exchange, mixing quality,
methane bacteria, biogas, biotechnology

INTRODUCTION MATERIALS AND METHODS

For the last period, the appeaca of the new In the researches carried out for anaerobic
generation of the constructions that work outreclamation in energy constructions that
organic waste materials gave an opportunityreclaim organic wastes, Imomast al(2013),
to work out the organic waste materialsimomov ans Kaymov (2012) ans Salimov
extremely[1.2.11} amd Imomov (2017) paid attention to
But the content and shape of biomass that iBiomass reactof5.6,9]; Eshonkulov[9]. paid
loaded to them has not been fully studied yetattention to evaluating the biomass depth by
In the result, one should spend too muchayering; Rahmatov and Halilov cited [,
energy on anaerobic process in bioreactor and]investigated pulsing mixing and its speed
the necessity of research hastening is requireB u t in Hoshimotods rese
[2, 3]. Also, in order to perfect the process ofthe wastes from pig farms, Dubrovski (1988)
discharge of biogas that has energetic valuegomplexly emphasized to the installations that
the content and featuresf biomass that is get ecologic gas for fermentation of organic
loaded to bio reactors depend on the primaryvastes to methane. Also, Gridnev and
work out in many way§b.6]. Kovalev (2014) gave their ideas and
Due to the research works of Dubroskiy foundsuggestions on reclamations before loading
that, in working out the biomass with the biomass to bioreactoj2]. Shodiyev, who
anaerobe depends on its deterioration, th@owadays is carrying out his investigations,
speed of mixing loading, humidity dndaily  says that one can achieve optimal parameters
loading. And their changes badly influence onwhen the amount of constructions loadiisg i
the development of methane bacteria. Inincreased up to 6 times a day as citedd)y
working out the energy constructions that areln most of the modern constructions that get
reclaimed in anaerobic process, we carbiologic gas, the primary grinding is not
achieve good qualitative degree of energy anédiccomplished wholly and there isn't take into
biologic fertilizers taken fromthem by consideration the speed in the process of
creating necessary conditions for methangrimary reclamation. All of thesprohibit the
bacteria. And this is included in the work qualitative accomplishment of the biomass
accomplished in the primary proceRg5.6]. loaded to bioreactors. That is why, the
suggested and specially designed mathematic
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model should take into consideration the pu .0
grinding of changing biomass that is loaded to ﬁ'zé (uk {a ax by C@) ( D¢
primary recycling construiin and the speed w0 )
of biomass in the process of humidity and —=234 (u, {a &% by cg) ( ¥
grinding. In the given mathematic model, the e
size, the humidity of the wastes and the speed MY - an (Uk {a ax by C@) ( ¥
of the mass of organic waste in the process of 0 =
primary reclamation of the regenerated energy pu _ .t ,
constructon and the amount of a daily loading ¢ Zka( & by C@) (&

of grinding construction are depicted. (3)

In natural  conditions, taking into Due to sum of finding the extrimum of multi
consideration that the number of |0ad|ngS Inchanging functions’ equationjn the 3d

primary reclamation construction of biomassequation of equalizing the taken sum to zero
that is between 699 % moist of the manure wj|| be the following

of cattle $ied is from 1 to 5 times as the size ..

of manure is from0 . &7 ufpto2 mfy) we eW _ 0

consider to carry out 8 experiments so that to. Ha,

decrease mistakes, using the method ofA

iMet hod of carrying %_x:@erlmentso by
Dospexo\3, 7, §. T pa

W o~ 4
RESULTS AND DISCUSSIONS TE =0
During designinga mathematic model, the }w _
parameters of primanyworking out process in [E =0

the construction of reclamation of the
following organic waste data abased orthe
following, =7 amount of moist [%]y T speed
of liquid mass [m/sec],z T number of daily
loading of the constructiopdaytimed, U i N ) ) ] ]
grinding [ ] and @ 1 carried experiments.  Fna +a3 x, +bd y, +cd z =& U,
We have given the following regression k=L kL k=t k=t

We can compile the flowing system of
equations from the above mentioned 4
equation

7

eqguation on carrying out multi parameters }aoa” X, +aa X +ba X, Vi +ca Z%, = a U, X,
experiments e ket ket kel ket
U=a,+ax+by+CzZ .......cccoevrerrnnnnnn. Q) %aoa aa xkyk+ba yk+ca Z.Y. =a U, Y

. . . . ~ k=1 k=1 k=1 k=1 k=1
In determination of the coefficient of 1
unknowns in the above given etjion, we 1Iaoé 2+ a8 X7 +bA Y,z +CA 7 = aUka
use the met hsouwhreedd5: A thé' | €ast = 5)

J(8,abc)=a U, - (8 +ax +by, +cz))*  where
= @) ni the number of experimenfismes];

Due to the methodweof”'ﬁr?oH%Ofmot%’ guar es o0,

. d of liquid ma ssn/sec
et private total numbers byao, a, b, ¢ Y! SP®€ .
gara&eters in the second equgtion zi the number of daily loadingday/times}

U igrinding[ .

Relatively to the number of -carried
experiments, correlatioconnection due to the
parameter changes are calculated due to the
following Table 1 and heretegrity is taken
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as 1 in a million of cases in order to increaseSo, from (6) equation we can see from the

the degre of definiteness

1iif we put the data given in thEable(5) in

as the following:

€8a, +6,76a+40b+24c =112

f 6,763, +5743142+34,77714% + 20931422 = 9,659429
% 403, +34,77714% +23085714® +14057142% = 6217142¢
T 24a,+2093142% +14057142% +8571438@& = 37,714286

....................... (6)

system of equations thate can get normal

us e

The result isequal to the numbers that are

t he

equation systems with 4 unknowns from it.
to the function given in the equation, it will be When doing the system of these equations, we

met hod [16,121FiJ or d

coefficientsare higher thaf and lower thard.

We can seé&rom the solution of the equations
the following &=0.320554, a=0.247105,
b=0.011710, c=0.27069Ave put them in the
system of equation®) and check the results.

A'e'8.00000(ﬁ5).320554+ 6,7600000.247105+ 40.000000®.011710+ 24.000000.270697=11199990
f 6,760000.320554+ 5,743143D.247105+ 34,777143D.011710+ 20,931429®.270697= 9,659420
%40.00000(1'6).320554+ 34,777143D.247105+ 230857143D.011710+140571429D.270697= 62171367
124.000000(D.320554+ 20,931429D.247105+ 140571429D.011710+ 85714386.270697= 37,714248

So, the difference between them show thez11.200000- 11.199990= 0.000010

mistake in doing theystem of equations
We makea mathematic model of the primary j

}9.659429 9.659420= 0.000009

working process of the energy construction ofj 62171429 62.171367=0.000062
reclamation of organic waste by putting thef37,714286 37.714248=0.000038

results into the SLequation.

The mathematical model is:

U =0.320554+0.2471088.76+0.01171020+ 0.27069 24 =8.95611:

In checking the essence of a mathematid¢-or that, we put the identified coefficients into
Fi s her aheilSsduaion{7) and make a equation. For
stics due to the parameters of primaryeach of the carried experiments we calculate

model ,
working  out
[3.9.
Formula (7):

U, =0.320554+0.24710% + 0.011710/ + 0.27069%2

Tablel. Correlation connection between the parameters of primvarking out process of the organic waste in the

we

process

use

in the

energy U: and the resulted are inserted in Tahle 2
construction ofreclamation of organic waste

energy construction of reclamation of organic waste

U X Y z X2 y? 72
0.800000 0.750000 2.000000 1.000000 0.562500 4.000000 1.000000
0.971429 0.777143 2.857143 1.571429 0.603951 8.163265 2.469388
1.142857 0.804286 3.714286 2.142857 0.646876 13.795918 4591837
1.314286 0.831429 4571429 2.714286 0.691273 20.897959 7.367347
1.485714 0.858571 5.428571 3.285714 0.737145 29.469388 10.795918
1.657143 0.885714 6.285714 3.857143 0.784490 39.510204 14.877551
1.828571 0.912857 7.142857 4428571 0.833308 51.020408 19.612245
2.000000 0.940000 8.000000 5.000000 0.883600 64.000000 25.000000
11.200000 6.760000 40.000000 24.000000 5.743143 230.857143 85.714286

Source: this table was designed based on the mathematiauisl at i ons of

resul ts

t he

159

aut |



Scienffic Papers SeriedManagement, Ecolmmic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

Table 1. (continuousorrelation connection between the parameters of primary working out process of the organic
waste in the energy construction of reclamation of organic waste

Xy Xz yz Xu yuU zU
1.5000@ 0.750000 2.000000 0.600000 1.600000 0.800000
2.220408 1.221224 4.489796 0.754939 2.775510 1.526531
2.987347 1.723469 7.959184 0.919184 4.244898 2.448980
3.800816 2.256735 12.408163 1.092735 6.008163 3.567347
4.660816 2.821020 17.836735 1.275592 8.06306 4.881633
5.567347 3.416327 24.244898 1.467755 10.416327 6.391837
6.520408 4.042653 31.632653 1.669224 13.061224 8.097959
7.520000 4.700000 40.000000 1.880000 16.000000 10.000000
34.777143 20.931429 140.571429 9.659429 62.171429 37.714286

Source:hi s table was designed based on the mathematic

Table 2.Correlation connection for checking the essence of a mathematic model

) U X y Z Ut U-Ut (U-Uy? (U-T)?
1 0.800000 | 0.750000{ 2.000000| 1.000000 | 0.800000| 0.000000/ 0.000000 0.360000
2 0.971429| 0.777143| 2.857143| 1.571429 | 0.971428| 0.000001| 0.000000 0.183674
3 1.142857 | 0.804286| 3.714286| 2.142857 | 1.142856| 0.000001| 0.000000 0.066123
4 1.314286 | 0.831429| 4.571429| 2.714286 | 1.314285| 0.000001| 0.000000 0.007347
5 1.485714 | 0.858571| 5.428571| 3.285714 | 1.485713| 0.000001| 0.000000 0.007347
6 1.657143 | 0.885714| 6.285714| 3.857143 | 1.657141| 0.000002| 0.000000 0.066122
7 1.828571 | 0.912857| 7.142857| 4.428571 | 1.828569| 0.000002| 0.000000 0.183672
8 2.000000 | 0.940000| 8.000000| 5.000000 | 1.999998| 0.000002] 0.000000 0.359997
11.20000 | 6.760000] 40.00000| 24.00000 | 11.19999| 0.000010 1012 1.234281
Note:T T average value of the degree of grinding
Source: this table was designed based on the mathematic simulations efresut e aut hor sé i nvestig

The average value of total growing dynamicsi
of 8 experiments is equal,td.4mmn?.
U 112

n

We calculate it by putting the necessary dat

11.2/8=1.4mmq

Ut T

experimentgmn’]

i Average value of the degree of grinding
Generalization ofthe results of all

6{(1 I The number of parameters that influence
roge

. h the
in Table 2 int Fisher. f
> (&) qQ alue o verage I’eSLrI]'[S of experlments
_{u,- U} & ko=n-ki-1=8-3-1=4
L-uf Tk - L 234281G
................ (8) 10%2
where:
Ui Degree of grindingmm?q]
3O s
) Griudixl:g cm> : Grinding (:11;3
Fig. 1. Drawing of grinding with percent of Moisture and Biomass speed
Source: this figure was designed based on the mat hemat
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o))

n

(=

4

[V

The number of loadings day/times
o L)

1 5 7 9 11 A3 a5 37 19 21 23 25 27 29 31
Degree of grinding cm?®

Fig. 2. Drawing of grinding with the number ofldings
Source: this figure was designed based on the mat hema

CONCLUSIONS bioreactors and gives an opportunity to
control the biomass content

We can make the following conclusions out of

a drawing compiled on the basis of aREFERENCES

mathematic model
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“If the number of dall.y IQadlr]gs IS decreasedprospectéor the production of electricity based on

to 1,the degree of grinding rises @0270697 the processing of manure in anaerobic conditions,

cn. 2014, Journal, Bulletin of the ARussian

-The number of daily loadings influences Research Institute of Livestock Mechanization,
relatively 9% moren the moist of biomass 24-27.

-So, the number of daily loadings due to the[3]Dospexov, B.A., 2012, Methods of field
biomass speed influences on the degree afxperience (with the Isics of statistical
grinding 23to times. processing of results research, Book on Demand,
-Also, the raise of the amount of biomass®354. _ _

moist (rehtively to biomass spepéhfluences [4]Dubrovskiy, V.S., Viestur, U.E., 1988, Metan

P : fermentation of agricultural wastes, Riga
on the degree of grinding &1 times RZ0 nat-17e5855 15

-Due to checking the essence of a mathemati
. o JImomov, S., Hwang Sang Gu, Usmonov, K.,
model by FisheroisF>3t &lias &1 Ragumov, T 2013, VAehndlife
.e. here we make a rather big value than theyganic Fuels / Ministry of Agriculture and Water
number of parameters. It reflexes theresources of the Republic of Uzbekistan.
processes in a mathematic model correctly  Tashkent: Fan, 168 pp.

By creating necessary conditions for metan6]l mo mo v , S.J., Kayumov,
bacteria in working out of the energy Qualitative organic fertilizer from the
construction of the reclamation of organicconstructions of biologic gas, Uz. Aguiture.
waste,i.e.the shape, content and featur&lo- 10. _ _
changes of biomass loaded into bioreactor by/JKantere, V.M., 1990, Theoretical foundations
primary working out of biomass economizes ©f  microbiological - production  technology

the emrgy and time spent for bioreactor dmereént, Moscow: ~Agropromizdat, —4¥9.

. In: Bulkowska K. Optimization of anaerobic
process perceptiblylt also decreases the digestion of a mixture of Zea mays and

number of unsuccessful working process Ofyiscanthus sacchariflorugiages with various pig

161



Scienffic Papers SeriedManagement, Ecolmmic Engineering in Agriculture and Rural Development

Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

manure dosages // Bioresource technology. V.
125. Pages 20816.

[8]Nikitin, G.A., 1992, Biochemical basis of
microbiological production, Publishing House
Vishcha school, Kiev, 319 pp.

[9]1Salimov, O., Imomov, S., 2017, Optimization
of processes of a biogas plant by individual order
/I Irrigatsiya va melioratsiya, 2017, No. 2 (8):47
49.

[10)Shal abanov, . s., 2008,
educational manual, Kazan, 1T35.

[11]Starov, V.N., Lazukin, V.F., Gurov, A.V.,
Vnukov, A.N., 1992, Prddtion of reliability
indices of technical systems. Moscow,
AVyshizdat o.

[12]Volkov, D.P., 1979, Reliability of building
machines and equipment: studies. manual / D. P.
Volkov, S. N. Nikolaev.- M., Higher. schooal,
1979.

[13]Zakharchenko, A.N., Rufai, .A2005, Biogas
production in agricultural production. // Reports of
the TAA. issue 277. M: FGOU VPO RGAU
Moscow Agricultural Academy. CL Timiryazeva,
229232.

162

Econometri x.

An



Scienffic Papers SeriesManagement, Ecolomic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

GENERAL CHARACTERISTICS OF VI NEYARD FARMS | N
PROVINCE

Ayke KARADAJLG!MRYOY%t MG! Itajla ¥RMECK KART

17deéer University, Faculty of Agriculture, D
Email: ayse_karadag@yahoo.com

’lsparta Applied Sciences Umiksity, Faculty of Agriculture Sciences and Technology,
Department of Agricultural Economics, Isparta, Turkey, Email: mevlutgul@isparta.edu.tr

3Ege University, Faculty of Agriculture, Depeé
Email:caglaormeci@ahoo.com

Corresponding authorayse karadag@yahoo.com
Abstract

Grapes produced in many provinces of Turkey, with the possibility to evaluate in different ways and also as an
agricultural product which is also an important contribution to foreign tradeording to the latest data, Turkey

ranks in fifth regarding the total vineyard area and sixth in grape production in the world countries. This study aims
to reveal the economic analysis of grape production. In this framework, determining the ecomootices!,

annual activity results of vineyards, and calculating the production costs in the case of Denizli province. It was
determined that grape production mostly made in aqueous conditions and goble training production was done in
nonirrigated vineyard. Because of this situation, according to the wired training vineyards, it was found that the
yield was about 1.6 times higher than the goble training system. It was determined that the labour force was used
intensively in both production systems. Howeweore labour was used in the wired training vineyards than in the
goble training systenit was determined that the gross production value be higher in the wired training vineyards.
According to these results, it can be said that the wired training sysésnmore advantageous regarding economic
criteria.

Key words viticulture, economic analysis, production cost, labour cost

INTRODUCTION of Turkey, with the possibility to evaluate in
different ways and also as an agricultural
Viticulture in Turkey, provide the most product which is also animportant
favourable climates, as well as the gene centreontribution to foreign trades. Briefly,
of the vine, has extremely old and well  viticulture, agricultural production is an
established culture of viticulture. The history important area for Turkey. 2017 atistics
of the viniculture in Anatolia is quite olénd show that Turkey ranks in the 5tihegarding
the archaeological excavatiom®nfirm that the vineyard area and 6th in grape production
the viniculture existence about 3500 BC. Thein the world. This study aimsto reveal the
inclusion of shapes and reliefs on grapes wereconomic analysis of grape production. In this
the mosimportantindicators of the culture of framework, determining the economic
viniculture in the region. That the relevant structures, annual activitgsults of vineyards,
figures and reliefs made with grapes inand calculating the production costs in the
archaeological excavations in  Turkey, case of Denizli province. Denizli Province
indicating that the widespread of viticulture covers 9.7percentof Tur key ds vin
are the mosimportantindicators. Indeed it carries 11.2percentof the production alone.
hasbeen foundmportantprehistoric artefacts These number shows that Denizli province is
related to the vineyard during the excavationsan importaniocation for grape production. In
conducted in all regions in Turkey [10]. this study, it was aimed to compare tjeble
Turkey is statedas one of the higher ones in training system and wiredtraining grape
the potential of the world in grape productionproduction systems economically. Within the
[1] [11]. Grapes produced in mg provinces scope of the study, crop pattern, average
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vineyard size, production  structures, grape productionand 47.90% ofthem had
economic mdicators such as gross productiongoble training system. When the distribution
value and gross profit for the production by districtswas examinegdit was seerthat all
period were interpretedaccording to the of the vineyards in Buldan district produce
production system. According to the literaturewith the wiredtrainingsystem.

in Isparta provincestudies were comparing

the wired and goble training systems Table 1. Numbers of interviewed producers in research
economicdly which were done by [17]. The districts

findings obtained from this study were - - . . e Loa00
thought to allow to compare the profitability — ¢a! 33 94.30 2 570

¢ivril 13 100.00

of investment in two provinces. Total 6 4790 50 5210
Source: own calculation

MATERIALS AND METHODS The results of the fae®-face interviews were

first transferred to the computer amwdere
presentd as atable with the help of various
statistical package programs. These datee
interpretedoy using the crostable, arithmetic
nad1d weighted averages method. Single
product budget analysis method was used to
determine production costs. Accordinglyeth
incomecost situation was calculated only for
the grape,not for all crops grown in the
interviewed farm. The labour force and
g1achinery power included in the production
cost in the grape production shows the
amounts used in various operations. These
amauntswere givenin hours. The calculation
of the family labour wagesvas basedon
foreign labour costs in the research area. The
amount of pesticide used in grape production
was givenas active ingredients. The amount
of fertiliser used in grape product was
n=2pq/ ® give_n as the amount 'Fhe sum of pIa_nt
nutrients. In case of partial budget analysis,
unit machine rental pricewere takenas a
basisin case producers use their machines.
p: Probability of occurrence As a result of the grape production,_ th(_a gross
product valuewas calculatedby multiplying

q: 1-p (or probability of incidence) )
diaccepgd N sampling err tgeramQUQttofecrop and the sales price. Gross

t (U, sd): The criti PRft was, pajeylatedly spbtract %Ith§ acco
to the degree of fr e%’fg'?f’%rﬁosﬁ fomgfps proquciiqn valug ¢
significance. J17].

Accordingly, 95 percentconfidence interval
and a 1Qpercentmargin of error sample size
were calculatecas 96 producers. dda were

Thedataobtained from the grape producers in
the villages of Denizli Province. Ehdata
were obtained from faem-face interviews
using a preprepared questionnaireAlso,
various statistics, research reports, theses a
paperswere usedas secondary data sources.
In 2017; 4.2 million tons of grapewere
produced in Turkey, and 11.25% of this
guantity was coveredy Denizli [18]. In the
selection of villages, the villages that were
thought to represent the research are
according to the officers whose working in the
Ministry of Agricultural and Forestry. While
determining the number of producers
interviewed in the study, the following
proportional sample volume formulavas
used

If the size of the population was unknown,

where:
n: Sample size

RESULTS AND DISCUSSIONS

Table 2 contains the general characteristics of

gathered from producers by fateface the intervi q d e
surveys. The villages included in the study € Interviewed producers.n€ average was
49 years, the education period was seven

and the numbers of producers interviewed in . :
these villagesvere giverin Table 1. 52.1% of years,andthe agricultural experience was 26

the interviewed farms had wiredraining years. According to the production technique,
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it was determinedthat the goble training fact that the vineyard production area was
systemso6 gr bepkler and tessu lughar than thegoble training vineyards this
educated, but their erpence period was can be interpretedas an indication that the
more than that of thevired trainingsystem. It grape production was thgrimary source of
was seenthat the farm households were income andcommercial purpose. Similarly,

composed of four people. wired training vineyards havéargerland,and

this was another important indicator. The
Table 2. Farmerso6 char adgnostimpsrtantcfinding wasahiat the amouneof t h e
production in interviewed farms irrigated land in these vineyards was very

high both in grape production and other
Fyfg;;”s 30 5467 1029 4448 972  49.36 1118 agricdtural activities compared togoble
Zg;’;‘;’izn(year) 633 249 760 316 699 291 training producing farms. According to the
Househol sos 226 aos 117 a0 1m0 structure of the land, was determinedhat
(person) o o 1o s em st sas the farms produce on average 6.06 hectares of
experiene (year) : : : : : irrigated land and only 0.45 hectare of dry

Source: own calculation land
In Table 3, the distribution Of_land_ OwnerSh'p Table 4.The landpresence and tere in interviewed
an(_j .the|and structure was givenin goble  farms according to the wireicaining system

training system grape production. The

interviewed farms have 7.15 hectares of land e o2 o5 o G T

with an averag of 9.15 plots, 48.8percentof Source own calculation

the lands dedicated to viticulture, 48.71

percentallocated to f‘?'ds crops, 2.3®rcent 16 5 shows the distribution of land
were covered by horticulturandthe rest of it narship in all the interviewed farms. In the
belongs to the vegetables. The own propertyyq . i region, 6.8 hectares of land was

was widgspread ano! const.itutes_ 46.68he  \1aq by an average of 6.82 tslowhile 66.2
total cultivated land in the intervieweagbble percentwas ownedo viticulture. The fact that

.training p(od_uction vineyards. _An_other the vineyard production area was higher than
important finding was the determination of .o iner agricultural  activities in the

the rental land in the production of field crops. oy amined farms carbe interpretedas an

According to theresults, farms have 5.10 . jicator that grape production was the
hectares of dry land and 3.Ohectares of primary source of livelihod and for

irrigated land. Fothis reason, it can be said ommercial purposes. Similarly, the fact that

that pralucerswere able toproduce without yhe |ang amount was too high was another

irrigation or to plant crops with low water iica| indicator. When evaluated according

demand. to the structure of the land,itas determined

Table 3.The landpresence and tenure in interviewed that the farms produce an average of 4.1

farms according to thgobletrainingsystem hectares of irrigated lah and only 2.7
hectares of noirrigated land

Vineya
rd
Field

0.58 3.03 0.40 0.07 0.35 3.15 3.49 48.85

Table 5.The landpresence and tenure in interviewed

aops 0.28 1.46 1.98 0.04 1.53 1.95 3.48 48.71 farms

n:.jrre“w 0.05 0.17 0.00 0.00 0.16 0.00 017 2.31

yegeta oo 0.01 - - 0.00 0.00 0.01 012

Total 915 767 238 0.1 2.05 5.10 715 100.00 g'jgecmps ‘1‘32‘2‘ g_'g g:f 8:3 ig ig 2;3 gg:gg
Source: own calculation Veeuies 004 o0 - 03 o5 oo oo

Total 6.82 5.1 15 0.3 4.1 2.7 6.8 100.00

In Table 4 the distribution of land ownership Source: own calculation
and theland structure was given in wired
training system grape production. The
interviewed farms ha an average of 6.51
hectares of land consisting of 4.74 plots. Th

Some of the features of interviewed and
information about interviged producersvere
epresentedn Table 6 according to thgrape
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production system. According to Table 6, 24growers carbe explainedas the reason why
percent of the farms were also deal with they use the technology more

livestock activities. Itwas determinedhat Regardingcomputer use, 39.fercentof the
47.8 percentof the farms engaged in dairy producers use thmternet and itwas found
cattle breeding and7.8 percentwere engaged thatthe rate of internet use was muchheg

in feeder cattle breeding. According to thein the wired training system producers
grape production technique, wWas seerthat  Producers stated ththey use thénternetfor
animal husbandry was highergobletraining  agricultural purposes as a second for game
vineyards. ltwas determinedhat the state of purposes Only 16.7 percent of producers
training related to agriculture or viticulture i were reported to have the habit of buying
gobletraining vineyardsbe higher than wired newspapers, it seemgiite alow level, butthe
training production. reading rate was 45.8 per cent, which was
Regarding owning nonragricultural income, indicating hat producers have the opportunity
46.9 percentof the producers were found to to read in the village coffee shop or where
be another source of income other thanthey go. According to the grape production
agriculture. As amncomesource, 55.@ercent technique, when reading habits and reading
of the noragricultural producers were retired, habitswere examinedit was determined that
26.7 percentof them work as civisenants or  producers who producegoble training
contract workers, and the remaining 17.8vineyardsread a regular newspaper more.
percent were tradesmen. According to the

grape production structure, Smércentof the Taple 6. LliVEStOCl.( -breed'ing, education and -non
gobletrainingvineyards and 4percentof the agricultural income in interviewed farms

wired trainingvineyards have neagricultural  uvestoc treccing siaws

_ 15 32.6 8 16.00 23 24.0
income. The mostrucial point that attracts ~ Feecase & %3 & w0 i s
attention here was that 79 rcentof the  gue e~ HoomEe e e e T
vineyards which have neagricultural income meome T
in the production ofgoble training were o oo 2 83 0 a6 12 27
retired, and 47.6 percentin wired training ZATvFeera)gTeradnegggzcultural ncome 693296 ® e0men ® oo
vineyards were public officials or contract g ofcompuer 3 w3 2 w0 42 4
workers. It carbe saidthat the average age of rampes "™ Soowe T e e

Regularly reading newspaper rate 26 56.5 18 36.0 44 45.8
O

producers imgobletraining vineyards wasen _ .
years higher than those producing wiredSource: own calculation
training system The average annual income
from the nomagriculturd activities of the : ;
interviewed producerswas determinedto prefer_red by the mterweyved produce_mas

TRY 6,936.42. This figure was calculated agdlvenin Table 7. Produgtlon_was ca_rned out
TRY 6,932.96 for thgobletrainingvineyards with more than one variety in the vineyards.

and TRY 6,939.60 for the vineyards engage rhere were many varieties of grapes W'th.
ocal names. The most preferred Sultani

in wired training production The ownership Seedless arane was a standard arape variet
and use of the conuper of the interviewed . grape grap y
with a good yield. The bunches were of

producerswvere examine@nd the distribution mediun size (300400 g) and normal

according to their production structure wasfre ency. The arains were small (LB
given in Table 6. According to the survey, quency. grains S ¢ g)t
greenyellow, thin-skinned [3]. It matures in

43.8 per centof the grape producers in the <. o .
research area had computeasd only 36.5 mld-seas_onandlts yield varies between-£0
per cenof them used computers.vias found tonnes ha [9]. It was determinedhat 80.21

' dpercentof the interviewed grape producers

that the rate of computer ownership an ultivate Sultani Seedless grapes. According
m r was higher in the pr r . . :
computer use was highe the producers o o the production system, this raticas seen

wired training production. The fact that the as a highly preferred rate of 98 per cent,

producers producing in thevired training especially in wiredraining production. The
system were younger thangoble training P y 9p '
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Razaki grape varieties, which were known ageriod was in the middle season [12]. The
Anadolu Razaki, Karaburun VineRezaki, study shows that 6.2percentof the grape
Rosaki, have a larger bunches (4800 g), farmers prefer this grape variety. According to
conic and infrequent branches. The grainghe type of produwn, it was determinethat
were yellowish light green and large (5 g),this ratiobe more preferreth wired training
long elliptical and 2- 3 cores, sweet and vi neyar ds. Kr i wagk mosty (L a
odourless The vyield per hectare varies cultivated i n Eskikehir regio
between 1016 tonnes. Harvestingite begins shaped rounded black grains [5]. According to
atthe end of August beginning of September the results in the research area 20 centof
[9]. It was determinedhat 47.92percentof grape producers preferred this variety.
the grape interview producers raise this  According to the type of production, was
variety. According to the production system,determinedhat this typebe preferredn goble
especially in wiredtraining system grape trainingvineyards. Mevlana was a variety for
producers preferred thigariety with the rate fresh consumptignthe average bunch weight
of 76 per cent . ¢al kar aw2470v@ svhita graing/pre largef(7 gy, r ap e
used both as fresh aefliticalwshape It [mhtGrés. at the bnkl aof a s ¢
Denizli was one of the black varieties of local August [9]. It was determinedthat 4.17
wine of our country, pexenpoktbda iatérdiewed ggrapevwroducers ¢ a
district and its namewas takenfrom this have this type. According to the type of
district. Grains were of medium sz an production, this varietyonly found in the
ellipsoidal shape, fleshy and juicy grape wired training production. Superio was a
variety [7]. It was determinedthat 14.58 seedlesdresh, also known as Sugraone. The
percentof the interviewed grape producers bunches were large (470 g), frequent or very
cultivatethis variety. Itwas seerthat this type frequent. The grains were gregellow,
has a higher share with the ratio of 26.09coarse (5 @), short oval and seedless. The
percentin thegobletrainingsystem where the vyield per hectare was medium (12 tonnes).
vineyardswere locatedi n ¢ al Di slt was ant early Raeialy thatarvestsin late
Globe was a new kind for Turkegndit can  July [9]. It was determinedhat 4.17percent
be usedin fresh export. Itharvestsin alate of the grapeinterview producershave this
season. The bunch was conicaeéry large type. According to the type of production, this
(1,000 g) and full grain. Grain was purplishtype was seen only in wiredtraining
red round, verycoarse (12014 g), 34 cores vi neyar ds. Siyah I Zz¢ém
[12]. Results shows that 11.4@rcentof the known as Siyah Parmak (black finger),
interviewed producergreferred this variety functional female flowering, medium grain
According to the type of production, was (346 g) and the bunches werediumlarge
determinedthat this ratiobe more preferred black colour, cylindrical grain, 2core, fresh
especially in wired training vineyards. variety [14]. It was determinedthat 2.08
Chamomle was hazygrey-black colour, the percentof the grapenterview producershave
grains were large (6 g) and elliptical, the crustthis type. According to thi/pe of production,
thickness was medium, the swdktvoured this varietywas only foundin goble training
bunches were conical and large (48D g) vineyards. Apart from these, a small number
[8]. Chamomilewas harvesting latatthe end of prodicers have also mentioned other grape
of September and mi@ctober [4]. Accoding v ari eti es, such Hmag whi t
to the findings 10.4per centof the producers which were their locahamesbut have not
grown this grape variety in their vineyards. It been includedn the study since there was no
was determinedhat this typebe preferred information available in the literature.
only in goble training vineyards. Alphonse Regarding grape production system wired
Lavallee was a -3 seeded, grapmpered training vineyards preferred  market/
conical, coarse (55600 g) full-grain grape commercial varieties which have a higher
variety. Grain was purplish black, flattened market share such as sultana, Razaki, Red
round and coarse {§ g). The harvesting Globe.
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Table 7. Grapearietiesin the interviewed vineyards the vineyards. In wiredraining vineyards, it

Grape varities N, NN o was determinedhat the producersise 255.9
talkara L ez 400 14 14 kg 151515 fertiliser, 89.8 kg powder
Simemie v @0 M &2 sulphur, 82.2 kg Diammonium Phosphate and
§'k,(fs T e i 61.4 kg 33percentammonium nitrate per
s 0 ' . hectare regarding quantity. Regarding the

Grape) : N monetary value of fertilisers it was
Source: own calculation determined that the examinedred training
vineyards have the highefrtiliser cost per
hectare was TRY 340.36 in 1%15
fertiliser, following by with TRY 185.9
sulphur, TRY 101.5 potassium sulphate, TRY
87.1 DiammoniumPhosphateand TRY 87.1
33 percent ammonium nitrate. Ingoble
training vineyards, itwas determinedhat the
producersuse 470 kg animal manure, 226.3
kg 1515-15fertiliser, 69.7 kg powder sulphur
and 63.9 kg 3®ercentammonium nitrate per
gectaraegardingquantity.

In order to obtain more quality and healthy
products; the need ffofertiliser, fertiliser,
application method should be determined
correctly. Increasing the use feftiliser will
also play aressentialole in meeting the plant
nutrient requirements by reducing the risks.
Measures to increadertiliser efficiency wee
essential both regarding the product
environmental and economic aspects [2].
Effective and balanced fertilisation with other
necessary cultural processes in the vineyard
improves the physical, chemical and
biological structure of the soil; as well deet
development of the plant ever year b
regenerating plant nutrients into the soi

Table 8. Fertilisers types and quantities used by
interviewed grape producers

. . 151515 226.3 1.18 267.0
[16][19]. For this reason, in order for the 20 15.4 098 15.1
. . (33 %) Ammonium Nitrate 63.9 1.02 65.2
development of vineyardusually it was  Ammonium sulphate 18.0 071 128
: . (26%) Ammonium Nitrate 16.2 1.40 22.7
necessary to return the nutrients that itanimaivanue 4700 0.08 376
. ., Diammonium Phosphate 46.1 1.06 48.9
removes from the soil every year to the soil.eos 0.00 0,00 0.00
. - . . Soil Fertilizer 07.2 1.00 07.2
Vineyards were fertilisedwith both organic  suphur owden 69.7 186 1296
. . - e Organic Fertilizer 121 1.48 17.9
and inorganicfertilisers [6]. The fertiliser  potassumniate 12 130 16
. Potassium Sulphate 14.6 3.68 53.7
types, theaverageamount offertiliser and Chicken Manure 249 015 31
. . . rea . . .
hectare coste/ere givenin Table 8 according
to the production system. When evaluated i
. . 151515 255.9 1.33 340.3
total, itwas determinethat tre producersise N, 37 133 )
. . %) Ammonium Nitrate . . X
2449 kg 1515-15 fertiliser, 187.9 kg animal  Ammonium suphate 372 112 a7
(26%) Ammonium Nitrate 0.00 0.00 0.00
manure, 82.3 kg powder sulphur, 68.8 kganimalwanure 220 008 18
. . Diammonium Phosphate 82.2 1.06 87.1
Diammonium Phosphate and 62.3 kg 33§kgl>g u 0.1 125 126
. . oll Fertilizer . . .
percent ammonium nitrate per hectare suihur Powden 89.8 207 185.9
dingguantit Porassum Nirate T 125 23
regar m ¥ - . Potassium Sulphate 26.3 3.86 1015
Regardingthe monetaryvalue offertilisersit Chicken Manure 183 015 21
rea B . .

was determinedhat the examined vineyards
have the highedertiliser cost per hectare was

TRY 308.6 in 151515 fertiliser, following 20 B0 8o o
by TRY 162.1 sulphur, TRY 83.2 potassium nmonim sphate %a %01 o
sulphate, TRY 72.9 Diammonium Phosphate pmmavanie 1879 1879 1879
TRY 67.5 urea and TRY 66.7 3fer cent cos R o
ammonium nitate. Also, small amounts of Sulphur (Powcer) §§-§ 23-3 25-3
ammonium  sulphate, organicfertiliser, Potassium Nicate 212@30 212.60 212.'60
potassium sulphate, chicken manure, -8£0 chicken manure 208 208 208

47.2 47.2 47.2

. . Urea
fertiliser and potassium nitrateere usedn
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Regardingthe monetaryvalue offertilisers, it
was determinedhat the interviewedgoble

drip irrigation system and chemical sprayi
was done with the help of anatomiser
training vineyards have the highe#rtiliser averagely 15 times between March and
cost per hectare was TRY 267.0 in1%15 September. Iivas determinedhat producers
fertiliser. It was calculatedhat sulphur cost use an insecticide fungicide and metallic
was TRY 129.6, urea cost was TRY 87.1, 33copper against various diseases and pests. In
percentammonium nitrate cost was TRY 65.2 the wiredtraining vineyards producers used
and potassium sulphate cost was TRY 53.8.29 kg of insecticide, 1.58 kg of fungicide
per hectare. and 5.17 kg of metallic copper averagely in
Table 9 shows the grape production techniqu¢he research area. The pruning was carried out
in the vineyards according to the productionon average once a year in January with the
system. In the interviewed wiretkaining pruning shears. In the wired vineyards hoeing
vineyards, the soil processing activities werewas donel.41 times averagely tveeen the
done on averageix times per year from months January and April with a hoe,
February to May. Ploudy disc harrow, rotavators or cultivator. vas determinethat
cultivator and roller were usedfor soil irrigationwas donesighttimes a year between
cultivation. In the wiredrainingvineyards, it May and September by drip irrigation. In the
was foundthat thefertilisation was done at research region, the grape harvests made
2.06 annual averages from Januarytioe It in September,and the tansportation was
was determinedhat 103.6 kg of nitrogen, carried out by the merchant. In thgoble
89.9 kg of phosptrus, 42.1 kg of potassium training vineyards, the soil processing
and 89.8 kg of sulphure usedper hectare as activitieswere doneon averagdour times per
plant nutrient during the production period. Inyear from March to June. Plough, disc
the wired vineyardgertilisation was doneby  harrow, cultivator and rollewere usedfor
manually orfertiliser machine, cultivator and soil cultivation.

Table9. Production technique in interviewed vineyards

Plough, disc harrow,

Soil preparation MarchJune 4 -
cultivator, roller
Manually, fertilisation N 106.6- P 64.2- K
Fertilisation JanuaryJune 1.26 machine, cultivator, 445-S 69.7
atomiser Kg hat
7.27 Kn-882ti
- . Atomizer, pulverisator /  Fungicide
Pesticide spraying March September 6 back pomp 30.69 metallic copper
(Kg ha?)
Pruning February March 1 pruning shears -
. manually, hoeing
Hoeing March-June 1.47 machine, cultivator -
Irrigation June July 0.54 _dr!p, f.IOOd and spraying
irrigation
Harvest September 1 merchant -
Transport September 1 Trailer -
. . Plough, disc harrow,
Soil preparation February May 6 cultivator, roller -
Manually, fertilisation N 103.6- P 89.9- K 42.1
Fertilisation JanuaryJune 2.06 machine, cultivator, drip - S 89.8
irrigation Kg hat
329 Kns€l®d i ¢
Pesticide spraying March- September 15 Atomizer, Fungicide - 5.17 metallic
copper (Kg hd)
Pruning January 1 pruning shears -
. . manually, hoeing
Hoeing January April 141 machine, cultivator )
Irrigation May- September 8 Drip and flood irrigation -
Harvest September 1 merdant -
Transport September 1 Trailer -

Source: own calculation
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In the goble training vineyards, itwas found 6.36%were pesticide costs and the remaining
that thefertilisation was done at 1.26 annual 3.58% were from irrigation costs in the grape
averages from January tdune It was production. According to the production
determinedhat 106.6 kg of nitrogen, 64.2 kg system, itwas determinedhat the cost of
of phosphorsg, 44.5 kg of potassium and 69.7 labour in wiredtraining be higher in both
kg of sulphurwere usedoer hectare as plant proportional and value (Table 10).

nutrient during the production period. Also, fertiliser, irrigation, shrinkage and other
It was determinedhat fertilisation was done costs were higher in wirettaining than the
by manually or fertiliser machine and gobletrainingvineyard as the monetary value
cultivator. It was determinedhat pesticide (Table 10).

sprayingwas donewith an atomiseraverage

six times between March and September inTabIe 11. Profitability indicators in interviewed

the goble training vineyards. It was vineyards

determinedthat producersise an insecticide éirea'geﬂsoenu?:g[)hﬁge TRY K 4861833 1354
fungiCide and metallic copper againSt VariOUSGross production value (TRY Ar  8,705.4 13,565.9 16,544.8
diseases and pests. In thgoble training  Guosspom (i n. ao1 70800 iboree

vineyards, producers used 7.27 kg of Source: ownalculation

insecticide, 3.32 kg of fungicide and 30.69 kg

of metallic copper averagely in the researchlable 11 shows some profitability indicators
area. The pruning was carried out on averagé@ccording to the grape production system. In
once a year in February or March with thetotal vineyard had 13.34 tonnes of grape yield,
pruning shears. Hoeingas donel.47 times they sold the grape to an average of TRY
betweenMarch and June averagely with a 1.24,andthey had a gross production value of
hoe, rotavators or cultivator. Itwas TRY 16,544.8 per éctare. After deducting
determinedhat irrigationwas done.54 times the variable costs, the gross profit of the grape
a year between June to July with the dripproductionwas calculatecas TRY 10,878.6.
irrigation  system or traditional flood This rate was found to be TRY 7,090 per
irrigation. In the research region, the grapehectare for wiredtraining production and
harvest was made in September,and the TRY 4,415.1 for ingobletraining production
transportation was carried out by the merchanTable 11).

(Table 9).
CONCLUSIONS

Table 10. Variable costs in grape production according

to the production system interviewedvineyards The purpose of this study was to reveal the
economic analysis of the vineyards by
comparing wired and goble training

Labour cost 2,408.3 56.13 4,013.7 61.98 3,419.0 60.34

Fertilizer cost 774.6 18.05 958.9 14.81 890.6 15.72 prOdUCtiOﬂ SyStem in DeniZli PrOVince. The
o o0 1o s asm  wee o data of the studyvas obtainedirom grape
pachner ases  eso  4m2 670 4009 723 producers of two different production stgm
oot e w0s o0 e ees  w@s  on in Denizli Province. Itwas determinedhat

Variable cost 4,290.3 100.0 6,475.9 100 5,666.2 100.0

grape production mostly made in aqueous
conditions and goble training productiaras

Table 10 shows the distribution of variable don€ein nonirrigated vineyards. Because of
cost according to the production system. InthiS situation, according to the wired training
gereral, it was determinedhe interviewed Vineyards, it was found thahé yield was
vineyardshave toTRY 5,666.2 total variable 2aPout 1.6 times higher than the goble training
costs. 60.34% of the variable costs wereSyStem. Itwas determinedthat the labour
composed of labour costs, 15.72% werd0rcewas usedntensively in both production
fertiliser costs, 7.23% were from machinery Systems. However, more labowas usedn

cost, 6.77% were fronother variable cost the wired training vineyards than in the goble
training system. Wén an evaluationwas

Source: own calculation
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Abstract

The purpose of this work is to demonstrate the algorithm of actions for modern ecosibating optimization of

the land use structure by the example of a specific 30.01 ha study area with the help of updating the eroded soil type
differences. Descriptin and refinement of soil type difference was carried out by the way of making soil profiles,
half-soil profiles and further surface interpretation on a base of laboratory soil samples results. The creation of a
generalized digital elevation model (DEM}alhas been taken into account to highlight the determination of slope
gradient and the shape of the slope using the archive cartographic material of the scale of 1:10 000. Based on the
obtained map of the slopes gradient and the generalized digital nobdelief, contours of additional soil type
differences were revealed, and appropriate recommendations for their use to precise farming, depending on their
belonging to a certain eetechnological groups were presented. Such kind of information in thedodata files

provides necessary support for programming the input of fertilizers or soil tillage operations on slopes in system of
precise farming.

Key words erosion, digital elevation model (DEM), soil diffeies, agretechnological groups

INTRODUCTION terraces, feest belts, etc.) in most cases have
become unusable and operated in limited
Water erosion on the slope lands is not anode (or even does not functioning at all).
degradation process that had happen iTaking into account this fact we can confirm
Ukraine by accident. It is a natural andconclusions about the prevailing prerequisites
inevitable result of mismanagement offor activating the intensification of ruoff
agriculture production system during the lastprocesses or otherwise, high demand in
50 years [3]. For the modern sector ofimplementation of soitonservative contour
agricultural production in Ukraine that is reclamation system of land use on these
characterized by a mosaic structure of landerritories [10].
use, caused by the consequences of the reform conditions of a limited financial source of
in 199Gties aimed at dividing the lands of material assets, owners of slope lands prefer
collective farms into appropriate set of privateinstead of additioal capital investments to
ownership plots. At the same time,certain combat the emergence and development of
part of the land plots continues to be used byvater erosion processes, to concentrate
the owners, and some are leased to largproduction on more plain territories and to
producers of agricultural products with thetake the slope areas out of circulation. At the
possibility of further prolongation with getting same time there is a saving of sources and
a maximal profit. resources, wkth can be directed to other
Such economical conditions and a relativelyneeds of the economy, namely, the purchase
high number of sloping lands in agricultural of fertilizers, seeds and fuel.
production provoke a spreading of erosionAmong the common ways to combat erosion
processes in Ukraine. processes, the organizational and agro
The fact that the soil protection system of landtechnical measures in the arsenal of land users
use in slope areas includes previously erodedan be noted, includingh¢ soitconservative
erosion structures (in the form of trees,contour reclamation system of land use
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mentioned above, change in the direction obasis of the slope steepness gradient and
vehicle movement during tillage; removal of degree of soil erosion.

the most steep part of the field from the landThe study site was presented by a field site
structure; optimal timing of sowing; regime of under hayfields with an area of 30.01 ha on

moisture sup@ment with crop rotation the slope of a convex shape (VV classification

selection and the way of processingaccording to FAO) of the southwest exposure

agricultural machinery and others [9]. with an average steepness value of up to 3
degrees [5, 8]. Type of the soil is a
MATERIALS AND METHODS chernozem ordinary loamy with ligictay

composition with different degrees of soll
The research method included geographierosion.
information analysis of the terrain using the The purpose of this work was to demonstrate
Quantum GIS program [1, 2, 7]. The digital the algorithm of actions for modern erosion
terrain model (DEM) was built on the basis of combating optimization of the land use
topographic map data of scale1D 000. Soil structure by the example of a specific field
differences were determined with the help of gplot of an irregular geometric shape with an
morphological description of the embeddedarea of 30.01 ha, by clarifyg and refining
sections, the boundaries between thahe eroded soil differences and creating a
differences were determined by desaripthe  digital relief (elevation) model (DEM).
half-profiles and soil surface inflows, the eco Study area has been chosen among many
technological groups were determined on theothers in eassouth part of Harkiv region, in

Barvinkove town, Ukraine (Fig.1).

COORDINATES OF STUDY AREA IN SYSTEM OF AXES:
FROM Xpig= 5412595 499 TO Xay=5413272,608
FROM Y= 6189553.979 TO Yn:=6190230.376

Fig.1. Map of study area (t. Bankove, Kharkiv region, Ukraine, 2017).
Source:Google and Bing Satellite Imagery

In order to increase the information content ofprofiles and hakprofiles based on the
the cartographic material, soil profiles wereobtained generalized digital elevation model
indicated on all the schemes and mapspresented on cartographic scheme (Fig. 4).
although the places of their bookmamyi To create such scheme two transitiomalps
varied as the soil cover was studied with then QGIS environment were created (Fig. 2).
help of soils samples analyze from soil
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Legend of the map

& Location and numeration of soils profiles
[-"] Borders of the study area

; 5 oL 5: = 7 w— ::: ».
Fig.2. The map of the study area with location of soil profiles and allocated diagonals of altitudes (topographic map

of scale 1:10 000).
SourceGoogle and Bing Satellite Imagery

RESULTS AND DISCUSSIONS The next step of the research is the
generalization of the images obtained on the
Based on the geographical informationbasis of the digital elevation model (DE M)
analysis of the terrain, the distribution of therelief with the selected soil profiles spots and
territory was carried out according to existingslope gradientegree [4, 6]Results of such
altitudes and appropriate requirements folinterpretation are presented below (Fig.3).
implementation in precise farming were Since the aim of this study was to describe in
revealed. With the help of mathencal detail the algorithm for improving the soil
modeling of erosion processes, cartograms oflifferences based orhé¢ additional material
potential soil erosion for the territory of the obtained in the form of the results of the geo
site have been created and zones of increasedorphological description of soil profiles,
erosion hazard with potential soil erosion ofhalf-profiles and laboratory analysis of the
up to 35 t/ha per year have been identified. samples, no detailed explanation was planned
It is establishedhat according to analyses of for the origin of theses identified eroded soils.
selected soil samples from soil profiles of thislt is possible to assume at the hypothesis level
area such three types of soil are presentethe fact that possible erosion preventive

below: influence of nearby relief elements such as
(Chernozem ordinary slightly eroded heavyroads, forest belts, and trees was not as
loam and lightclay (code 65 e); efficient as it should be and provoked soill

(i'Chernozem ordinary moderately erodedrun-off processes during the lastays.

heavy loan and lightclay (code 66 e); Prior to research, the land in this area was

(iilMeadow (deposited) chernozems andmostly of the heavy loam and light clay
meadow chernozem heavy loam and light claychernozem but without considering the deg
soils (code 209 e). ree of ruroff processing.
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Legend of the map
@ Location and numeration of soils profiles

v _ 1 Borders of the study area

Slope gradient, degrees

Emo0.0-10

EI1.1-20

EN21-30

El31-50

Fig.3. Map of the digital relief map for the research site with the allocation of slopergréd degree)
in current QGIS version.

As a result of the processing of laboratoryhumified upper soil profile.

analysis data and descriptive information onThe generalization of the research area
soil profiles, it was possible to distinguish included the definition of the shape of the
three soil differences, which differed in slope, the identification of transitional zones
humus content, degree of roff processes, for soil material, as well as the removaldan
and consequently in the thickness of thesedimentation zones (Fig.4).

Legend of the map
@ Location and numeration of soils profiles

|- -_' Borders of the study area

Fig.4. Cartographic scheme of generalized digital elevation model with positive (light) and negative (dark) relief
curvatures of research area in current QGIS version.
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It is established that the whole surface of thelThe surface has an aligned character with an
slope is represented by differences of differentgeneral iclination angle of from 2 to 23
erosion degree. The zone of removal of soildegrees, in contrast to the negative curvatures
materials is formed in the upper part of theof up to 35 degrees in norttvest upper top
site (spots of soil profiles 2 and 3 on theand south east bottom parts of study area,
scheme), transition (ruoff) passes from top which borders on the rodda natural barrier

to bottom in the western and starn parts to transition and accumulation of themmoved
(spots of soil profiles 1 and 4), dividing the soil material. The analysis of the percentage
site into th ratio of soil differences showed that
ree parts visible on the scheme. In these partshernozem ordinary slightly eroded heavy
of the plot, visible traces of flushing are loam and lighiclay (code 65e) occupies
shown leading down the slope. The tabulatior62.3% of the site area; chernozem ordinary
of other spots (soil profiles-B) confirmed te  moderately eroded heavy loam and liglay
assumption of the continuation of the zone of(code 66e) occupies 37.0% of the site area;
removal on south of the lower boundary of themeadow (deposited) chernozem and meadow
experimental site with the accumulation of chernozem heavy loam and ligtlay soils
soil material on the territory next to spot of (code 209e) the area of 0.7 % of the site area
soil profile 8. (Fig.5).
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Fig.5. Updated mapping scheme of study area with selectedffmiédces in current QGIS version.

Since all the listed soil types are situated oriThe second ectechnological group consists

the slopes with gr adoaflanms thatfare subjecttcdweak and riolleratet h e

belong to the two ectechnological groups. soil erosion. Slope gradient varies from 3 up

The first ecetechnological group of soils t o 5 A. The | engt h6000 f
consists from lands with steepnessstfpes meters. Potential soil ruoff intensity does
0-3 A. I n t he f riaameeands f nottexeed610dhapar year.

that suitable for intensive use in agriculture.The last oné third ecoetechnological group
Lands of this group are not or subject to weakpresents lands with slope gradient more than

water erosion with a length of the runoff line 5 A . The | en off bxceadf600t h e

is 300400 meters and potential intensity of meters and potential soil rwoff intensity
soil runoff is nearly 5 t/ha per year. exceed 10 t/ha per year. In case of further
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plans for the cultivation and other DEM (digital elevation model) is lined up
technological operations strongly with other software environments for
recommended  withdraw them  from downloading into the lad-use optimization
agriculture production for the amelioration technology or software; DEM in such case
and Aforestizati ono clealy shows gshe cla3shiaationl ohthedstudy a r e
presented here with moderately and highlyarea slope gradient forms; borders between
eroded soil types with no possibilityo  different eroded soil types and organize
organize tillage and other technological appropriate soiprotective land use.
operations.
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Abstract

Due to its characteristics, Olt County has a high potential faicadtural activity. Starting from this, adding the
regional framework of existence, the paper presents the rapeseed offer in the context in which this culture is
currently an extension. Regarding the cultivated area, the following aspects were highlaghiational level, the
indicator variation of amplitude was 432,035 ha (4.10 times for the minimum level of indicator, 19.60% decrease
when is compared to the maximum level for the indicator); there is a variation of amplitude at regional level of
48.3® ha, which was a increase of 3.20 times the minimum level (2013), and a decrease of 23.81% when we
compare to the maximum level (2010), at the county level the variation amplitude of the surface area was 23,904 ha,
which exceeded the minimum level of daddr (2012) by 3.56 times and was 21.92% lower than the maximum level
(2010). Regarding total rapeseed production, there is a national variation amplitude of 1,135,268 t, which exceeded
7.21 times the minimum (2012) and was lower by 12.19% of the maxiannm(2016); at regional level, the
variation amplitude was 91,440 t, which exceeded 4.71 times the minimum term (2013) and was lower 17.33% with
the maximum level (2016); at the county level: the recorded amplitude reached 41,675 t, which exceedéd the 4.4
times the minimum term (2012) and was lower than the maximum term (2010) by 18.34%. If we refer to the average
production yield per unit of production (kg / ha), the following conclusions can be drawn: at national level, the
variation amplitude was 1,478 / ha, which exceeded 1.09 times the minimum (2009) was lower than the maximum
term (2016) by 47.87%; at regional level the indicator has a variation amplitude of 1,415 kg / ha, which exceeded
the minimum period (2013) of 1.11 times and was lower cosalp@arthe maximum period (2016) by 47.30%; at the
county level, the amplitude of variation of the indicator was 1,255 kg / ha, which was lower than both the minimum
(2013) and the maximum (2016) with 0.87 and 50.22%. OIt County represents a decisivempobdapeseed for

the Region South West Oltenia, by the weights held at the cultivated area level (47.63%) and the total production
(46.44%). The decrease in the share for total production compared to the cultivated area at regional level, is
explained byower average yield per hectare for the county with 0.33% compared to the regional one.

Key words rapeseed, offer, average production, total production, area

INTRODUCTION (cattle, pigs, poltry). Rape oil has the iodine
index 94112 and can be used in the textile,
Rapeseed (Colza or Autumn Rapeseed) is deather, plastic, lacquer, paints, inks,
the time, one of the most importanteic  detergents, printing, lighting or lubricating
species worldwide, growing for 48% oil  oils, paint oil, candles, in the manufacture of
rich seeds, oil used in human food, margarinantifouling agents, as an adjuvant to
and in industry [9].The functional properties pestiedes, as hydraulic fluidsThe fortified
of rapeseegrotein isolate (RPI) has limited rapeseed oils revealed higher antioxidant
its utilization by the food industr]. capacity and an increase in oxidative stability
Autumn rapeseed for oil ismportant as in comparison with the refined rapesexd
industrial raw material, food, animal feed and[7].
agratechnologically [2]. It can be shown that By its specificity, rapeseed is part of the
from a tone of rapeseed, 42% is used for oibleaginous plant line, which isased on the
production, and 56% for the production of production of raw materials made from
fodder used in the feeding of various species
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sunflower, soybean, oil rapeseed and castoMATERIAL SAND METHODS

oil [8].

Th([a ]rapeseed is a plant specific to theFor the conventional work there were used
temperate climate with mild winters, cool and classical economic indicators, cultivated area
humi d summers, bei ng(ha)etatal proguction{tlhaad avgrage yieldgky
most important species pigfor oil, cultivated / ha). These indicatorseapresented for three
for its oil rich seeds [3]. reference levels: national level (Romania),
For increasing rapeseed economic yield infegional level (South West Oltenia Region),
farmeros fields, i t coyngydeyed (Olt;Countyp Basedon @&is, theh e i r
technical knowledge about crop managemengomparison (%) between the three levels was
too [1]. Flord bud numberdeterminesseed achieved: the regional one compared to the
yield potentialof rapeseed]. national ongthe county one with the regional
The variation in annual yields for agricultural ones. The dynamic series analyzed consists of
crops and livestock production leads to ahine terms, i.e. the time period between 2008
variable agricultural products supply. and 2016. The method of analysis used was the
In the long run, the supply of agricultural comparison. This method, appreciates the

products is relatively stable, depending on thgesults of an agricultural holding, and
volume of annual agricultural prodyc¢he compares them with the reference bases that

level of stocks accumulated over time, thecan be called. The comparison can be made in
impact of agricultural policies etc. time, in space, or it can be a mixed @5k

So, the supply depends on production, and has

different relation to demand depending on aRESULTS AND DISCUSSIONS

number of conditions and particularities of
agricultural products, depending dme level

of solvency of the demand, the psychological
factors etc.

Table 1 shows the data on the evolution of the
areas planted with rapeseed during the period
20082016 [10].

Table 1. Cultivated area (ha)

National level South West Oltenia region County Olt
% %
Year Eff * Dynafpic Eff ¢ Dynafpic cotrglg?éed Eff * Dyna{pic Ci??ﬁéed
Ibm Ibm . Ibm .
national regional

level level
2008 364,978 100 32,939 100 9.02 16,559 100 50.27
2009 419,900 115.05 35,594 108.06 8.47 19,254 116.28 54.09
2010 537,330 127.97 63,395 178.11 11.79 30,613 158.99 48.29
2011 392,668 73.08 36,227 57.14 9.23 14,143 46.20 39.04
2012 105,295 26.82 15,539 42.89 14.76 6,709 47.44 43.18
2013 276,596 262.69 15,089 97.10 5.46 8,730 130.12 57.86
2014 406,705 147.04 21,414 141.92 5.27 11,072 126.83 51.70
2015 367,885 90.46 31,625 147.68 8.59 15,153 136.86 47.91
2016 455,953 123.94 41,187 130.24 9.03 17,325 114.33 42.06

Source! http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=AGRI1268A12017)

" own calculation.

At national level, the area planted with 2015 (367,885 ha) and 2011 (392,668 ha);
rapeseed ranged from 105,295 ha in 2012 tavith areas over 400,000 ha2014 (406,705
537,330 ha in 2010. From the surface point oha), 2009 (419,900 ha), 2016 (455,953 ha)
view, the years can be grouped as followsand 2010 (537,330 ha). The evolution over
with areas up to 300,000 h&012 and 2013 time of the indicator was uneven,
(276,596 ha); with areas ranging from characterized by increases from 2008 to 2010
300,001 to 400,000 ha2008 (364,978 ha), (+15.05 ad + 27.97% compared to the terms
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of comparison), decreases in 2011 and 201Zhe other terms of the dynamic series ranged
(-26.92 and-73.18%), increases in 2013 andfrom 6% to 10% as follows: 8.47% in 2009,
2014 (+162.69 and + 47.04%), decreases i8.59% in 2015, 9.02% in 2008, 9.03% in
2015 €¢9.54%) and increases in 20162016, 9.23% in 2011 (Figure 1). For Olt
(+ 23.94%). County, fluctuating contributits are as
For the South West Oltenia Regjothe follows: below 40% for 2011 (39.04%),
cultivated area recorded an extreme of 15,08®etween 40 and 50% for 2016, 2012, 2015
and 63,395 ha for the years 2013 and 2010and 2010 (42.06, 43.18, 47.91 and 48.29%
There are years when the indicator did notespectively), over 50% in the years 2008,
exceed 25,000 ha (201215,539 ha and 2014 2014, 2009 and 2013 (50.27, 51.70, 54.09 and
- 21,414 ha), and years with surface levels57.86%, respectivelyFigure 1).

from 25,001 to 45,000 ha (261t 31,625 ha,
2008 - 32,939 ha, 2009 35,594 ha, 2011
36,227 ha and 201:641,187 ha).

If we refer to the evolution of the indicator,
for the period 2002016, its noruniform
trend is observed. 54.09 5736
After a twoyear period (2009 and 2010),
when the indiator is overtaking the reporting 30-27 43.18
bases (1.08 and 1.78 times respectively), ther
is a threeyear period in which it decreases
(201132013, decreases by 42.86, 57.11 anc
2.90 % compared to the terms of reference)
then three years in which the trend is upmvar
(20142016, 41.92, 47.68 and 30.24%
exceedance levels).

Olt County is characterized by variations in 9.02 g 47 11.79
the area from 6,709 ha in 2012 to 30,613 ha i ~
2010. Only in 2013, under 10,000 ha (8,730 - 5.46 5 17850 9.03
ha) were cultivated, and for the rest of the /\ ~

years the dynamicseries indicator was 20085000
between 10,001 and 20,000 ha as follows 2011 5915
11,072 ha in 2014, 14,143 ha in 2011, 15,15 01 2015
ha in 2015, 16,559 ha in 2008, 17,325 ha ir
2016 and 19,254 ha in 2009.

As a result of the state of affairs, it can be
estimated that the evolutioof the indicator
was fluctuating: increases in 2009 and 201(
by 16.28 and 58.99% compared to the
comparison term, decreases for 2011 an
2012 ¢53.80 and -52.56% respectively) Fig. 1. South West Oltenia, Olt County

increases from 2013 to 2016 (outturns of 1.30; Weights within the national and regional area (%)
1.26, 1.36 and 1.14 respectived§ the bases Scurce: Own calculation and design.

of comparison). . .
The region -cultivated between 5.27 andTgﬁlg ?6[11];0{ total production are presented in
14.76% of the surface area of rapeseed '
national level (2014 and 2012 respectively).
For the rest of the dynamic series, there is stilg
a level comparable to 2014 (5.46% in 2013)
and alevel that shows a share higher than
10% (2010 11.79%).

% region at national level © % county at regional level

otal rapeseed production in Romania rahge
etween 157,511 tin 2012 and 1,292,779 tin
016.
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Table 2.Total production (t)

National level South West Oltenia region County Olt
% %
Ibm Ibm . Ibm .

national regional

level level
2008 673,033 100 59,539 100 8.85 27,429 100 46.07
2009 569,611 84.63 50,568 84.93 8.87 25,064 91.38 49.56
2010 943,033 165.56 | 109,138| 215.82 11.57 51,029 | 203.59 46.76
2011 738,971 78.36 60,912 55.81 8.24 27,113 53.13 44,51
2012 157,511 2131 20,303 33.33 12.89 9,354 34.50 46.07
2013 666,097 422.89 19,156 94.35 2.87 11,049 | 118.12 57.68
2014 1,059,121 159.00 51,502 268.86 4.86 27,826 | 251.84 54.03
2015 919,473 86.81 73,621 142.95 8.01 35,379 | 127.14 48.06
2016 1,292,779| 140.60 | 110,596| 15022 8.55 43,681 | 123.47 39.49

Source? http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=AGR1R0A 12017)
™ own calculation

For the rest of the dynamic series, the2012 to 51,029 tons in 2010. For the other
following positions were recorded: betweencomponent sequences of the dynamic series,
500,000 and 700,000 tons: 2009, 2013 angbositions are as follows: kmk 20,000 t-
2008 (569,611, 666,097 and 673,033 2013 (11,049 t); between 20,000 and 30,000 t
respectively); from 700,001 to 1,000,000 t:for 2009, 2011, 2008 and 2014 respectively
2011, 2015 and 2010 (738,971, 919,473 an@25,064, 27,113, 27,429 and 27,826 t); from
943,033 trespectively); over 1,000,000 -t 30,001 to 44,000 t in the years 2015 and 2016
2014 (1,059,121 t). If we refer to the (35,379 and 43,681 t, respectively). The
dynamics of the indicator, we see thedynamics of total rapegd production in Olt
alternation of the periods of decrease andCounty is characterized by a fluctuating
increase of total production as follows: evolution. In this respect, it is noteworthy: the
-15.37% in 2009, + 65.56% in 20121.64% 2009 decrease -8.62% compared to the
in 2011, -78.69% in 2012, + 322.89% in 2013, previous term of the dynamic series), the
+ 59.0% in 2014,-13.19% in 2015 and increase for 2010 (2.03 times the reporting
+ 40.60% in 2016. base), the downwarttend of 2011 and 2012
At regional level, the total yield of rapeseed(-42.87 and65.50% compared to the terms of
ranged from 19,156 t in 2013 to 110,596 t inreference), the growth period of 2013, 2014,
the year 2016. With regard to the situation2015 and 2016 (+18.12, +151.84, +27.14 and
specific to theother terms of the dynamic + 23.47% respectively).

series, the following positions are found: fromRegarding the regional and county
20,000 to 61,000 t in the years 2012, 2009¢contributions to the national and regibna
2014, 2008 and 2011 (20,303, 50,568, 51,502¢vel of the indicator (Figure 2) it can be seen
59,539 and 60,912 t respectively); overthat: at national level, the region had variable
73,000 t in the years 2015 and 2010 (73,62Tontributions (weights): below 5% for the
and 109138 t respectively). If we analyze the years 2013 and 2014 (2.87% respectively,
dynamics of the indicator, we can observe itdbetween 5% and 10% (2015, 2011, 2016,
fluctuating evolution, with declining or 2008 and 2009 8.01, 8.24, 8.55, .85 and
increase compared to the reference period3.87% respectively), over 10% (2010 and
2009, 2011, 2012 and 201315.07,-44.19,- 2012- 11.57 and 12.89%, respectively) ; at
66.67 and-5.65% respectively); 2010, 2014, regional level, the county is registered with
2015, and 2016 (2.15, 2.68, 1.42, and 1.5(ariable contributions (contributions) as
times). follows: below 40% in 2016 (39.49%),
For Olt County, total rapeseed production hadbetween 40 and 50% in 2011, 2008, 2010,
variable levels ranging from 9,354 tons in2015 and 2009 (44.51, 46.07, 46.76, 48.06)
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and 49.56% respectively), over 50% in 2014(1,496, 1,755, 1,844 and 1,882 kg / ha); over
and 2013 (54.03 and 57.68% respectively). 2,000 kg / ha 2013, 2015 and 2014 (2,408,
2,499 and 2,604 kg / ha respectively).
Analyzing the dynamics of the indicator, there
are decrases compared to the terms of
comparison in 2015, 2012 and 2008.03, -
20.51 and-26.41% respectively), and their
exceedances in 2011, 2014, 2016, 2010 and
2013 (1.07, 1.08, 1.13, 1.29 and 1.60 times
respectively).
For the South West Oltenia Region, age
production varied from 1,270 kg / ha in 2013
to 2,685 kg / ha in 2016 years. Between these
limits, the terms of the dynamic series were
4451 positioned as below: 2,000 kg / ha in 2012,
\3949 2009, 2011, 2010 and 2008 (1,307, 1,421,

57.68
49.56 54.03

46.07

46.76 4407

1,608, 1,722 and 1,808 kg / hespectively);
over 2,000 kg / ha in 2015 and 2014 (2,328
and 2,405 kg / ha respectively). The evolution
of average production for 200816 is
characterized by decreases in 2009 compared
to 2008 €21.49%), increases in 2010
(+21.18%), decreases for 2012012 and
2013 €2.38,-22.25 and-2.83%), followed by
an increase of 89.37% in 2014 compared to
2013, a decrease of 20% in 2015 by 3.20%
compared to the previous term, and finally by
2016 a 15.34% increase compared to the year
- 2015.
Analyzing the averageproduction of Olt
County, the fluctuation limits of 1,266 and
2,521 kg / ha are established for the years
2013 and 2016 respectively. Above 2,000 kg /
ha is 2015 and 2014 (2,335 and 2,513 kg / ha
respectively). Less than 2,000 kg / ha are:
2009, 2012, 20®, 2010 and 2011 (1,302,
1,394, 1,656, 1,667 and 1,917 kg / ha
respectively). The dynamics of the indicator is
characterized by uneven  evolutions,
decreasing in 2009 compared to 2008
Fig. 2. South West Oltenia Region, Olt Counghares  (-21.38%), increases in 2010 and 2011
in total national or regional production % (+28.03 and + 14.99%)edreases in 2012 and
Source: Own calculation and design. 2013 (27.28 and9.18%), an increase in 2014
(+ 98.50%), a decrease for 2013.08%) and
an increase for the year 2016 (+ 7.97%
compared to the year 2015).
he positioning of the regional average
Sproduction levels compared to the inagal
situation reveals subunit levels for most of the
ears of the dynamic series (2008, 2010,
011, 2012, 2013, 2014, 2015 and 2016
183
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Table 3 shows the specific situation for the
average production [10].

In the case of Romania, the average yield wa
between 1,357 kg / ha (2009) and 2,835 kg
ha (2016). The rest of the dynamic serie
components werpositioned below 2,000 kg /
ha in the years 2012, 2010, 2008 and 201
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98.05, 98.12, 89.32, 87.37, 52.74, 92.362009 (1.04 times the comparison éagigure
93.16 and 94.71%, respectively) except for3).

Table 3. Average yield (kg/ha)

National level South West Oltenia region County Olt
% %
Year Eff * Dynainic Eff ¢ Dynalznic cotg?ﬁéed Eff * Dyna*r*nic cog;gr?éed
Ibm Ibm . Ibm .
national regional
level level
2008 1,844 100 1,808 100 98.05 1,656 100 91.59
2009 1,357 73.59 1,421 78.59 104.72 1,302 78.62 91.63
2010 1,755 129.33 1,722 121.18 98.12 1,667 128.03 96.81
2011 1,882 107.24 1,681 97.62 89.32 1,917 114.99 114.04
2012 1,496 79.49 1,307 77.75 87.37 1,394 72.72 106.66
2013 2,408 160.96 1,270 97.17 52.74 1,266 90.82 99.69
2014 2,604 108.14 2,405 189.37 92.36 2,513 198.50 104.49
2015 2,499 95.97 2,328 96.80 93.16 2,335 92.92 100.30
2016 2,835 113.44 2,685 115.34 94.71 2,521 107.97 93.89

Source! http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=AGR120A12017)
" own calculation

Olt County exceeded the reference period (th€ ONCLUSIONS

regional level of thendicator) for the years

2015, 2014, 2012 and 2011 (+0.30, +4.49Based on the data presented in the previous
+6.66 and 14.04%, respectively) but did notchapters, a series of conclusions can be drawn
reach this for the years 2008, 2009, 2010jegading the rapeseed offer at national,

2013 and 2016-8.41,-8.37,-3.19,-0.31 and regional and county level.

-6.11% respectively). Regarding the cultivated area, the following
aspects are highlighted:

-at the national level: the indicator's amplitude
variation was 432,035 ha (4.10 times the
minimum, 19.60% decrease, coanpd to the
maximum level of the indicator); the
dynamics of the indicator was uneven;

-at regional level: a variation amplitude of
48,306 ha was observed, which represented

114.04

91.59 106.66

91.¢ 96.81 104.49

1 \ ] 99.69 4 100.30
.
98.0% 04,72 1 l 93.89
P | |
|
\ 98.12 {0 oo ,

, 3.20 times increase of the minimum level

Fsg - 923 C ] (2013) and a decrease of 23.81% compé#oed

g ) the maximum level (2010); the dynamics of

ed 1 | . 52'74| ‘T the indicator was fluctuating;

& q I . f , , -at county level: the surface variation
TS ST L ! amplitude was of 23,904 ha, which exceeded

DN o | the minimum indicator level (2012) by 3.56

B times and was 21.92% lower than the

maximum level (20Q@); the dynamics of the
indicator was variable.

Regarding total rapeseed production, it is
worth mentioning:

-at national level: a variation amplitude of
Fig. 3. South West Oltenia Region, Olt County 1’_135’268 t, which exceeded 7.21 times the
positions relative to national and regional averageMinimum term (2012) and was lower by
production (%) 12.19% of the maximunterm (2016); the
Source: Own calculation and design. dynamics of the indicator was uneven:

% region at national level =% county at regional level
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-at regional level: the variation amplitude wasNorth-East of Iran, ~Scientific ~Rmrs Series

of 91.440 t. which exceeded 4.71 times théV!anagement, Economic Engineering in Agriculture

minimum term (2013) and was lower 17.33%?;}% RuralbDevemp?em VOI'F}% Issue 2, pp225 _— )
. . ) arbu, C nzar u, . L.,

with th_e maximum level (2016); the dynamics yyperion Publishing House, Craiova, pp. 12521.

of the indicator was vaable; [3]Constantin (Oprea) Dana Maria, Grigordeia,

-at the county level: the registered amplitudeBogan Elena, Antonescu Marina Aurelia, 2018,

reached 4.1675 t. which exceeded the 4.46éspPects regarding requirements of the rapeseed culture

. . towards the climatic conditions. case study: the
times the minimum term (2012) and was ;~_ "/ " i "Ha count v Romania. S

lower than the ma_lXimum term _(2010) by Management, Economic Engineering in Agriculture
18.34%; the evolution of the indicator was ard Rural Development Vol. 18, Issue 2, pp. 1134.

fluctuating. [4] Luo, T., Zhang, J., Khan, M. N., Liu, J., Xu, Z., Hu,
If we refer to the average guiuction output L., 2018, Temperature variation caused by sowing

. . : dates significantly affects floral initiation and floral bud
per unit of production (kg / ha), the following differentiation processes in rapes€Bdassica napus

ConCIUS.ionS can be drawn: _ L.), Plant Science, VoR71, pp40-51.
- at national level: the variance amplitude wag§ 5] Penzaru, R. LM, , Metdefahne, C
1.478 kg / ha, which exceeded 1.09 times th&lements of management and marketing in agriculture,
minimum (2009) and was lower than the Universitaria Publishing House Craiova, pp-48l

. . 0/ . [6]Qu, W., Zhang, X., Han, X., Wang, Z., He, R., Ma,
maX|mum (,2016) with 47.87%; thg dymics H.,2018, Structure and functional characteristics of
of the indicator was uneven, with growth rapeseegrotein isdatedextran conjugates, Food
trends for three of the last four years for theHydrocolloids, Vol.82, pp.329-337.
dynamic series; [7]1SzydlowskaCzerniak Aleksandr&abiej
-at regional level: the indicator has a variatiorzgtti’g?(fdh;ﬁ;e’(gffz'(':‘tabf-6h[;rna3%“gb il\o/||§ O':(':'t'a ;/éiefglc?ﬁ
ampllt_ut_je of 1’4:_1'5 kg / ha, which _exceedecrapesee«bil stability, LWT-Food Sciene and
the minimum period (2013) of 1,11 times andtechnology, Vol96, pp.193-198.

was lowe compared to the maximum term 8kt ef an, G., Bodescu, D., To
(2016) by 47,30%; the evolution of the 2007, The Economy and the Fuel of Adfood _
indicator over time has been fluctuating; Products, Alfa | aki50Rublishi;

i ) . [9] At efan, M., Constantinesc
at the county level: the amp“tUde of theIII-IV, University Manual for Distance Learning,

indicator variation was 1.255 kg / ha, which ynjversitaria Publishing House, Craiova, pp- 23.
was lower than both the minimum (2013) and[10]The National Institute of Statisticsww.insse.rg
the maximum 2016) by 0.87 and 50.22% Accessed on November 20, 2017).
respectively; the dynamics of the indicator

was variable.

Finally, Olt County is an important producer

of rapeseed for South West Oltenia by the

weights held at the cultivated area level

(47.63%) and the total production (46.44%).

The decrease of the share for total production,

compared to the cultivated area, at regional

level is explained by the lower average vyield

per hectare by 0.33% compared to the

regional one. As well as at national and

regional levels, there is an increasa |

performance for the last three years of the

dynamic series.
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Abstract

Further, thevegetal sector encounters serious problems and is often dependent on a number of factors such as
climate, whether the crops are irrigated or not. This factors can make a difference between gain and loss. There are
other factors such as economic factorsevehthis market is extremely volatile, but also a number of other factors
described in this paper. This case study was carried out on a sample of 60 farms with a vegetal profile showing the
level of this region compared to the national average, identiffiegnain strengths and weaknesses that farmers in

this region have. Account should also be taken of the marketing capacity of agricultural crop production.
Interviewing the representatives of 60 agricultural crops we could analyse a number of releuastf@sthis

sector through which we can contribute with a series of solutions and recommendations.

Key wordsagriculture, agricultural holdings, vegetable sector

INTRODUCTION almost 70% in the uiiation category. [9]
[10].
SouthWest Oltenia is located in the south
western part of Romania, conmging 5
counties (Dol j, ol t, . ea, wvie h e and
Gorj), and the relief from the south of the
region favors agriculture, Oltenia is a
traditional area in plant cultivation. [1] [3] [5]
This region is characterized by moderate
temperate continental climatewith the

mention that i n Mehe 1 nSi County th i s
moderate temperate continental climate with vikea-3

submediterranean influences, which cause: Gor-12

the winters to be milder. [2] [4] ko3 [

Regarding the hydrographic network, this

region is crossed by a series of impotta

rivers such as Olt and Jiu, but also by therig. 1. Distribution of respondents by county

Danube River. At the same time the soil typesSource: processing own data.

are suitable for crops, comprising clay soils,

soils brown and reddish brown forest soils andThey were interviewed to obtain data 60
alluvial soils chernozem type (favorable for representative of the profile of the agricultural
vegetable crops). [6] [18] farms in SouthWest vegetable @nia. Using

In the SoutHWest Oltenia region of the 2.2 this indirect method, a qualitative research
million inhabitants, more than 50% of them was carried out on the situation of this plant
are in the rural area and the area of the regiogector in the SoutiVest Oltenia Region

is 29,212 km2. Also, the agricultural area incompared to the data recorded at national
2014 was over 1.79 million hectares, of whichlevel. We note that 15 relevant questions were

187



Scienffic Papers SeriedManagement, Ecolmmic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

addressed, determininghe profile of the Also, in the case of oil crops, the preferred
respondent, among which we note theplants by the SoutkiVest Oltenia farmers

following: were rape and sunflower, accounting 19%,
-Male, over 45 years old; respectively 18% of the total area cultivated.
-No higher education; Comparing the nationalvarage production
-It has a mediunsized holding; with that of the interviewed group (South

-It has a turnover over of 150,000 euro/year. West Oltenia Region), we can see that in the
case of wheat, sunflower and corn crops the
MATERIALS AND METHODS yields are similar (wheat4.8 t/ha, sunflower
- 2.7 t/ha, corn 5.8 / 5.6 t/ha) (Figure 3).
Research is based on information getde
from farmers in the SoutWest Oltenia o
region, using the interview method, consisting ™" s
of a set of 15 questions applied to 60 ™= EELS
interviewees. The data obtained through the s S
interview were compared with data retrieved ,, —
by the Ministry of Agriculture and Rura | r—
Development and the National Institute of ™" F&&»
Statistics. The quantitative and qualitative = B2t
method has also been used in the preser S
paper, using technical and economic . s

indicators such as: production, average outpult —

.9

0.0 50 100 150 00 %0

average prlce, |nC0me Obtalned. = Sample Average Production = Average / Country Production
Fig. 3. Comparative analysis of the yields recorded in
RESULTS AND DISCUSSIONS 2017 for the main crops taken into account (tone /
hectare)

Analysing the structure of the sample we car>°Urce: MADR data, own calculations;

see that of the cultivated area by the 60 farm?n the case of barley and barley crops, there is

studied  (17,907.13 hectares), = 58% ISa significantly lower production foafmers in
: : o .
cultivated with cereals, 37% with oil plants the SoutAWest Oltenia region, which

and 5% with leguminous plants. In terms Ofobtained an  average of 4.1 tonnes per
cereals, the respondsnopted, especially for 9 o P
hectares, compared to the national average

the cultivation of wheat and corn, with a . . :
weight of 34% and 21% respectively of theproductlon of 4.9 tonnes/ha in 2017 (Fig. 3).
In contrast, for the other cultures surveyed,

;[/?atgtlate?lrgfofileexr()llz?gjge 2b)y these farms Wlththe average production at the sampdgel
' was significantly higher than the national
average production, so for the rape crop the

- difference was 13.2%, the peas 25.6%, 33.5%
= Ol lants soybean, 17% in favor of the productions
Tngmmincaiptents registered by the farmers in the Sclttest

Oltenia region (Fig. 3).
Concering average prices, it is found that the

Fodder plants

B Natural meadows (hay

peil average prices obtained by farmers in Seuth
" e West Oltenia were significantly lower than

B the average recorded by local authorities. For
i example, in the case of potato crops, where

_ the largest difference is recordecab 160%,
Fig. ﬁ S"UC:UFG_ of crops for the year 2017tie  the gverage selling price was only 500 lei/tons
SouthWest Oltenia Region compared to the average country price over
Source: own calculations. . )

1,300 lei/tons (Fig. 4).
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= Stored production = Commerdial production = Production

1370.0
L3378 5509 1,342.5

I | I ; .
Soybeans Potato
= Average price / country = Average price / sample

Fig. 4. Comparative analysis of average prices obtaine
in 2017 for the main agricultural crops (lebn)
Source: MADR data, own calculations.

7350

1,222.4
8225
6500 682.5
5740 585.0
516.8
I ; I I
Wheat Barley Barley M:

alze Sunflower

13,9404

20,885.8

¥ig. 6. The marketing degree of the maize production
obtainedn 2017 in the SoutiwWest Oltenia region
Source: Interview Data Processing.

Another major difference was recorded in theThis means thatabout 66.7% of the

case of barley crops, which in 2017 the omaining  33.3%, representing 6,945.4
average country price was of 735 lei/tonsiynnes ~ was  stored  for subsequent
(about 60% higher), compared to the averag%ommércialization (Fig. 6).

price obtained by farmers in the Soutadgin

-Vest Oltenia which was 458 lei/tons (Fig. 4). ¥ Stored production = Commercial production  Producion
The smallest price difference was recorded foi
soybean production, where the average
countrywide average price was 3.1% higher
than the average farmer's price in Seuthst
Oltenia (Fig. 4). e

30.3

Sunflower .536.2

# Stored production ¥ Commercial production  # Production

Fig. 7 . Themarketing degree of sunflower production

obtained in 2017 in the Souilest Oltenia region

Source: Interview Data Processing.

1,419.7

Whea 21964 Analyzing the commercialization of the

sunflower production obtained in 2017 within

the analyzed sample, we can see that of the

total quantity of sunflower produced of

Fig. 5. The degree of marketing of wheat production8"r’66'5 t_ons, a quantity of 8,536.2 tons V_Vas

obtained in 2017 in the SoutNest Oltenia region sold, selling thus about 99% of the production

Source: Interview Data Processing. obtained, while the remaining 1%,
representing only 30,4 tons, was stored for

Analyzing the level of marketing of wheat subsequent commercialization (Fig. 7).

production made in 2017 in the sample

analyzed, we see dh the total amount of Table 1 The degree of marketing of other vegetable

wheat produced by 29,616.2 tons to theCrops in the SouthVest Oltenia region

29,616.2

The degree of
amount of 28,196.4 tons marketed and sold by broduction | Traded Stored | marketing of
over 95% of the production obtained, whilg “"' | ons) | PEeheion | Poben | on

9 ' (%)

Only SA)’ representlng 1’419'_7 _tOI’?S, W_ QRape 11,036.9 11,036.9 0.0 100.0
stored for subsequent commercialization (Fi{[zarey 1,058 9415 743 92.7
Oat 133.4 109.5 23.9 82.1

5) . i Potato 3,0 31.0 0.0 100.0
Analyzing the dgree of marketing of the S@fggn 20724 20724 0.0 100.0
maize production obtained in 2017 in th€soybean | 9328 932.8 0.0 100.0

analyzed sample we can see that from thé&ource: Interview Data Processing.
total quantity of 20,885.8 t corn produced
13,940.4 tons
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In the case of other crops, we can see a 100%arley and oats have a marketing degree of
marketing level such as rapgmgtatoes, peas or 92.7% and 82.1% (Table 1).
soybeans, while only cereal crops such as

B0
00 et
o e
- -
Y —
WY o /
s/
4
Lol /
0.0
o
ol
1000
on l
1k mupuit  Sepfembar  Ociomber  howember Dscember  laneary  Februany March Aprile My Jene
=b=Rakerywheat 5500 G194 5560 6315 181 M8 G4 4.1 383 082 4 T3
b= Feed wheat 5474 [1.11] LN ] 6180 E150 617.0 ] 50,0 5058 6313 Eni BEOLD
Faed barkey 4 31 SRS 40 M55 600 SHLD 50 i1 o0 ELRS o0
Mabe BILE E113 1] 6350 G500 x4 M3 4.1 5L [0}

Fig. 8. The evolution of the average trading price on the main representative markets (& (®i/to)
Source: General Directorate of Customs, Romania.

Analyzing the evolution of the average before the new prodtion), obtaining an
trading price on the main representativeaverage price of 731.3 lei/ton (Fig. 8.).
markets for bread wheat for the year 2017, thé\nd if used as feed wheat is observed that the
optimal trading month was June (one monthbest trading month was June with an average

price of 680 euro/ton (Fig. 8.).
Table 2. Estimates of incomes obtained by farmers in Soat Olteia

Prod Av_er. Aver. trading price Re_v. Rev. obtain_ed FOB dif_fer. / Rev.
Culture ) price FOB Oltenia obtained FOB Oltenia obtained %
(tons) | (lei/tons) (lei/tons) lei lei %
Wheat | 29,616.2| 574.0 731.3 16,998,787.4 21,658,001.6 27.4
Maize | 20,885.8| 516.8 680.0 10,794,204.3 14,202,350.8 31.6
Barley | 1,015.8| 458.5 673.3 465,704.7 683,965.3 46.9

Saurce: Interview Data Processing.

Estimating revenue of farmers in the study ofAs far as maize production is concerned, by
the SouthWest Oltenia, we can say that if FOB trading, revenuaould have been higher
they had chosen to vandals productionqeer by 31% than in the case of pdsirvest sales
would be best achieved total revenue ofof production. The same situation is
21,658,001 lei, 27.41% more than in the casencountered in the case of barley crops, where
of the sale of the production immediately afterthe revenues would have been over 46%
the harvest at the price of 573.97 lei/tonshigher, reaching the value of 683,965 lei,
(Table 2).
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compared to the incoenobtained by selling it taken is to set up crops or to set up future

immediately after the harvest (Table 2). crops.
Rewnues from the storage of agricultural
CONCLUSIONS products and their sale during the optimum

. ' ' period would bring considerable profit, but
The SoutAwest Oltenia region enjoys s s hardly to be implemented by the
favourable conditions for the cultivation of ganian farmer, which has a number of
fertile plants, especially for cereals and Oilproblems that prevent him from doing so.
plants. Noteworthy the high share of oil crops,5  \iaple olution for increasing  the

influenced by the high sales price, but also,,giapility of these holdings in the South

especially the sales markets for theseWest Oltenia region would be their
products. association, which would allow them to

However, we note that average yleld§ fO‘racquire inputs at more attractive prices, but
cereal crops, average country production Slso to build storage facilities. The use of

higher than average production at the Sampl?naritime transporton the Danube would

level, due to the poorly devgled imigation  gjgnificantly reduce the transport costs in the
system in this region, which influences the g, ipyest Oltenia region in Constanta Port,
produced productions. However, in the cas§) : for this purpose facilities should be

OT rape, average sample production Wa%reated by the Romanian state, taking into
higher than average/country productlon,account any changes of any kind
where climatic factors were a key factor. Also, the repositioningfoRussia in the top of

Cor.1c:ern|ng the average selling '(.m.(.)f the grain exporters with a wedlstablished
agricultural products, there are s.lgnlflc:antprogram and by massive investments in

differences, so that for all the analysed CrOpsagriculture lately, make the price demanded
average/country  prices  exceed — averagey pomania somewhere on the same level,

!orlces/sample, influenced by a.nt_meer Ofespecially in a market where the main
important a.spects. such as negotiation PoWelq o ction criterion is the ey
of the trading points, in theoatext of the
place where grain trading is located at theREFERENCES
Constanta Port at a significant distance from
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Abstract

The effectiveness of soil amendments in restoring theichlgmnoperties of soils subjected to different intensities of
erosion in S.E Nigeria was studied in the field. The experiment was arranged as-glogglit a randomized
complete block design. The main plot treatments were the four erosion levels(glgtEy eroded with average
annual soil loss of 3.28 t/halyr),2Eslightly eroded with average annual soil loss of 3.96 t/ha/y)eEoded with
average annual soil loss of 46 t/hal/yr) ang(Eeverely eroded, with average annual soil loss of 147ywhaThe
subplot treatments were: control (no amendment), inorganic fertilizer, NPK (F), poultry manure (PM), rice
shavings mixed with poultry manure (RS+PM), rice shavings mixed with fertilizer (RS+F) and rice shavings alone
(RS). Poultry manure (PM)lene and RS + PM significantly increased the soil organic carbon, total nitrogen,
exchangeable bases and cation exchange capacity. Generally, organic residues proved superior to inorganic
fertilizers in restoring the chemical properties of the erodedssdilowever, PM restored the chemical properties of

the eroded (B and severely eroded {Esoils to the level obtained in the very slightly eroded sa)l (E

Key words soil amendments, chemical properties, restoring, erosion

INTRODUCTION chemcal properties of the residual eroded
soils. Soil loss also results in loss of Ca, Mg,
Soil erssion has become a concern worldwide,Na, K and O.M. in runoff and eroded
causing serious problems for food productionsediments [12] as well as an exposure of very
and other agricultural crops. Soil erosionacidic subsoils.
occurs when environmental factors wear onStudies on soil management practices for
and remove soil particles. It is also at therestoring the properties efoded soils lag far
heart of other environmental issues. Thebehind those aimed at measuring the amount
extent and damage caused by soil erosion if soil loss per se. Restoration of degraded
southeastern Nigeria have reached arsoils is a high priority in global scale. When
alarming proportion that the result is untoldsoil carbon pool in degraded cropland
hardship and frustration to the people of thencreased by one ton, crop vyield would
affected areas. Soil erosion implies theincrease by 204 0 & or hwheat, 10
physical removal of topsoil by various agent 2 0 K &r Imaize, and 0B k 'giforh a
including falling raindrops, water flowing cowpeas. Substantial studies have reported the
over and through the soil profile, wind restored productivity of deurfaced soils by
velocity, and gravitational pull. Soil erosion, amending with fertilizer or manure [26]. The
therefore, is a serious and widespread problermase of waste materials as soil amendments has
in many tropical developing countries [17]. received igreased attention in recent years for
Accelerated erosion is one dhe most agronomic applications as well as soil
prevalent forms of soil degradation in thereclamation projects. Adding these materials
world [26]. Every minute, an estimated 10to soils can be viewed as serving a dual
hectares of agricultural land is lost to €om  purpose: (1) for disposal of solid waste from
throughout the world [19]. municipalities and agricultural operations and
The damages caused by soil erosion ar€2) as a means to improve chemical and
manifested in detrimental changes in thephysical soil properties which in turn
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promotes improved crop performance [24].penetration thereby increasing substantially
[25] found that using crop residues and animathe productivity of the soil [24]. The
manure on crop almost always has the desiredbjective of this study is to determine the
effect, because both contain nitrogen,relative effectiveness of soil amendments in
potastum, and other essential elements [10].restoring the chemical properties of different
[13] also reported that rice shavings andlevels of erosionn SE Nigeria.

poultry manure increased the organic carbon

and total nitrogen concentrations of aMATERIALS AND METHODS

degraded soil and the plots amended with

organic wastes had about 90% higherThis study was carried out on roff plots
mineralization rate than the unamended orestablished at the University of Nigeria,
inorganic fertilizertreated plots. He further Nsukka Teaching and Research Farm
observed that rice shavings and poultry(Latitude 06 516 N; L regtiot uH,e
manure  were important sources ofmean elevation 400 m above sea level). The
exchangeable bases and organic carbon whicsoil is an Utisol belonging to Nkpologu
contributes significantly to the CEC of soils series. The vegetation is derived savannah and
[8]. [5] noted hat crop residues and animal the parent material consists of deeply
manure not only fertilize the soil, but also weathered colluvium over falsé bedded
provide other benefits that are notsandstone [16]. Based on years of runoff
immediately evident such as increased soiktudies, the plots were demarcated into classes
aggregation which will make the soil to be showing degee of degradation as in [18] as
tilled more easily, increased nutrient andshown in Table 1.

water movement, ral enhance root

Table 1. Main plot treatment with various erosion levels and average soil losgrttha

S/No Level of Erosion Treatment Soil Loss

1 Slightly eroded soil (E Grass coverRanicum maximuijn Average soiloss of 3.28 t hayr?

2 Slightly eroded soil (B Legume cover@entrosema pubescgns Average soil loss of 3.96 t ar?

3 Eroded soil (B) Plots cropped to Arable crops, mai| Average soil loss of 458ha'yr?
followed by cassava without surface resid

4 Severely eroded soil gE Bare plots since 1974 Average soil loss of 146.7 t Agr™.

Source: Ojimgba, 2013

The classification of sites as eroded is base®Rice Shavings (alone) = RS
on [22] and [18]. These plots with various Rice Shavings + Compie Fertilizer = RS +
degradation levels constituted the mplot F

treatment. The organic amendmentsRice Shavings + Poultry Manure =RS +
constituted the suplot treatments thus: PM
Controli No Amendment = C Poultry Manure (alone) = PM
Complete Fertilizer (alone) = F Field Methods
Table 2. Nutrient composition of the organic amendments
Nutrient Elements Organic_amendments
Rice shavings (RS) Poultry manure (PM)
Total N (%) 0.73 2.86
Organic carbon (%) 32.11 22.94
Organic matter (%) 55.36 39.55
ca* (Cmol kg') 0.80 5.40
Mg?* (Cmol kg?) 0.92 1.28
Avail P (Cmol kg) 0.55 1.82
Na (Cmol kg?) 2.00 3.50
K* (Cmol kg') 8.00 18.00
C:N 43.99 8.02
C:P 58.38 12.60

Source: Ojimgba, 2013
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This was carried out on the maff plots. also measured on the treated plots after
Planting vas done under zero tillage system.harvesting. The procedures that were used for
Each main plot measures length and widththese determinations were outlined below:
21.5 m x 3 m, while the subplot measures 3 nSoil Reaction (pH)

X 3 m. Soil pH was determined in O.1 N potassium
Incubation period of 4 weeks was allowedchloride (KCI) solution using a soil:liquid
after incorporating the soil amendmentsratio of 1:2:5. After20g of soil sample was
before planting. MaizeZea maysL ) was weighed into plastic beakers, distilled water of
planted at a spacing of 75 cm x 25 cm as a teCl was added and stirred for 30 minutes,

crop. then the pH values were read off using a glass
Two seeds were planted Hilland thinned electrode pH meter [21]; [14].

down to one after one week. Organic Carbon (OC)

Table 2 shows the nutrient contents of theThis was determined by the Walkley and
organic amendments. Black method as modified by [3] in which the
Details of the subplot treatments are givensoil organic matter was oxidized using 1N
below: K2Cr07 solution and conc. $#Qs, and the

() C = no teatment percentage organic carbon found by titrating

(i) F = 270g N + 72 g P + 162 g K/9°m with IN ferrous ammonium sulphate solution
equivalent to 300 kg N + 80 kg P [15].
+ 180 kg K) ha Organic Matter (OM)
(i) RS = 9 kg RS/9 rh,equivalentto 10 t ha This was determirefrom Walkley and Black
method. The organic matter content was
(ivyRS+F=45kgRS + (135g N + 36 g P +determined by multiplying the percentage
81 g K/9 nf), equivalentto 5tons RS or gani ¢ car bon by t he
+(150kgN +#40kgP +90kgK)hdh Bemmel en factor o of 1.7
(V) RS + PM =4.5kg RS + 4.5 kg PM/?m factor is based on the assumption that soil
equivalent to 5 tons RS + 5 tons PM organic matter contain58% carbon [3].

hat Total Nitrogen (N)
(v PM =9 kg PM/9 M, equivalent to 10 This was determined by the miekgeldahl
tons ha method [7] using CuS{N&SQ; catalyst

Data collectioncentered on ten (10) stands in mixture.  The ammonia (Ng from the
the subplot. The data obtained were analyzedigestion was distilled with 45% NaOH into
statstically according to [23]. These 2.5% boric acid and determined by titrating
subtreatments were randomized within thewith 0.05N HCI

main plots. The experiment was replicatedExchangeable Bases

three times. Calcium (Ca) and magnesium (Mg) were
Main Plot e) = 4 determined by the complexometric titration
Subplot Treatments (a) = 6 method described by [9]. Sodium (Na) and
Replications (blocks) (b) = 3 potassium (K) were determined from 1N

Laboratory  Studies. Before adding ammonium acetate (NHDAC) using the auto
amendments and after harvesting, soilelectric flame photometer [4].

samples were collected from all plots, -air Cation Exchange Capacity (CEC)

dried, and sieved through a 2mm mesh foIlCEC was determined by the neutral normal
routine analysis. The following properties ammonium acetate leaching method [8].
were determined: soil reaction pH, organic O.1N KCI solution was used to countér
carbon, organic matter, total nitrogen,leach, and from the KCI leachate, cation
exchangeable bases, cation exchange capacitgxchange capacity was determined by
exchangeable acidity, base saturationfitration with standard O.NL NaOH solution.
aluminium saturation and available Exchangeable Acidity (EA)

phosphorus. Exchangeable acidity (Hand AP* ) was
These chemical properties of the soil weredetermined using the titrimetric method of
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[14]. The Effective Cation Exchange treatment to the other. Generally, RS supplied
Capacity (ECEC) was determined bythe least amount of N, P, and K, while PM

cal cul ati on. ( ECHEC almostsuppbed greater amounKdE N, P, Ca,
extractable (Al + Hyalues). Mg and Na, except that the N concentration
Base Saturation (BS) was a little lower than that of RS F. The

Base saturation (BS) was calculated byorder in which the nutrients were supplied is
multiplying total exchangeable bases (TEB)PM >RS +PM >RS +F >F > RS.
by 100 and dividing by the corresponding Some Chemical Properties of Eroded

cation exchange capacity value. Residual Soils
TEB x 100 Table 3 shows the changes in soil chemical
CEC properties as a result of erosion before adding

Percentage base saturation=
Aluminum Saturation

Aluminum saturation was also calculated by
multiplying exchangeable aluminum value by
100 and dividing by the corresponding cation

soil amendments. Generally etlobservations
made from the results show that the chemical
properties of the soils were low and the values
decreased with increase in erosion depth so
that & and & had lower values thaniE&nd

exchange capacity (CEC) value. E>. The soils are generally acidic in soil
o — Exch APF*x 100 reaction. In allcases, soil pH in water was

Al. ration = ’ . .
saluratio CEC greater than the corresponding pH in 0.1N

Available Phosphorus . X
. . KCI solution. The pH values obtained ranged
Available phosphorus was determined by th and 4.23. and 4.27 and 3.71 for

[6] extractant method Br ay 6 s Me t %tVY)eﬁn 4'10%

(0.03N ammonium fluoride x 0.IN HCI). The SOl PH in water and KCI, respectively. The
ppm phosphorus was determined using oil pH as shown in Table 3 was strongly to

photoelectric calorimeter [20], very stongly acidic. These I_ow pH valueg
were partly because the soils were heavily

leached due to heavy rainfall. According to
[2] low acidity may influence the rate of soil
erosion in that basic element which influence
aggregation is leached resulting in inGed
erosion. This confirms that removal of topsoil
iRy erosion consequently exposed very acidic
Table 2. Chemical analysis carried outSUbSO'IS. [18]. Therefore, Increase in soil loss
results in a decrease in the nutrients status of

showed that poultry manure had more :
nitrogen (N) than rice shavings. The valuesthe soils. However, the values of the total

obtained were 2.86 and 0.73% for pouItryeXChange"’.lble basesal Ca”, M_g**, K7
were relatively low as well as nitrogen and

manure  and rice  shavings, respectively.or anic carbon. The low values of the total
Organic matter derived from organic carbon 9 ' : .
exchangeable bases in all the erosion levels

Vrr%iiurégmeéwgverrl,c Sojlrt]g/v;ﬂgiu:Zar?adpﬁiuglggrare becau_se of high rainfal \.NhiCh leaches
base concentrations (Ca, Mg, Na and K) tha hese_= hutrients out .Of t_he soil solum. [11]
rice shavings. The values of C:N and c:PWQrk'T‘g in norttern Nigeria and [12] Western
ratios obtained were 43:99 and 58:38 faeri Nigeria also_observed losses of Ca, I_\/Ig, Na
shavings, and 8.02 and 12.6 for poultryanOI to_tal N in runoff an_d e_r_oded sediments.
manure, respectively. The low C: N ratio of The dlffgrences were S'gn'f'cam at P<0.05.
The available phosphorus obtained was low

poultry manure accounts for its higher rate of
mineralization than rice shavings. values of less than 7 ppm, was recorded for

Amount of Nutrients Added to the Soil the erodd soils. _Th(_arefore, _the more

hazardous the erosion is on soils, the lower
from Amendments the values of phosphorus. The eroded soils
The amount of nutrients suppliedoy phosp '

: : Eiand E gave statistically higher nutrient
amendments to the soil varied from onevalues than the highly eroded &d severely

RESULTS AND DISCUSSIONS

Chemical Properties of the Amendment
Materials

The nutrient concentrationgn the poultry
manure and rice shavings are presented
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eroded k& in the following significant order : Ei= Ex> E3> E..

Table 3.Some chemical properties of the eroded soils before adding amendmg2atsr{0depth)
oc. | oM. | N Na* ca™ | Mg* | K* Al H EA CEC | ECEC | BS f"sa ’;"a"'
E:;)esl'son H20 Egl C:N Cmol Cmol Cmol Cmol Cmol Cmol Cmol Cmol Cmol
% % % (MDkg | (Dkg | (Dkg | (Dkg | (Dkg | (Dkg | (Dkg | (Dkg | (Dkg | % % ppm
1 1 1 1 1 1 1 1 1
E1 4.70 4.27 1.04 1.79 0.12 8.67 0.12 1.6 0.95 0.25 0.8 0.4 1.2 4.5 4.12 65 17.7 6.6
E> 4.69 4.23 1.08 1.86 0.13 8.31 0.11 1.5 0.97 0.25 0.6 0.4 1.0 4.3 3.83 66 14.0 6.0
Es 452 | 397 | 091 | 157 | 009 | 1011 | 012 | 1.0 | 060 | 013 | 12 04 16 35 3.45 53 343 138
Ex 423 | 371 | 062 | 1.07 | 007 | 886 | 012 | 06 | 056 | 010 | 20 04 24 34 3.78 PE) 58.8 37
F,
Ls, 0.16* | 0.18* | 0.15* | 0.25* | 0.02* | 0.55* | 0.00* | 0.33* | 0.16* | 0.06* | 044* | 0.0% | 0.44* | 0.39* | 019* | 8.31* | 14.4* | 091
0.05

EA = Exchangeable acidity, CEC= Cation Exchange Capacity, ECEC = Effective Cation Exchange Capacity, BS
=Base Saturation, E=Erosion,

* = Significant at 5% level of probability

Source: Ojimgba, 2018

Effects of amendments on chemical amended soils was observed for some

properties of soils treatments. For example, the pH of the
(A)Organic Carbon, Total Nitrogen, pH and slightly eoded soil (k) with average soil
Available Phosphaus loss of 3.28 t h& yr? treated with Poultry

There were changes in organic carbon, totaManure was raised slightly from 4.69 to a
nitrogen, pH and available P due tomean of about 5.02 @@) and 4.33 to 5.01
incorporation of inorganic fertilizer and (KCI).

wastes (Table 4). Some increase in pH of the

Table 4. Changes in organic carbon, total nitrogen, phosphorus and pH lesldeaf soils following amendmen
pH o.C o.M Total N Avail P C:N
Erosion Levels Amendments H20 KCI % % % (ppm)
Ex C 4.69 4.33 1.00 1.72 0.11 7.0 9.09
(3.28 t/halyr) F 4.67 4.33 1.68 2.90 0.20 84.8 8.40
RS 4.91 4.48 2.9 3.95 0.27 56.4 8.48
RS+F 4.79 4.31 2.17 3.74 0.28 70.6 7.75
RS + PM 5.00 4.95 2.38 4.10 0.30 113.0 7.93
PM 5.02 5.01 2.50 4.31 0.36 169.5 6.94
F-LSDo.os 0.1* 0.2* 0.3* 0.6* 0.1* 31.6* 0.4*
E> C 4.62 4.9 1.02 1.76 0.15 6.4 6.80
(3.96 t/halyr) F 4.77 4.39 2.00 3.45 0.32 50.8 6.25
RS 4.97 4.40 2.36 4.07 0.34 56.1 6.94
RS+F 4.83 4.38 2.20 3.79 0.37 56.5 5.95
RS + PM 4.98 4.43 2.48 4.28 0.43 113.0 5.77
PM 5.01 4.99 2.60 4.48 0.45 169.0 5.78
F-LSDo.os 0.1* 0.2* 0.3* 0.6* 0.1* 32.7* 0.3*
Es C 4.26 3.62 0.93 1.60 0.09 51 10.33
(45.9 t/halyr) F 4.57 4.01 1.76 3.03 0.18 36.7 9.78
RS 4.69 4.11 1.94 3.35 0.20 39.6 9.70
RS+F 4.62 4.03 1.84 3.17 0.23 34.0 8.00
RS + PM 4.96 4.40 2.10 3.62 0.27 45.0 7.78
PM 5.40 5.13 2.21 3.81 0.31 50.3 7.13
F-LSDo.os 0.2* 0.3* 0.3* 0.5* 0.04* 9.1* 0.8*
E4 C 4.42 3.60 0.58 1.00 0.06 34 9.67
(146.7 t/halyr) F 4.47 3.90 1.76 3.03 0.15 31.0 11.73
RS 4.79 4.00 1.84 3.17 0.18 17.5 10.22
RS+F 4.69 3.98 1.79 3.09 0.20 22.6 8.95
RS + PM 4.97 4.32 1.92 3.31 0.23 42.4 8.35
PM 5.03 4.93 2.07 3.57 0.27 50.9 7.67
F-LSDo.os 0.2* 0.3* 0.3* 0.5* 0.04* 10.0* 0.88*

Source: Ojimgba, 2018

However, the severely eroded soils\Bare 146.7 t hd yr?, that is the control, was raised
plots since 1974 with average soil loss offrom 4.42 to 5.03(H20) and 3.60 to 4.93
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when teated with poultry manure. 21.1 t050.3 and 15.0 to 50.9 ppm foi,B=,

[1] opined that the @plication of different Eszand &, respectively (Table 4).

types of organic manures reduced the acidi®M was better than the other amendments in
levels of the soils. Generally, all the supplying phosphorus as shown in the Table.
amendments increased the organic carbofil] observed an increase in soil nutrients with
concentration of the soil, but the magnitude ofthe application of organic manures to thedaci
increase wa more for poultry manure than the soil and nutrient depleted soil. Ig®, the
other amendments (Fig. 2). The total nitrogemauthors added that the application of different
content of the soil also increased in the saméypes of organic manures enhanced soil
trend as organic carbon content. Generallyprganic C, total N, available P, exchangeable
organic carbon content increased from 1.00 t& and CEC better than NPK fertilizer in the
2.50, 1.02 to 2.60, 0.93 to 2.21and®.to  sails.

2.07% for E1, B2, Ez and &, respectively (B)Exchangeable Bases and dflon
following amendments. The C:N and C:P Exchange Capacity (CEC)

ratios of PM, RS+PM, and RS+F were lowerAs with the organic carbon and total nitrogen
than those obtained for the rest ofcontents (Table 4), application of residues
amendments. The amendments also increasedcreased the exchangeable bases as well as
P values from 28.3 to 169.5, 42.0 to 169.0the CEC of the eroded soils (Table 5).

Table 5. Effects of amendments on exchange ptmsecnf eroded sons in Nsukka, Nigeria

EI’OSIOI‘] Amendments Na* ca*™* Mg** EA CEC ECEC BS Al.Sat.
Levels Cmol Cmol Cmol Cmol Cmol Cmol Cmol Cmol Cmol % %
(Hkg? (+)kg* (Hkg? (+)kg* (Hkg* (H)kg? (Hkg* (H)kg? (H)kg?

E1 C 0.11 1.5 1.0 0.20 0.4 1.2 1.6 50 4.41 56 8.0
(3.28 F 0.14 2.6 2.9 0.25 0.8 0.4 1.2 7.5 7.09 78 10.7
t/hapr) RS 0.33 29 2.3 0.30 0.8 0.8 1.6 9.5 7.43 61 8.4

RS+F 0.38 3.1 2.7 0.36 0.8 0.4 1.2 9.0 7.74 73 8.9

RS + PM 0.42 3.5 3.2 0.41 0.4 0.4 0.8 9.2 8.33 82 4.4
PM 0.49 4.6 4.0 0.49 0.2 0.2 0.4 115 9.98 83 1.7
F-LSDo.o0s 0.1* 0.6* 0.6* 0.1* 0.2* 0.2* 0.3* 1.3* 1.1* 6.5* 1.9*

E2 C 0.11 1.3 0.9 0.21 1.2 0.8 2.0 4.6 4.52 55 26.1
(3.96 F 0.24 25 2.0 0.27 0.8 1.6 24 6.5 7.41 77 12.3
t/halyr) RS 0.27 2.9 1.6 0.31 0.8 0.4 1.2 8.0 6.28 64 10.0

RS+F 0.29 3.3 1.9 0.33 0.8 0.4 1.2 7.8 7.02 75 10.3

RS + PM 0.36 3.6 2.6 0.37 0.4 0.4 0.8 8.6 7.73 81 4.7
PM 0.43 4.1 33 0.43 0.4 0.2 0.6 9.7 8.86 85 4.1
F-LSDo.o0s 0.1* 0.6* 0.5* | 0.04* | 0.2* 0.3* 0.4* 1.0* 0.9* 6.5* 4.6*

Es C 0.13 0.9 0.7 0.09 1.2 0.4 1.6 4.18 3.42 44 28.7
(45.9 F 0.20 1.3 15 0.19 1.2 0.4 1.6 4.5 4.79 71 26.7
t/halyr) RS 0.22 1.8 1.3 0.22 1.2 0.4 1.6 6.9 5.14 51 17.4

RS+F 0.26 2.1 1.7 0.25 0.8 0.4 1.2 6.5 5.51 66 12.3
RS + PM 0.30 2.6 2.0 0.30 0.8 0.0 0.8 7.0 6.00 74 11.4
PM 0.33 34 25 0.34 0.4 0.2 0.6 8.2 7.17 80 4.9
F-LSDo.os 0.04* | 0.5* 0.4* 0.1* 0.2* 0.1* 0.3* 0.9* 0.7* 8.1* 5.4*

Es C 0.12 0.7 0.5 0.06 2.2 0.6 2.8 35 4.18 39 62.9
(146.7 F 0.16 1.0 15 0.15 1.6 0.4 2.0 4.0 4.81 70 40.0
t/halyr) RS 0.19 1.7 1.1 0.19 2.0 0.0 2.0 6.3 5.18 51 31.7

RS+F 0.23 19 1.8 0.22 1.6 0.4 2.0 6.0 6.15 69 26.7
RS + PM 0.27 25 2.1 0.24 0.4 0.8 1.2 7.3 6.31 73 55
PM 0.29 2.9 2.2 0.25 0.4 0.4 0.8 7.5 6.44 75 5.3

F-LSDo.os 0.04* | 0.5* 0.4* | 0.04* | 0.5* 0.2* 0.4* 1.0* 0.5* 8.4* | 12.6*

* = Significant at 5% level of probability
Source: Ojimgba, 2018.

As noted in this Table, PM and RS+PM wereexchangeable bases was observed for Poultry
important sources of these exchangeable bas&sanure (PM) treatment, followed by Rice
(Na, Ca, Mg, and K). These bases contributeshavings plus Poultry Manure (RS+PM),
highly to the CEC of the soils. Among the while the lowest increase was from the
different erosion levels, the highest increase irFertilizer treatment (F).The percentage base
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saturation also increased significantly and theand inorganic fertilizers in improving the
values obtained ranged between 56 and 83, 5&hemical properties of an eroded soil for
and 85, 44 and 80, 39 and 75%, far B2, Es  better crop yield, and also to ascertain to what
and B (Table 5). Similarly, the CEC extent the productivity could economically be
increased from 5.0 to 11.5, 4.6 to 9.7, 4.18 taestored by the application of these
8.2 and 3.5 to 7.5 cmol (+) Kdor the erosion amendments. The

levels &, E2, Ezand &, respectively. evalation of these amendments for use in
Organic matter influenced these chemicalrestoring the productivity of eroded soils in
properties more than the unamended contrahe field has not been studied in Nigeria.
(Table 6). Therefore, there was positiveTherefore, it may be necessary to point out
correlation between the selected chemicathat knowledge of this will contribute
properties and organic matterntent of the immensely to improving the productivity of
severely eroded soil g Hence, the table abaxdoned eroded soils.

showed significant correlation at P < 0.05This study was conducted in the greenhouse
between organic matter and the selecteénd validated in the field. Poultry manure

chemical properties of the soils. alone, and rice shavings mixed with poultry
manure also significantly increased the soil
] organic carbon, total nitrogen, exchangeable

bases and catio exchange capacity when
incorporated into the eroded soils. The
magnitude of increase was greater in organic
wastetreated than on inorganic fertilizer
3l treated plots. The application of organic
a0 wastes restored the productivity of the eroded
(E3) and highy eroded (&) soils to almost the
level obtained in the slightly eroded soils: (E
WEd and E). Improvements in the chemical
properties of the highly eroded 4E soil
compared to the unamended control were
observed following amendments with
residues.
It is strangly recommended to use poultry
Fig. 1. Effect of_amentments on organic carbon inmanure for restoring the chemical properties
gsﬂlr(g:gjri?:get?asglcl)sls of the eroded soils for near optimum soil
' ' productivity, seeing that it had the best
Table 6. Correlation between selected chemicaldes'red effect on improving the chemical

properties and organic matter contents of the severelproperties of the eroded soils.
eroded soil (B

]

C F RS RStF RS+PM PM

Dependent variable Correlation REFERENCES
coefficient (r)

Tthl Nitrogen (%) T 0.91* [1]Adeniyan, O. N., Ojo, A. O., Akinbode, O. A.
Sodium Na) (Cmol (+) kg') 0.79* Adediran, J. A., 2011, Comparative study of different
Calcium (Ca) (Cmol (+) kg 0.76* organic manures and NPK fertilizer for improvement of
Potassium (K) (Cmol (+) k§ 0.93* soil chemical properties and dry matter yield of maize
Magnesium (Mg) (Cmol (+) k 0.85* in two different soils. Journal of Soil Science and
* = Significant at P < 0.05 Ervironmental Management Vol. 2(1), pp8.
Source: Ojimgba, 2018 [2]Akamigbo, F.O.R., Igwe, C. A., 1990, Physical and

chemical characteristics of four gully soil locations in
CONCLUSIONS Anambra State, Nigeria. Niger. Agric. J. 25:£8.

[3]Allison, L. E., 1965, Organic carbon. In: @.

. . . Black (ed), Methods of Soil Analysis Agronomy 9,
The major emphasis of this study was tOAmerican Society of Agronomy, Madison, WI, pp.

evaluate the relative effeegness of organic 1371378.
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Abstract

The relative effectiveness of land use systems in improving the organic matter and physical
properties of lkwuano soils were evaluated. The study was conducted on an excavation site, a
forest land, bush fallow land of five years, a refuse glas well as that of the continuously
cultivated land. However, organic matter content was significantly high on the refuse dump site
and also clay content was high in excavation site, while sandy loam dominated other land use
systems. Bulk density and neicporosity values of the soil under different land use systems
increased with increase in depth. Also, total porosity and hydraulic conductivity decreased with
increased in depth. Therefore, the variations between bulk density and total porosity igeattrib

to the results of organic matter obtained on refuse dump, bush fallow land, forest land as well as
continuously cultivated land use systems. Under excavation land use, the soil was (P<0.05) more
compact than other land use systems and this was doe taulk density. However, refuse dump

site (RD) gave significantly the highest values of soil organic matter and physical properties
than the other land use systems at the various soil depths, whereas excavation site gave
statistically the least value ithe order : RD>FL>BF>CC>EX.

Key wordsland use systems, soil physical properties, organic matter, Ikwuano, Nigeria

INTRODUCTION industry, commercial enterprise, roads and so
on, is a form of land use system [5], incuding
The Land wuse system involves thecontinuous croppg, bush fallowing [2] and
modification, arrangements as well asrefuse dump site [4].
activities and inputs which people undertake
in certain land cover type to produce food andn addition, [36] observed an effective and
raw materials, as well as to change orpositive modification of the soil physical
maintain such land. Modification in land use, properties by the forest land use system. This,
therefore, brings about changes in soiltherefore, helped to develop the tree biomass
properties in addition to productivity overtime and also had brought abt increase in
[7]. According to [24], land use came availability of the plant nutrients [16]. The
derived from the practice of designatingdegradation of soil properties is usually
permitted use of land based on mapped zonesttributed to the conversion of forests and
and which dissociates one set of land use frompasture land to crop land. This has caused a
another. drastic change in the distribution and stability
Land use systems affect the distribution asoil aggregate  Continuous cropping
well as provision of plant nutrient elements indecreases aggregate stability of soils thereby
the soil. This is de to the direct change in soil increasing the bulk density [8].
properties which also influenced the soil The excavation activities degrade the
biological activities [9]. However, environment and pose a serious threat to the
urbanization  which includes housing, lives of residents around the site [11]. The
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excavations are done wdht any attempt to fallow, continuous cropping and forest land
reclaim the exposed surfaces on the sitexpn the soil physical properties as well as
leaving wide holes where water accumulatesorganic matter.

In some places where the water table is high,

artificial ponds can be formed. Vegetation isMATERIALS AND METHODS

usually the first consult of partial destruction

during exavation. The excavation site is The Study Area

characterised by absence of vegetation. Alsolhis research was conducted in Ikwuano
damage is more widespread during the time of.ocal Government Area of Abia State,
excavation development as well as operationdligeria. This study site located within latitude

[11]. However, excavation demands the use 08°2 6 6 N and 19 &4 @ E t u[dle]s.

machines, whose emphasis is on the naturalverage population density of this location
environment such as soil compaction,according® [10] is 491 inhabitants per square
increased rate of leaching, soil erosion ankilometre.  Therefore, lkwuano Local

depletion of soil fertility [30]. Excavation Government Area occupied a total area of
sites are also characterized by destruction o281 knt [10].

natural landscape, creating open space in th8ite Description

ground and generating heaps of savaktes Within the location, five land use systems

that cannot be easily disposed off [11].were examined. These are enumerated below:

Excavation has drastically reduced the organidorest land (FL), fiveyears bush fallow land
matter accumulation in the soil, and as well(FB), refuse dump site (RD), continuously
decreased soil porosity [35] and increasectultivated land (CC) and excavation site (EX).
bulk densities [34]. The forest has existed for over 60 years with
In addition, the organic component of the soiltrees such as Iroko, Mahogangmelina

is made up of plant and animal residues atarborea (Gmelina), Mangifera indica,
various stages of decomposition. Also, soillrvingia gabonensis,Treculia africana, etc.
organic matter serves as a reservoir of planWhile the five year bush fallow land has trees
nutrients for crops, improves soil aggregationsuch  as Dialium  guinese (Ukwa),
increases nutrient exchange between soil an@hromolaena odoratéslam weed), etc.

plant and retains soil moistureeduces soil The continuously cultivated land has been
compaction and increase soil infiltration rateunder cultivation with cassava, maize, melon,
[22]. In the findings of [4], it was observed fluted pumpkin, while theafuse dump site as
that soil under forest land had a higherwell as excavation site were used for refuse
organic matter than soil under continuouslydisposal and mining of laterite for road
cultivated land. They also observed thatconstruction and housing, respectively.
organic matter decreasedith increase in Land Use Systems

depth. [22] observed a high soil organic[21] classified land use systems into:
matter values in soil from bush fallow land, Agricultural land use system, continuously
and the organic matter contents decreased aslltivated &nd, bush fallow land, forest land
the depth increased. [4] therefore recordedand Urban / Industrial land use system.

high organic matter contents from soils foundAgricultural Land Use Systems

at refuse dump @6. This simply entails the use of land for
In Abia State, land is used for many purposesgricultural purposes. It refers to different
as a result of the increasing demand foragricultural practices that land is used for.
industrialization and development, yet studiesSuch agriculturapractices that can be carried
are scarce on the effects of land use on soiut in the land include: continuous cropping,
properties. The scarce information has notgroforestry, bush fallow system, plantation
addressed the issue of conipans of two or farming, etc. The type of agricultural use to
more locations [25]; [32]. Therefore, this which a given land in a place is put depends
study was conducted to investigate the effect®n the prevailing weather condition of the
of refuse dump site, excavation site, bushgiven place.
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Continuously Cultivated Land excavation. The excavation site is
This is a land that has been put under constamharacterised by absence of vegetation.
cultivation for crops. The land is used for Damage is more extensive at the time of
cultivation of temporary crops or forage for excavation development and operations [11].
pasture. Excavation requires the use of machines,
Bush Fallow Land which stess on the natural environment such
The bush fallow land is described as thatas soil compaction, increased rate of leaching,
piece of and which has been previously soil erosion and depletion of soil fertility [30].
cultivated for a considerable period of time Excavation sites are also characterized by
and is then left under natural or uncultivateddestruction of natural landscape, creating
for a longer period to restore the fertility of open space in the ground and getieg
the soil [19] due to the need to plant up aheaps of sand wastes that cannot be easily
bigger land area to produce more food, thalisposed off [11].

long fallow periods have Shrank to a few Excavation has drastically reduced the rate of
years. The reason is due to the increasingccumulation of organic matter in the soil,
population and its attendant decline in landdecreased soil porosity [35] and increased
available for bush fallow system [3]. Bush bulk densities of soil [34].

fallow land is dominated by herbaceous weedRefuse Dump Site

species which includ&shromolaena od@ta, This is a site for the disposal of waste
Pentaclethra macrophylla, Calopognium materials by dumping or burial. It is the oldest
mucunoidesgetc. Bush fallow land helps in form of waste treatment. Refuse dumpsites
restoration of soil fertility, serves as a sourcehave been the most common methods of
of raw materials for crafts, medicine, etc. [19] organized waste disposal and remains so in
and helps to protect the soil from erosion andnany places around the globe. In developing
moisture loss [22]. countries, open dumpsites are commonly used
Forest Land due to low budget for waste disposal as well
[39] defined forest land as a minimum area ofas noravailability of trained man power [38].
land of 0.057 1.0 hectare with tree crown Solid wastes are generally collected and
cover of more than 10 30 percent with trees placed on top of the ground which often
that have the potential to reach a minimumbecomes breeding grounds for rats,
height of 2-5 meters at maturity. According mosquitoes, flies, etc. They generate
to [12], Forest includesiatural forests and unpleasant odour and windblown debris [38].
forest plantations. Forest lands are often hom&oil Sample Techniques

to many animal and plant species and biomasSoil sample technique that was used in this
per unit area is high compared to otherstudy is shown below. Three (3) soil sampling
vegetation communities. Forest land ispoints were selected randomly within the land
dominated by trees like Gmelina arborea use systems. Soil sample®gre collected at 0
(Gmelina), Mangifera ndica, Irvingia T 20 cm and 20 40 cm depths using augar.
gabonensis, Treculia africanaic. There were a total of six (6) samples collected
Excavation from each land use system and a grand total of
This is a site used for mining of minerals orthirty (30) bulk samples from the five (5) land
materials like laterite, limestone, etc. Theuse systems. Also, two (2) core soil samples
excavation activities degrade the environmentverecollected from at 0 20 cm and 2G 40
and become a serious problem to the lives ofm depths from the sampling points. A total
residents eound the site [11]. The excavations of six (6) core soil samples were collected and
are done without any attempt to reclaim theanalyzed for. Soils from similar sampling
exposed surfaces on the sites, leaving wid@oint were later bulked together to form ten
holes where water accumulates. In somg10) samples in all. These samplesevased
places where the water table is high, artificialto determine the physical properties of soil in
ponds can be formed. Vegetation is usuallythis study area

the first consult of partial destruction during Soil Sample Preparation
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Therefore, the soil samples that were collected
with soil augar were aidried in the Pt= [(1]‘ Bc]) X 100
laboratory and later sieved through a 2 mm Pd

sieve to remove gravels andosés. The In addition, macro porosity (Pma) was
sample used for organic matter determinatiorcalculated from volumetric moisture content
was further crushed, while the samples forat field capacity (FC) as described by [18]
mean weight diameter were only  sievedusing the equation below:

through 4.75mm sieve. Pma =Pt FC

The core used to collect the soil samples werdlicro porosity (PM) was calculated as the
covered at the base with a cheese cloth andifference betweerotal porosity and macro
satuated in water for the determination of porosity.

bulk density and saturated hydraulic Pm = Pti Pma

conductivity of the soil. Aggregate Stability

Laboratory Analysis Also, the indices used to determine aggregate
These following soil properties were stability include the following: mean weight
determined: particle size analysis (Bouyoucosliameter (MWD) and dispersion ratio (DR).
hydrometer method) as simplified by [15]. The mean weight diameter (MWD) is an
Bulk density; by the method described by [6]. index used tomeasure macro aggregate
Soil Water Content stability and was determined by the wet
Water content at field capacity (FC) as well assieving method of [14]. It was calculated with
permanent wilting point (PWP) were the formula as follows:

determined using saturation water percentage MWD =x X Wi
based estimation methods / models. i=1
The Model are: Where:
FC =0.1649 + 1.449 Xi = mean diameter of each fraction

R2=0.6055 size separated by sieving
Pmp = 0.43235P 7.8315 W1 = proportion of the total weight

R2=0.5965 sample occurring in the corresponding
Where: size fraction

FC = field capacity (%) N = Number of size fractions.
PMP = permanent wilting point (%) The dispersion ratio (DR) as aeted by [33]

SP = saturation water point (%) was used as an index to determine micro
Saturation water point is calculated asaggregate stability. It determines the ease
follows: with which the soil particles will be brought

SP = 100 X Ma + ( Msoasuspensighs by the action of water.

Mso
Where: Mso =100 x Msa DR =% silt + clay in water dispersed sample X 100
100 + d r % silt + clayin calgon dispersed sample

dr T day &asident moisture) (%)
Md = mass of water o bosteated &ydrayliggonductivity (Ksat) was
Msa = mass of air dry soil (g) determined by the constant head parameter
Mso = mass of ovendry soil (g) method.

However, available water content wereOrganic Matter Content _
subtracted rbm the values of field capacity The organic matter of the soll in the study site
(FC) and permanent wilting point (PWP) with was determined by Walkely and Black

the formula (AWC = FG PWP). method as modified by2B].
Soil pH
Total Porosity Soil pH was determined in 1:2.5 and water

Total porosity from bulk density value suspension ratio [20].
assuming particle density to be 2.65 k§for ~ Statistical Analysis
mineral soils.
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However, data was collected and analyzedsenerally, the results from the Tables
statistically. Also, significant differences indicated that the soil textures were slightly
between treatment means of variousaffected significantly (P<0.05) by the various
experi ments wer esingtles flaadd use systéns. An Additos, the results
Fi s her 0 signiflicent differences (R obtained from the refuse dump (RD), bush
LSD), according to the procedures of [37].fallow (BF) and forest land (FL) were
Therefore, analysis of variance (ANOVA) statistically similar and having sandy loam
was used to compare the effects of the landexture, while excavation site (EX) and
use systems on the measured soil physicalontinuously cultivated land (CC) were
properties. In addition, sigicant difference statistically different (P<0.05) having sandy
at 5% level of probability was used. Also, clay loam and loamy sand at various soll
correlation was used to describe thedepths, respectively. Also, Tables 1 and 2
relationship between organic matter and theshow the values of silt which were

soil physical properties. significantly different and ranged between
2.47% (EX) and 16.47% (CC) for-ZDcm
RESULTS AND DISCUSSIONS depth and 1.80% (EX) and 16.17% (CC) for

20-40cm soil depth, respectively. The
Effect of land use systems on soil physical excavation site gave significantly the least
properties results of sand and silt in both Tables.
The effect of land use systems on physicaHowever, the least reks of sand and silt in
properties of soils of lkwuano, Abia State, EX as well as the highest values of clay
Nigeria at 620 and 2040 cm depths was obtained in EX may be due to the exposure of
summarised in Tables 1 and 2, respectivelythe acidic subsoil during excavation of soils
The results from the study show significantaccording to [29].
differences among the treatment means atlowever, textural class of the soils varied
P<0.05. from sandy loam to sandy clay loam thvi
Particle Size Analysis sand predominating in all land use. Also, the
The results presented in Tables 1 and 2 alssandy nature of the soils could be attributed to
summarize the effect of land use systems otheir being derived from unconsolidated sand
the particle size distribution at various soil deposit which was formed over coastal plain
depths, O- 20 cm and 2@0cm, respectively. sand and sedimentary rocks [29].

Table 1.Land use systems and thedfects on the physical properties of soils of Ikwuano L. G. A. of Abia State (0
20 cm Depth)

Particle Size Analysis

Land Total | Slit Clay | Textural | Bulk Total Macro | Micro Ksat MWD | DR
Use Sand | % % class Density | Porosity | Porosity | Porcity | cm/min | mm %

% Mgm3 | % % %
System
EX 63.60 | 2.47 | 33.63 | SCL 1.61 39.43 12.10 27.33 0.34 0.33 | 62.87
RD 7257 9.73 | 17.70 | SL 1.16 66.30 33.97 32.33 1.08 2.20 | 30.70
CcC 77.13| 16.47 | 6.40 |LS 1.48 44.30 25.53 18.77 0.78 1.24 | 49.97
BF 7247 | 8.73 | 18.80 | SL 1.31 50.57 29.50 21.07 0.83 2.03 | 40.77
FL 71.67| 12.07 | 16.27 | SL 1.22 53.83 32.60 21.23 1.05 2.02 | 40.27
F- 1.44* | 2.39* | 2.12* 0.22* 0.93* 0.91* 0.27* 0.03* | 0.05* | 1.15*
LSD0.05

FL=Forest land, BF=Four years bush falldand, RD= Refuse dump site, CC= @imuously cultivated land,
EX=Excavation site, SCL=Sandy clay loam, SL=Sandy loam, LS=Loamy sand, Ksat=Saturated hydraulic
conductivity, MWD=Mean weight diameter, DR=Dispersion ratio, * = significant at 5% probability

Saurce: Ojimgba and Amajuoyi, 2018
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According to [26], soil with high sand and Also, increase in soil depth resulted to an
low clay content have high pollutant leachingincrease in clay content and this is an
potentials, because high percentage of sand dndication of clay translocation [2], in addition
top soil will encourage sandy loam soil. Into dissolution as well as leaching of clay
addition, [4] found that refuse dump site materials because of rainfall effectg@lation
affects the particle size distribution of the soilor clay lessivage and sorting of soil materials
and the changes lead to sandy loam texturd28]. [13] indicated that clay contents of
Therefore, the changes observed in the texturdeeper depths increase with increase of
of the soil could be due to the vegetativecultivation year due to either increase of clay
cover as well as the top soil that weretranslocation from the surface horizon or
removed during excavation which exposure of clay by ruoff. The significant
consequently raised the clay content. differences are shown in excavation site and
continuous cultivated land.

Table 2.Land use systems and their effects on the physical properties of soils of Ikwuano L. G. A. of Abia State (20
-40 cm Depth)

Particle Size Analysis

Land Total | Slit Clay Textural | Bulk Total Macro Micro | Ksat MWD DR
Use Sand | % % class Density | Porosity | Porosity | Porosity| cm/min | mm %
System| % Mgm3 | % % %
EX 53.90 1.80 44.30 SCL 1.67 32.93 5.03 27.90 0.308 0.24 63.03
RD 71.53 9.30 1920 SL 1.24 64.30 30.07 33.63 1.016 2.04 30.37
CcC 75.80 | 16.17 8.30 LS 1.55 41.50 22.50 19.00 0.648 1.04 50.70
BF 70.90 9.30 19.80 SL 1.37 48.43 27.20 21.33 0.748 1.55 42.50
FL 71.10 10.10 18.80 SL 1.28 51.83 30.10 2173 0.976 1.72 41.47
F- 1.58* 2.29* 1.14* 0.03 0.19* 0.54* 0.44* 0.020* | 0.06* 1.27*
LSDo.os

FL=Forest land, BF=Four years bush fallow land, RD= Refuse dump site, CC= Continuously cultivated land, EX=
Excavation site, SCL=Sandy clay loam, SL=Sandynip LS=Loamy sand, Ksat=Saturated hydraulic conductivity,
MWD=Mean weight diameter, DR=Dispersion ratio, * = significant at 5% probability

Source: Ojimgba and Amajuoyi, 2018.

Bulk density, Total porosity, Saturated values may be due to exposure of subsoil
hydraulic conductivity during excavation.
Tables 1 and 2 Iso show significant Tables 1 and 2 also summarise the different
difference (P<0.05) existing between the bulkland use systems and their effect on the total
density values of the land use systems. Theorosity as well as saturated hydraulic
results indicated that refuse dump site (RD)conductivity of Ikwuano soils at 020 and 20
had significantly the least bulk density resultsi 40 depths. The results obtained show that
of 1.16 and 1.24 Mgrh which were better there are significant differences existing
than thosef the other land use systems fer O between the various land use systems. For
20 and 2040cm soil depths, respectively. The example, excavation site (EX) recorded
difference among the mean values were in thaignificantly (P<0.05) the least total porosity
following significant order. and saturated hydraulic values of 32.93% and
RD>FL>BF>CC>EX. The significantly 0.308 cm mirt as well as 39.43% and 0.34cm
(P<0.05) highest bulk density values of 1.67min? at 0 -20 and 20i 40cm soil depths,
and 1.61 Mgr? were observed in the respectively. Refuse dump site gave
excavation site at @ 20 and 20i 40 soil significantly the highest values of total
depths, respectively. This high bulk densityporosity (64.3 and 66.3%) and saturated
hydraulic conductivity (1.02 and 1.08 cm min
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1, Tables 1 and 2, respectively. The relativeAlso, excavation site gave significantly higher
improvement in total porosity values was indispersion ratio than the a@h land use
the order. RD>FL>BF>CC>EX. Similarly, systems, while bush fallow (BF) and forest
the saturated hydraulic conductivity vatu land (FL) had statistically similar values at O
was in the following significant order: 20 and 20 40 cm soil depth.
RD>FL>BF>CC>EX. Soil organic matter and pH

The decrease in bulk density and increase iilso, Figures 1 and 2 summarize the organic
total porosity as well as saturated hydraulicmatter as well as pH contents of the various
conductivity in the refuse dump site may beland use systems at soil depths of @0 and
attributed to the increase in organic matter20 1 40 cm in Ikwuano, Nigeria. Generally,
content in this dnd use system. [31] made the results from the study show that refuse
similar observations. [27] stated that doses oflump site (RD) had statistically (P<0.05)
organic matter applied to the soil increasedhigher organic matter and pH values than the
total pore volume, decreased bulk density anather land use systems, while excavatsite
favours the transmission of water under(EX) gave statistically the least values. The
saturated condition. [17] also observed thatelative improvement in organic matter
the ircorporation of organic wastes including pH values was in the following
statistically  increased  soil  hydraulic significant order : RD>FL>BF>CC>EX.
conductivity, but the magnitude of increase
could be attributed to the rate of application.
The high bulk density and low porosity and
hydraulic conductivity observed in excavation
site (EX) is similar to the findings of [21]. He,
therefore, attributed this to the low organic
matter as well as the removal of vegetative
cover from the soil including large scale use
of machineries on the site.

Water-stable aggregate 1 -
Tables 1 and 2 summarighe waterstable 0

aggregate measured by the mean weigh ex RO cc Bf  FL
diameter (MWD) as indicated in all the land
use systems. There were significant':ig: 1.0Organic matter and pH values of S(_)ils in the
differences (P<0.05) existing between the‘é‘%”ﬁé"ﬁ(éa”,\?g:fgsyswmsatmcm depth in
values of the mean weight diameter of thesgyrce: Ojimgba and Amajuoyi, 2018.

various land use systems as seethéresults.
However, the highest mean weight diametel
results were obtained in refuse dump site
(RD), whereas the rest of the land use system
gave significantly lower values at the various
soil depths. In addition, excavation site gave
statistically theleast value in the order :
RD>FL>BF>CC>EX. This may be connected
with the lowest organic matter content
observed under excavation site (EX).
Therefore, the values obtained at the various
land use systems indicated that the stability o
EX was the lowest ftowed by CC. The low
values of MWD observed may be attributed toFig.2. Organic matter and pH values of soils in the
tillage with traditional hoeing as well as cleanvarious land use systems at-20 cm depth in

. . : : i~ Umudike, Ngeria
Vr;i?tilpgo:l(t)gr?tﬂ[]f;] with reduction in organic Source: Ojimgba and Amajuoyi, 2018.
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In the findings of [4], it was obsergidhat soil  hydraulic conductivity and mean weight
under forest land had a higher organic mattediameter.
than soil under continuously cultivated land.Also, from the results obtained, it was
They also observed that organic matterobserved that total porosity, aggregate
decreased with increase in depth. [22]stability as well as organic matter contents
observed a significant high soil organic matterwere the properties that mostly influenced
values in the soil from tah fallow land which  moisture content in refuse dump, continuously
decreased as the depth increased. [4] recordemliltivated land, bush fallow (5years) and
high organic matter values from soils found atforest land.
refuse dump sites, while [4] and [22] It was deduced from the results that clay, bulk
observed that the pH of soils under forestdensity and porosity influeed the soll
land, refuse dump site and bush fallow landaggregate stability under excavation site. The
ranged from s{ihtly acidic to alkaline and the influence of clay on soil aggregate stability
values decreased with increase in soil depth. may be attributed to its ability to form slurry
Relationship between Organic Matter and when it comes in contact with moisture. Bulk
Some Soil Physical Properties density was also high in the excavation site.
Table 3 shows the relationship betweenThe highestorganic matter was recorded
organic matter as well as some soil physicaunder refuse dump. From the textural class,
properties under RD, CBF and FL. It was the aggregate stability was lowest in
observed that organic matter has a positiveexcavation site followed by continuously
strong, significant relationship with total cultivated land.
porosity, macro porosity, moisture Refuse dump had higher sand and lower clay
characteristics, mean weight diameter andas well as silt values. Also, bush fallowdha
bulk density. The table also show that therehigh sand than silt and clay contents. Forest
was no significant relainship between land had high sand content. Excavation site
organic matter and soil properties underhad higher clay than silt. The results also
Excavation site. This could be due to the veryshow a high organic matter content in forest
low organic matter observed in EX and soilland and bush fallow sites, which may be
disturbance as well as alteration of soil profileattributed to litter falls and vegative cover.
by destroying vegetation, root channels, soilOrganic matter was low in excavation site
microbes andhte soil horizon. with a slight acid soil reaction (soil pH)
Refuse dump had high porosity also.
Table 3. Correlation between soil organic matter andBased on the data represented in the study, the

some physical properties of soils__ _ research shows that the soil physical

[B)Sﬁ’(eggﬁgtyvz\r/'lg?rg Correlation Coeg'_;'gft M properties varied within the diffent land use

Total porosity (%) 0.94% systems. Also, the soil particle size

Percent water(f) retention at: distribution recorded that sand sized particles

- 0.010 MPa 0.97* dominated other fractions in excavation site.

)'A\llggk’)l'\e/”:viter capacity (%) 0-85*72* The textural class ranged from sandy clay to

0 . H

Saturated hydraulitr:)conyductivity (cm/hr)  0.75* sandy IOam, while other land use systems

Mean weight diameter (MWD) 0.89* were dominated by sandgam and loamy

* = Significant at P < 0.05 sand.

Source: Ojimgba and Amajuoyi, 2018. The soil porosity varied with bulk density in
the various land use systems. However, high

CONCLUSIONS total porosity and low bulk density was

observed in refuse dump, five year bush
The effectiveness of land use systems on sof|low land and forest land. The soils under
physical properties was evaluated in IkwuanOgxcavation and comtuously cultivated land
Abia state, Nigea. However, the physical \yere observed to be highly erodible. The

properties of the soils evaluated were bulkresearch point to the fact that the pH of soils
density, total porosity, aggregate stability,

208



Scienffic Papers SeriesManagement, Ecolomic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

ranged from very strongly acidic to [16]Mao, R., Zeng, DH., 2010, Changes in Soil
moderately acidic. Part|cula.te. Organic Matter, Mlcrob|a}l Biomass, _

and Activity Following Afforestatn of Marginal

Agricultural Lands in a Serrid Area of Northeast
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Abstract

In many parts of the world, viticulture has becoprgnary agricultural importance throughout history. The main
reason for this is that it is economically productive with an assest of grapes as fresh wine, dried fruit, fruit

juice and other manufactured products. The aim of this was to determine the ragilisaon success of vineyard

in Denizli province, which has amportantshare in Turkeys grape production. Tipemary material of the study

was the data obtained from the grape producers in se
Province. The sample sizeas calculatedby using proportional sampling method. Sample volume fauarsd 96

farmers in95% confidence interval and the 10% margin of error. Data envelopment method (DEA) was used in the
research to measure technical efficiency in grape production. Data Envelopment Method is used to evaluate the
efficiency of a certain number of productionits. The technical efficiency, scale efficiency and pure technical
efficiency calculated according to input and the reswtse calculatedand compared to irrigated and nen
irrigated vineyards. Interviewed producers were 49 years old, educseégdnyears, and their agricultural
experience was 26 years. According to the findings, respondengsaskedhow much they could reduce their input

on the efficiency limit, and some suggestiwese maddor inefficient vineyards.

Key words data envelopment, ¢inical efficiency, economic loss, grape production, viticulture

INTRODUCTION vital importance regarding foreign trade and
create employment in rural areas. According
Viticulture has been amportantagricultural to data for 2@7, Denizli has 9.7 percentof
arm throughout history in many countriessTur key ds Vvi neyarpédrce@tnd ¢
The main reason is that it is economically ableof the production alone. In 2017; 4.2 million
to evaluate the grapes as fresh fomdipe, tons of grapesare producedabout 417,000
dried fruit, fruit juice and other processedhectares in Turkey [10]. Approximately
products. Viticulture in the worlds made 65,000 families earn their living from
between in 3%- 49° the northern and southern viticulture [2[11]. The grape production is
latitudes, which covers Turkey as favourablethe most shareholders in Turkey [6].
climate. Grape can be considered the mosfApproximately 50% of the grapes consume
valuable foods as a raisior other products. fresh, 38%are dried and 11%s consumeds
The grapevine leaves collected for use in foodvine. Turkey, with about 6,000 a year more
and processed in brine are widely consideredhan 1,400 vine viticulture has a genotype of
as a second product. With theseboth cultureand wild vine, vine country is
considerations, viticulture is considered oneconsidered one of the fatherland. According to
of the important economic activities of data for 2017, Turkey ranks fifth regarding
agriculture. Therefore, veyards cover the total vineyard area and sixth regarding
widest field after the grain production in production in the world [4].
Turkey. Turkey's contribution to agricultural Turkey's almost covers 2.9@ercentof the
products outside the vineyard production is oftotal grape and raisitrade in the world [4].-7
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10 percent of Turkey's export revenue technical effieency, scale efficiency and pure
consisted from the raisins in the 1930s so thatechnical efficiency results for the input were

it counts the mostmportanttraditional export calculated separately for theatery and dry
product. According to data from 2017, Turkey land.

exports about 420 thousand tons of grape#ccording to the findings, the question of
(raisins to 51.53%) and has earned more thamow much carbe reducedn proportion to the

677 million dollars [4]. This value constitutes amount of electricity, labour, degwiation,

4% of the exports of agricultural products. overheads and other inputs used to obtain the
Viticulture Turkey has very important income in question, according to the farms
potential regarding creating employment that produce over the efficiency limit, without
opportunities because almost every month oiny change in the production. According to
theyear is one of the wingrowing areas that the findings, the question of how much dan
require labouintensive agricultural activities reduced in proportion to the amount of

as well as the economic benefits of foreignelectricity, labour, depreciation, overheads
trade. Although iis acceptedhat 15% of the and other inputs used to obtain the income in
agricultural farms in Turkey operate in the question, according to the enterprises that
field of viticulture, but n6 enough produce over the efficiency limit, without any
information has been reachedabout the change in production. In the eredpumber of
employment rate it has created. When the@ecommendtions were madefor ineffective
general structure of farmis evaluatedit is  farms.

accepted that marketoriented activity is

essential in Aegean, Mediterranean andVMATERIALS AND METHODS

Marmara regions, whereas small famidyrhs

in other regions are predominant, butyttege =~ The main material of the study was the data
also an important source of income [3]. obtained from the grape producers in the
Since the vineyard areas che establishech vi | | ages of ¢ivril, ¢cal ;
areas that canndie cultivatedn fields, fruits The data were obtained from fateface

and vegetables, it is aimportantsource of interviews usinga preprepared gquestionnaire.
livelihood for thoseliving in such places. It Also, various statistics, research reports,
also protects these areas from erosion. Ththeses and papengere usedis secondary data
determination of the efficiency in viticulture sources. In 2017; 4.2 million tons of grapes
provides important information for the are producedn Turkey, and 11.25% of this
investors and establishment of policies thatquantity are covered by Denizli [10].

will guide the vineyard regarding the public. Especially in Denizli province, fresh grape
Modern vneyards are installed especially inand wine grape varieties are at the forefront.
recent years, which are require expensivdenizli Province produces 205,788 tons of
investments.  Therefore, making thesefresh seedless grapes in 2017. Buldan has a
investments more consciousimportantfor share of 32.33 per cent,
the more effective use of resources. The26.53 percenand¢ i vr i | has84a shar
findings of the research provide usefulper centHoweverregardingwinegrapes¢ a |
information fa these investments. Also, it can ranks first with a share of 43.58rcentof

be saidthat the study will shed light on other Denizli and 8.44 percent of Turkey. In
studies. Briefly, the purpose of this study; wasadditionregardingraisins, Buldan was shining
to determine the resource utilisation succesout with 14,703tonnes of production quantity
of farms in the Denizli province, which has aand its share of 18.2sercentof Denizli and
significant share in Turkey's grapeoduction. 1.13perceno f Tur key. ¢al (56
Many studies have been done related to grapé i v r i | (1,188 tons) d
varieties, and the cost of viticulture but noneimportantproduction places in the production
of them determines the efficiency of farms inof dried seedless grapes. With the production
Turkey despite the increase the importance o6f 31,711 tonnes in Buldan district came to
this paper. In the study, the calculatedthe fore in 2018 n the production of table
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seedless grapefor thisreasagn Bul da®sar apk°y Di sauth[i 7c]Jt. fdiowr it
and ¢civril di st r i c @adistrictlovated on the Demizdi p & le sleing h wa
approximately 60% of the total grapein the northern part of Denizli and 90 km
production, were selected for representingnortheast of Denizli, in the westepart of

Denizli district. Buldan districis locatedin  Deni z | i pr ovi niclecatedod | . ¢
the inner part ofthe Aegean Region, andt he eastern skirts of t
nei ghbour with G¢easgy thddas of Denizlit Onthe western skireof the
Kuyucak (Aydén P westv i nmoangain is therfamaus Parhuékale.

Sareg°l (Manisa Province) from north and

Table 1. Vineyard area and production quantity of Denizli, Turkelyrasearched districts

Vineyards (ha) 2,000.00 5,833.00 3,955.90 1,996.50 5,880.00 19,665.40
Share in Denizli

. 25.76 47.86 39.44 60.40 79.07 48.29
province (%)
¢al Pro"‘a‘(‘;’;g:)a”"ty 16,434.00 54,588.00 41,203.00 19,728.00 56,257.00 188,210.00
Share in Denizli
orovince (%) 24.44 26.53 43.58 70.99 72.97 39.83
Vineyards (ha) 350.00 2,559.60 48.70 256.20 660.00 3,874.50
Share in Denizli 451 21.00 0.49 7.75 8.88 9.51
province (%)
Buldan Pmd‘ztcgf:e‘;;’a”“‘y 3,515.00 66,539.00 366.00 1,055.00 14,073.00 85,548.00
Share in Denizli
orovince (%) 5.23 32.33 0.39 3.80 18.25 18.11
Vineyards (ha) 207.50 263.90 101.40 113.10 173.20 859.10
Share in Daizli
brovince (%) 2.67 2.17 1.01 3.42 2.33 211
¢ vr  Production quantity 1,478.00 1,729.00 1,056.00 727.00 1,188.00 6,178.00
(tonnes)
Share in Denizli
brovince (%) 2.20 0.84 112 2.62 154 1.31
Vineyards (ha) 7,762.50 12,187.30 10,030.80 3,305.50 7,436.10 40,722.20
) Share in Turkey (%) 4.06 37.16 15.75 5.92 10.10 9.77
Denizl Production quantity
i (tonnes) 67,250.00 205,788.00 94,555.00 27,789.00 77,092.00 472,474.00
Share in Turkey (%) 4.67 30.81 19.38 7.66 6.22 11.25
Vineyards (ha) 191,034.10 32,795.60 63,679.50 55,804.70 73,592.90 416,906.80
Turkey  Production quantity 1,441,000.00 668,000.00 488,000.00 363,000.00 1,240,000.00 4,200,000.00

(tonnes)

Source: T} KK, 2018 [10]

In the selection of villages, the villages thatTable 2. Numbers of interviewed producers in research
were thought to represetite research area Villages

were selectedand the selection of villages  sudan ke 2 a8

was homogenous. While determining the ortakey 10

number of producers interviewed in the study, ©¢2' Banagent 6 %

the following proportional sample volume L s -
Ko-ak 7

formulawas used
If the size of the population is unknown;
n==tpq/d
n: Sample size
p: Probability of occurrence
g: 1-p (or probability of incidence)

Source: own calculation

In the research, data envelopment method
(DEA) was used to measure the technical
efficiency of grape production. Efficiency

_ < score was determinedbé consaderlng the
d: accepted N sampllfopog”n nvelopment

g arifble
t (U, sd): The cri e{h&dgsI used’t%te\)élﬁ te thd effekbtivede&P | €
according to the degree of freedom atof acrirtaln number of production units. It can

the level of U | Y8t drrhide prddu&idn technology in tease
Accordingly, 95 percentconfidence mterval of multiple outputs and inputs based on

and a 1(percentmargin of error sample size yigiance functions [8]. Effiency scorewas
were caICl_JIatedis 96 producers. The villages -5 \culated by considering the following
included in te study and the number of | .opias

p'rodu.cers interviewed in these villagegre Y: Grape production quantity (1,000 tons)
givenin Table 2. X1: Vineyard size (ha)
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X2: Labour hours (Adult male equivalent possibilities curve where maximum potential

AME) productionis realised5] [8].
X3: Machinery power (hours)
X4: Fertiliser (TRY) RESULTS AND DISCUSSIONS

X5: Pesticides (TRY)

The amournt of grapes produced was the Table 3 presents the generabhddcteristics of
amountof grapes produced in each farm andthe producers interviewed. The average age of
was includedas a dependent variable in thethe interviewed producers was 49 years, the
analysis. The size of theineyard, was the training period was seveandthe agricultural
width of the land, indicates the size of theexperience was 26 years. When compared to
grape produced areagardinghectares (ha).  producers according to the land structure, it
The bbour forcewas includedn the analysis was determing that the producers who
as the expression of theorkforce spent produce in the irrigated lanide younger and
during the grape productioregardingadult more educated, but their experience period
male equivalent (AME). Labour force was shorter than the namigated vineyards.
includes both family power and foreign When farms were evaluated regarding
labour. Itwas thoughthat it would be more households, itwvas seerthat the farms were
appropria¢ to include the labour force in composed of foupersons.

guantity, not in monetary terms.

Machinery costs were obtained separatelyf abl e 3. Farmersd characteri st
from the hours spent for each process, fronftructure in interviewed farms

the first to the harvest, which the farms spent

on producing grapes. Since differdettilisers S D TET
used in grape production contain different Eduaton vean 770 313 600 228 68 291

Household population 59 115 390 2.38 4.01 1.77

amounts of nutrients (N’ P, K) or they have I(Epfpr:ﬁgz'nce(year) 2126 856 3280 1342 2617 1226
different properties, it was decided to treatSource: own calculation

them asfertiliser costs in TRY. Similarly, it

was decidedhat it should be included in the Table 4 shows the distribution of the
model in monetary terms because it swa vineyards according to theiwnedstatus and
considered a large number of chemicals inand structure. According to the results of the
grape production. research, itwas determinedhat the farms
When determining the efficiency score, thehave 4.52 hectares of vineyard. Itvas
observed and optimal values of the inputs andieterminedhat4.1 hectares be owned by the
outputs usedvere comparedrlhis comparison property 0.25 hectareswere rented 0.26
canbe considereds the ratio of the observed hectaresvas mutual propest. The vineyards
output to themaximum output available from were found to have an average of 4.8 plots.
the current input, or the ratio of the minimum When the ownership status of the vineyards
potential input required producing a certainaccording to the land structure was evaluated,
amount of output to the observed input, or ait was determinedhat the irrigated vineyards
combination of the two. werelarger, less fragmented and the property
Efficiency component has not been taken intaate was hiber.

consideration in fficiency studies for many

years. The activity is, in fact, one of the Table 4.The landpresence and tenure in interviewed
components that provide efficiency changefams according to the land structure

[8].

If agricultural pI’OdUCtiOI’I is not done Vineyard size (ha) 5.09 42.39 3.72 3038 452 3828

Personal vineyard &) 4.55 42.27 3.26 24.05 410 36.24

effectively, agricultural production came — mewiwesits or sn o gn o LE o ox on
increasedby better utilisation of resources. _Meanpot(umben 391 209 603 499 479 372
When welook at the subjecin theory, it will ~ SOurce: own calculation

be shiftedfrom a point below the production

possibilities curve to the production
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The average yield of grapes was B33%g of the input efficiency. Moreover, according
per hectare,and the average vineyard was to the land structure, the vineyards were
4.52 hectares (Table 5). In grape productionseparated as irrigated and neimrigated
producers use an average of 692 hours ofineyards and evaluated independently. The
labour (AME), 534 hours of machinery study examined the question of how much
power, 891 TRY ofertiliserand 360 TRY of input quantities can be reduced proportionally
pesticides. In irrigated vineyards, thgerage without changing theamount of grapes
grape yield was 17,858 kg per hectamdthe produced in the vineyard. Table seven
average vineyard size was 5.09 hectares. Ipresents the resslof input efficiency score in
irrigated conditions, itvas determinethat the general and according to the land structure of
producersuse 794 hours of labour (AME), the examined vineyards.

517 hours of machinery power, 955 TRY of

fertiliser and 359 TRY orpesticides. In dry Table 6. Gross production value, variable costs and
conditions, it was noteworthy that the 9ross margins in interviewed farms according to the
vineyards produce much lower efficiency thap'and structure

the aqueous condition$he average yield of

vineyard in dry conditions was 4,695 Kg Perjuionvave 12600 ssor % earso 112005 1526
hectare. Producers producing grapes in drjreiel .
conditions need 495E(K G) 692 HHirs of
labour (AME), 567 hours of machinery Shm. ‘ ‘ ‘
power, and 767 TRYertiliser and 363 TRY  (het®

agricultural pesticides. iachinery pover

(TRY ha?)
Irrigation

Table 5. Grape production and inpuge quantities in ~ (TRYha)

Other costs

359 4351 363 41.24 360 42.37
3,988 222.53 2,330 186.57 3,419 229.33
425 11.00 380 17.97 409 14.40
309 12.28 - - 203 18.81

421 22.03 311 15.14 384 20.15

interviewed farms according to the land structure (TRY hat)
ol 6,457 24554 4,151 20530 5666  262.88
(TRY ha?)
Gross margin 6,147 78844 4386 52135 5543  706.45
Yield (kg hat) 17,858  1,125.34 4,605 32271 13,343 1,13655 _ (TRYha’)
Vineyards (ha) 5.09 42.39 3.72 30.38 452 38.28 Source: own calculation
Labour 794 4291 495 3499 692 4359
(man power &)
pivspitiond s;7 2518 se7 2587 s 2547 The lowest value of the total technical
(TRY e 5 sose  7ev 4894 801 s007  efficiency for the input was 0.02@&nd the
TRy ety s 4351 s 4124 0 4237 gveragescorewas 0.374. When an evaluati
Source: own calculation made according to the average efficiency, it

was possible taealisethe sameproduction

The gross production value of the grapegyen if the examined vineyards can reduce the

production in the interviewed vineyards was ;mount of input they use by 62.6%. When
determined to be TRY 11,209.5; the total|q,king at the source of inefficiency in input

variable cost per hectare was 5,666 TRYusage, itseenthat this was aroblem due to
(Table 6). Itwas seerthat labour costs were being able to realise the current
the most significantshare among variable production using minimum input and
expenses. The gross margin of the vineyar¢jeyiation from the optimum scale. The
was determinedto TRY 5,543. When  mper of reference vineyards with a total
comparingaccording to the land structure, it yochnjcal efficiency value of one or which
was seerthat the gross production value was qqngitutes thesffective limit was determied

higher in the irrigated vineyards. According 10 55 three and these vineyards constitute only
Table 6, the total variable costgertiliser, 5.36% of all vineyards.

labour force, machinery power and other cost§yhen the vineyards evaluated according to
were higher in the irrigated vinagds than he |and structure, the technical efficiency
norrirrigated vineyards. score in the irrigated conditionswas

Within the scope of the research, datayeterminedas 0.050,and the average value
envelopment methodvas appliedall the \yoc 0533, These coefficients were
vineyards interviewed to evaluate the results
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determinedas 0.112 and 0.470 in the non will be 35 million TRY. These input losses
irrigated vineyards. While the number of werevery importantregardingincreasing the
active vineyards in water conditions was llproducer's income and decreasing the product
and 19.64% of total vineyards, the number ofcosts and increasingpnsumenmvelfare. It was
active vineyards in dry conditions was six, determined that although irrigated vineyards
andit has a share df0.71% in total. The high were more effective, the input losses were
number of vineyards that provided puremore.It was possible to say @h the amount
technical efficiency in both land structuresof loss was less because nongated
shows that there were losses due to scaleineyard was more extensible.
inefficiency in vineyards. According to the
results of the analysis, although it was not anTabIe. 8. Input losses according to taed structure in

. . . . interviewed farms
active agrialtural activity in both land
structures, ivas seerthat resourceitilisation

was more successful in irrigated conditions. 1 ooner (rry ry= palfs s P
Fertilisers (TRY ha) 233.6 85.1 193.2
Pesticides (TRY hj 61.1 22.7 46.5
Table 7. The results of the input efficiency according to  [7°t @« ) Frbes os so0e
the land structure in the interviewed farms * 1 unit of men power hourly ratevas calculatecas 502
TRY in irrigated farms, 4.70 TRY in dry farms and 4.94 TRY
Wax. o o b in general. ** The hourly rate of the machinery power was
s 958 s o calculated as 0.82 TRY in irrigated farms, 0.67 TRY in dry
Var. Coefficient. 0.173 0.110 0.112 farmS,and0.77 TRY in generaL
%100 efficient farms 11 26 11 .
Share in total (%) 19.64 46.43 19.64 Source: own calculation
M?x. 1.000 1.000 1.000
Medn 0470 0826 0612 CONCLUSIONS
Std. Dev. 0.310 0.297 0.316
Var. Coefficient. 0.205 0.107 0.163
%slﬁgrf?n”ﬂf (f;:)ms 10?71 45.721 10§71
The results of this study, which shows the
Mine 0020 0020 500 technical efficiency of grape production in
Mean 0.374 0.374 0.374 - - - .
. Dev. 0316 0316 0316 Denizli province, can besummarisedas
Var. Coefficient. 0.266 0.266 0.266
v i follows: _ N
Source: own calculation Total technical efficiency value was

. ) o determinedas 0.374.This indicates that the
The loss of inputs resulting from inefficiency production of grapes in Denizli was not
in the vineyards has calculated by subtractingyfedive and generally shows that 62.6% of
the targeted input usage amounts from thgpe producers use excess input. \i@s
current use of the vineyards that have Nnoyeterminedhat ineffectivenesbe mostly due
been able a ensure their efficiency in o the inability of the farms to operate on an
production. In other words, in each group,appropriate scale. The primary reason for this
inefficient vineyards were determined how 55 the fact that farms, which weretmain
much they need to save more labour forceproplems of the Turkish agricultural structure,
machinery power, pesticides arf@rtiliser | ere mostly fragmented. The number of
costs compared to reference vineyards thajctive farmswas determinecas only three,
produce over divity limit. In grape andit was determinedhat it constitutes only
production, producersveruselll hours of 5360, of the total farms. According to the
the workforcg 94.3 hours of machinery |ang structure, itwas deterniied that the
power, 193 TRY oftertilisersand 46.5 TRY  jrrigated farmsbe more effectiveregarding
of pesticides due to inefficiency in production. the amount of inputbut because of the
If the loss of inputs due to inefficiency in the jntense production, they have a higher
intervieved  vineyards was expressedin  monetary value than the ones producing in dry
monetary terms, 15.18ercentof the variable  congitions. Because of the research, it was
costswere wastedConsidering that the area necessary to increase tmeectanisation of

where the vineyards in Denizli was more thanyiticulture, in other words, in order to make
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Grape was a very important traditional
product regarding Turkish agriculture,and
grape productiorwas madein many regions

of Turkey. In this regard, morefficient work

of the research institutions and ensuring that
innovationswere deliveredo the farmers will
contribute to the increase of efficiency in both
Denizli and other regions.
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Abstract

The paper seeks to create an overall picture of the evalaiache milk purchase price at national and regional

level for the period 2022016. In this respect, using a credible database (www.insse.ro), it presents the price
evolution and the positioning in the context of importance for the respective prodbetRmmanian agricultural
economy. The milk sales price recorded a national multiannual average of 1.17 lei / |, with extreme values of 0.65
lei /1 in 2014 for the South West Oltenia Region and 1.68 lei / | for the year 2015 for South Muntenia R&gion (t
amplitude variation of 1.03 lei / I). As a result, there is a need at national level to implement adequate sequential
policies in the territory to support migroducing establishments to obtain favorable marketing prices through the
involvement of ampetent decisiomakers

Key words amplitude of variation, evolution, milk, price, absolute variation

INTRODUCTION more money, when seething that really suits
them appear [3].
Taking into consideration the fact, that milk is Price types for agricultural / agiood
a strategic product for a country economy,products can be structured according to
appear the tendency to provide with suffitie several criteria. In the literature there is the
guantities the population by the developmenfollowing form of classification: after the
of primary milk production [2]. The stages of the chain, the prices of agitural /
production of milk in value terms is situated agrifood products; the price system used in
on the second place, after meat in animaRomania during previous periods; the price
production [6]. system used in the Common Market over the
The milk supply is conditioned by: technical years. The EU Council fixes agricultural
factors (number and éed of cows, their product prices at the beginning of each year:
yield, breeding and feeding system, diseas¢he indicative price beingonisidered the price
prevention, etc;)economic factors (referring at which the transaction could be made; the
to the ratio between the milk and fodder price,initial price, which is the minimum level at
the conditions for the remuneration of staffwhich import products can be sold (higher
working in the dairy sector and beyond, thethan the intervention price, thus encouraging
changes d the production structure of the the purchase of Community products); the
dairy farm, etc.) There is still a low quality of intervention price which is the guaranteed
milk supply, which is mainly determined by price level at which the Authority can buy and
the quality of feed and the lack of a focus onstore certain quantities produced [4].
guality and hygiene on farms. Milk quality is Pricing can be a complex action if the closest
also negatively affected by theckaof cooling competing firms are hard to identify. But one
facilities at farms and collection points. must not forget that no product is absolutely
The price of a product must be regarded as &ee of competition; there is almost always a
good equivalent for paid money. That doesway to satisfy the customer's need for the
not mean it has to be the cheapest the on tharoduct. Also, different consumers have
market. The costumers are willing for payingdifferent needs; therefore, they will have

219



Scienffic Papers SeriedManagement, Ecolmmic Engineering in Agriculture and Rural Development
Vol. 18, Issue 42018
PRINT ISSN 22847995, EISSN 22853952

different needs as to what constitutes value inthe dynamics of the indicator. Please note that
exchange for money. Therefore, marketeche the daabase used does not show values for
to be segmented carefully to ensure a faithe Ilfov and West Regions of Bucharest
price for each segment. As with anyrespectively.

marketing issue, it's wise to start from the

customer [3]. RESULTS AND DISCUSSIONS

In the context of the competitive market . . .
economy, especially in transition periods Table 1.shows the milk price data at nqtlonal
characterized by the emergerafénflationary ~ 2nd regional level as well as the position of
factors, agricultural and agiood prices have the latter relative tq the natlonall situatid]. '

a number of characteristics such as: they showhe year 2012 is characterized by price
a fluctuation over time due to the perishability Variations of 0.85 lei /1 for the South West
of the products, the degree of preference t&!tenia region {0.26 lei / | and-23.42%
storage and the size of specific Storagé:c_)mpared to the natlongl situation) gnd 1.24
capacitis, the degree of scarcity (in certain €1 / | for the Centru region (+0.13 lei / | and
situations), their qualities and the degree of" 11.71% compared to thetrenal situation),
consumer demand: may tend to stabilize owhile at national level the |nd|cator_ reached
reduce; may lead to an increase or decrease i1l 161/ I As a result, we are talking about

farmers' incomes, depending on the intensitf©9ions that recorded higher levels than the
of consumption; their fluctuation may reporting base (national level of the indicator),

amplify, reduce or stabilize the price of otherSUch as: 1.16 lei /1 North West Region (+0.05
goods for consumption [1]. lei / | and + 4.50%). At the same time, lower

The price of agricultural / agfood products, values are recorded: 0.98 lei / | in the South

at any stage of the market knows changes iluntenia Region-0.13 lei / | and-11.71%)
the direction of its growth or decrease,1:01 |€i /| South East RegiorD(10 lei /| and

depending on market orientation [5]. -9.01%), 1.08 lei / | North East Regiofd (03

The influence of milk prices on profitability is €1/ | and-2.70%). _
crucial. The evaluation of profitability in dairy At the level of 2013, the national average

farms requires to consider both cost input and@'ice was 1.20 lei /1, compared to which there
milk output as well as milk market price [8]. Were at the regional level both supnaitary

Marketed milk and milk price have a positive V2/u€s and subnitary levels. Thus, the South
impact on profit, while procttion cost has a West Oltenia, South Muntenia, South East

negative impact [9]. and North East regions are chdesized by
subunitary levels: 0.66 lei /|, 1.03 lei / | and
MATERIAL AND METHODS 1.09 lei / | the last two regions. Consequently,
we discuss absolute declines of 0.54, 0.17 and
The elaboration of this study called for the0.11 lei /|, decreases in relative sizes of 45.0,
Comparison of time and space [7] Regardingl4.l7 and 9.17%. SUI‘p|US levels reached 1.27
the temporal sequences that are included ifgi / | for the North West Region (+0.07 lei /|
the analysis, the media was also operated. ~and + 5.83%), 1.43 lei / | at the Center Region
For the present per, the purchase price was level (+ 0.23 lei /1 and + 19.17%).
used as an indicator (lei/l). In the case of 2014, the price ranged from
Running the analysis refers to the time period-65 lei/l in the South West Oltenia Regien (
between 2012 and 2016, to which was adde48.0% and -0.60 lei/l compared to he
the average of the period, thus forming acomparison term) to 1.48 lei/l, in the case of
dynamic series consisting of 6 terms. the Center and South Muntenia (+ 18.40%

The analysis was carried oat both national +0.23 lei/l) and the national level of the
and regional level (seven deve|opmentindiCat0r was 1.25 lei/l. The regions of South
regions), showing the position of each regionEast, North East and North West are
relative to the national average price level, thecharacterized by registering suhit vaues,
absolute variations of the indicator (lei / I) andcompared to the reporting base. The decrease
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was:-0.18 lei/l South East Region (1.07 le/l, 8.0% the base of reporting)9.06 lei/l North
14.40% in relative values}0.10 lei/l North  West region (119 lei / |, decrease by 4.80%
East Region (effective 1.15 lei / |, decrease byelative to the national level).

Table 1.Situation of sales prices (lei / ) at national and regional level

Year

2012 2013 2014 2015 2016 Average
% % % % % %
Specification compared compared compared Eff compared compared compared
Eff.” to the Eff.” to the Eff.” to the o to the Eff.” to the Eff. to the
national national national national national national
level ™ level ™ level ™ level™ level™ level™
National
level 1.11 100 1.20 100 1.25 100 1.16 100 1.15 100 1.17 100
N%rtehgi\gvrfst 1.16 104.50 1.27 105.83 1.19 95.20 1.12 96.55 1.10 95.65 1.17 100.0
g:;t;r] 124 | 11171 | 143 | 11917 | 148 | 11840 | 1.31| 11293 | 1.27 | 11043 | 1.35 | 11538
NEZ';E?“ 108 | 9730 | 1.09| 9083 | 1.15| 9200 | 1.00| 8621 | 103 | 8957 | 1.07| 91.45
SORfSifnaSt 1.01 | 9099 | 1.09| 9083 | 1.07| 8560 | 1.14| 9828 | 1.18| 102.61 | 1.10 | 94.02
South
Muntenia 0.98 88.29 1.03 85.83 1.48 118.40 1.68 144.83 1.57 136.52 1.35 115.38
Region
South West
Oltenia 0.85 76.58 0.66 55.00 0.65 5200 0.75 64.66 0.78 67.83 0.74 63.25
Region

Source! http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=PPA(22C1.2017)
"own calculabn

In the case of 2014, the price ranged fromMuntenia Region (actual level of 1.68 lei/l,
0.65 lei/l in the South West Oltenia Region ( 0.52 lei/l absolute overrun).

48.0% and -0.60 lei/l compared to the For the year 2016there was a national level
comparison term) to 1.48 lei/l, in the case ofof 1.15 lei/l of the selling price, with limits of
the Center and South Muntenia (+ 18.40%0.78 lei/l in the South West Oltenia Region (
+0.23 lei/l) and the national levedf the 42.17% and-0.37 lei/l compared to the
indicator was 1.25 lei/l. The regions of Southnational situation) and 1.57lei/l in South
East, North East and North West areMuntenia Region (+ 36.52% and +0.42 lei/l).
characterized by registering suhit values, Below the reference level are the North East
compared to the reporting base. The decreadRegion- 1.03 lei/l ¢0.12 lei/l and-10.43%)
was:-0.18 lei/l South East Region (1.07 le#/l, and North West Region1.10 lei/l ¢0.05 lei/l
14.40% in relative values)0.10 lei/l North and-4.35%). The other regions exceeded the
East Region (effective 1.15 lei / |, decrease bybase of comparison as follows: + 2.61% South
8.0% the base of reporting)).06 lei/l North  East (effective 1.18 lei/l, abkae 0.03 lei/l), +
West region (1.19 lei / |, decrease by 4.80% 10.43% Center (1.27 lei / |, absolute growth of
relative to the national level). 0.12 lei / it).

If we refer to the specific situation of 2015, Based on the abovaentioned annual
there is a ni@onal price of 1.16 lei/l, against situations, the average of the period
which the development regions werecharacterized by a national level of the
positioned as follows:35.34% South West indicator of 1.17 lei/l was determined (Figure
Oltenia Region (effective 0.75 lei/l, real 1): -36.7%% South West Oltenia Region
decrease -0.17 leill), -3.45% North West (effective 0.74 lei/l, absolute decrease of 0.43
Region (1.12 lei/l, absolute decrease of 0.04ei/l); -8.55% North East Region (effective
lei/l), -13.79%F1.72% South East Region 1.07 lei/l, absolute decrease of 0.10 leifl);
(1.14 lei/l, absolute decrease of 0.02 lei/l), +5.98% South East Region (effective 1.10 lei/l,
12.93% for Center Region (1.31 lei/l, absoluteabsolute decrease of 0.07 lei/l); level the
excess of 0.15 lei/l), + 44.83% South North West Region; + 15.38% of Centru and
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South Muntenia (1.35 lei/l level, 0.18 lei/l For the North West Region, there are
absolute increase). increases in the years 2013 and 2014 (+0.11
The evolution of the price for milk are shown and +0.08 lei/l respectively), as well as
in Table 2, in absolute terms (lei/l), at nationaldecreases compared to the bases in the years
and regional level. 2015 and 2016 -0.17 and -0.02 lei/l
There is an increase ohd milk price at respectively). For the average of the period,
national level, in the years 2013 and 2014there are increases compared to the reference
(+0.09 and +0.05 lei/l respectively) and period (+0.07 lei/l).

decreases in the years 2015 and 200809 In case of the CenteRegion, it is noted that
and -0.01 lei/l respectively). Under these the indicator showed 3 growth trends (+0.19,
conditions, the average of the period exceeded0.05 and +0.08 lei/l in 2013, 2014 and the
the level of 2016 b®.02 lei/l. for the period average) and 2 downward
trends for 2015 and 2016 years0(17 and-
0.04 leill).

The North East region is characterized bg th
existence of four situations when the indicator
increases compared to the reference terms,
respectively, the years 2013, 2014, 2016 and
the average of the period (+0.01, +0.06, +0.03
and +0.04 lei/l respectively) a situation of
decrease of the indicatdevel - 2015 €¢0.15
leill).

The South East Region shows an evolution
characterized by increases in indicator levels
in the years 2013, 2015 and 2016 (+0.08,
+0.07 and +0.04 lei/l compared with reporting
Fig. 1. Positioning of development regions against the terms), but also downwarq trends in 2014 and
national price level (% of the period) for the average of the periodd(02 and-0.08

Source: Own calculation and design. lei/l).
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Table 2. The absolute variation in selling prices (lei / ) in Romania, at national and regional level

e Nep 2013 N 2014 N 2015 Nog 2014 Nep Aver
Specification 2012 2013 2014 2015 2016
National level 10.09 +0.05 20.09 20.01 10.02
North West +0.11 -0.08 -0.07 -0.02 +0.07

Region
Center Region +0.19 +0.05 -0.17 -0.04 +0.08
North East +0.01 +0.06 -0.15 +0.03 +0.04
Region
South East +0.08 -0.02 +0.07 +0.04 -0.08
Region
South Muntera +0.05 +0.45 +0.20 -0.11 -0.22
Region
South West -0.19 -0.01 +0.10 +0.03 -0.04
Oltenia Region

Source® own calculation.

In the South Muntenia Region case, there ardhe South West Oltenia Region shows the
decreasing tendencies for the level of theabsolute decrease of the indicator of 0.01,
indicator (0.11 lei/l in 2016, 0.22 lei/hithe  0.04 and 0.19 lei/l in 2014, for the period
average of the period), but also growthaverage ad for the year 2013. Trends in price
tendencies (0.05 lei/l in 2013, 0.20 lei / 2015growth are shown in the years 2016 and 2015
and 0.45 lei/l in 2014). - 0.03 and 0.10 lei/liter.
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As for the annual variation amplitudes of theof 0.36 lei/l (total and yearly) for the Center
indicator, they were 0.39 lei/l in 2012 Region; changes of 0.21 lei/l (total and annual
(45.88%), 0.77 lei/l in 2013 (116.67%), 0.83 amplitude respectively) in the Noriast
lei/l in 2014 (R7.69%), 0.93 lei/l in 2015 Region; amplitudes of variation of 0.16/le
(124.0%), 0.79 lei/l in 2016 (101.28%) and (including average of the periodtotal) and
0.61 lei/l for the average of the period 0.10 lei/l (excluding the average annual)
(82.43%- Figure 2). It can be seen that therespectively for the South East Region; total
highest price uniformity occurred in 2012 amplitude of 0.67 lei/l and annual amplitude
(relative differences of 45.88% betweenof 0.56 lei/l for the South Muntenia Region;
extreme values)and the largest variation is changes of 0.29 lei/ll inhe South West
specific to 2014 (relative differences of Oltenia Region (total and annual amplitude,
127.69% between extreme values). respectively).

0.67
116.67 124.0 !

101.28 0.36 0.56
82.43 :
45.88 18, 'V o2 .
> | - : N
0.39ff% » Q_' : : " totala
L . 0.770.830 SR anuala
'-.- - 0.93 0.79 - ¥ o 8 .
— Ay : 0.61. _ A ) | o
A% 5

Fig. 2. The sequential amplitude of price variation
(leifl) Fig. 3. Annual and total amplitude of price variation

Source: Own calculation and design. (leifl)
Source: Own calculation and design.

If we analyze the indicatoaccording to the _ _
variation amplitude for each reference levelBased on these observations, it can be seen

(national and regional), the following is that, in tems of total amplitude, the variation
shown (Figure 3): total amplitude is equal towas 0.51 lei/l (difference between 0.67 and

the annual amplitude (without the average of0-16 lei/l for the South Muntenia and South
the period) of 0.18 lei/l at national level; East regions), while at the level of the annual

variations of0.19 lei/l for the North West amplitude the variation was 0.46 lei/l (0.56

Region, total or annual amplitude; amplitudesand 0.10 lei/l for the same developmhe
regions as for the total amplitude).
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CONCLUSIONS [4]Constanin M. et al., 2009, Marketing of agréood
production, Publishing House. Agro Tehnica,

. . . Bucharest, pp. 20242.
The milk sales price recorded a natlonal[5]COnstantin' M., 2017, Marketing of Agfgood

multiannual average of _1-'17 lei/l, with production, Romanian Science Publishers Publishing
extreme values of 0.65 lei/l in 2014 for the House, Bucharest, pp. 2@28.

South West Oltenia Region and 1.68 lei/l for[6]Grodea Mariaa, 2016, Milk and beef production
the year 2015 for South MunteriBegion SNl e’ Soesic ey Soni el
(amplitude tPta' Va”atlor,l of 1.03 lei/]). Engineering in Agriculture and Rural Dévelopment
The evolution at national level for the v 16, Issue 1, pp. 19896.

indicator is uneven, increasing for the year§ 7] Penzar u, R. Ltefan, GUEe@e ! et e,
2013 and 2014, decreasing for 2015 and 2016;lements of Management and Marketing in
and with a recovery trend at the average of thégngzljftére, Universitaria Publishing House, Craiova,
period. This St"’_lte of afiis also appear_s fo_r FSFiiDopes;:u Agatha, 2014, Research on milk cost, return
the Center Region. If we analyze the situatiomhng profitability in dairy farming, Scientific Papers
specific for the remaining regions, there areSeries Management, Econmm Engineering in
fluctuating  developments with  annual Agriculture and Rural Development Vol. 14, Issue 2,
disparities - as TO"OWS: growth in 2013, F9F])|52§|c?§szc;2u Agatha, 2014, Research on profit variation
followed by deC“ne,S’ to 2016 anc_i ,a reCC)Verydependin(‘:j on marketed milk and production cost in
to the period averaga North West; increases gairy farming, Scientific Papers Series Management,
in years 2013 and 2014, declines for 2015Economic Engineing in Agriculture and Rural
increases in year 2016 and for period averag@evelopment Vol. 14, Issue 2, pp. 2230.

in North East; growth in 2013, declining in [10]The  National Institute of  Statistics,
2014 vyear, increases in 2015 and 201é1ttp:/vaw.|nsse.ra Accessed on Nov.28, 2017.
followed by a decrease for average in South

East; increasem 2013, 2014, 2015, declines

in 2016 and in average for the South

Muntenia region; decreases in 2013 and 2014,

increases in 2015 and 2016 followed by

decreases in the average for South West

Oltenia. This state of affairs shows quite

pronounced particuldies from one region to

another.

At national level, there is a need to implement

adequate sequential policies in the territory to

support milkproducing establishments to

obtain favorable marketing prices through the

involvement of competent decisionakes.
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Abstract

The purpose of this paper, is to investigate the planning and development a mappingrgiecedfand analytical

tool and the utility of this, in agricultural sector. The methodological approach followed is based on the research of
scientific approaches and scientific bibliography, also using technological innovations and aims at the overall
assessment of the usefulness of such a technological development in agricultural sector. As a result of this research,
it is considered that proper planning and optimal use of all the data held in their hands by farmers, is necessary so
that they have sustaability in agricultural sector.

Key words agricultural analytic tools, agriculture topography, agriculture planning,
agriculture development

INTRODUCTION Crosscutting science, such as Topography,
Information Technology, Agriculte, Legal

Today, technology and agriculture have and Analytical, combined with statd-the-art

joined forces to provide a neway of technologies such as Decision Support

cultivation, which enables producers toSystems and Positioning and Positioning

maximize their profits. Systems, can bring development and solutions

This is Agriculture Precision, which allows to many problems in the modern rural area.

the modern farmer to manage his field at[4]

points smaller than that of the parcel.

Precision agriculture is based on technologieMATERIALS AND METHODS

and instrumets that initially record the

existing state of the parcel, then manage th&he material used for this research is the

data and eventually apply the inputs coveringsources of knowledge of the location of

spatially and temporally the needs of each plotountry Greece as well as the scientific

item according to its variation. literature. The methodological approach
But what problem can precision agriculturefollowed is based on the research of scientific
cure? approaches as well as on scientific

The problem that has arisen today is the firstbibliograghy and using of special purpose pc
strand of precision agriculturege. the initial  programs.
recording of the existing situation, which is
needed because it has been proven that theRESULTS AND DISCUSSIONS
have been a bunch of breaches by farmers
landowners who have been lMilg a This sector presents the design and
boundary from owning their neighbdv] development of a cartographic, georeferenced
The problem has come to light in recent yearand analytical tool as well as it uses in the
in Greece, as you are now implementing theagricultural sector based on the superior
cadastral registration of the countfy] methodologicabpproach.

Clarification of Concepts
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In order to fully understand the operation ofare:Reporting,Online Analytical Processing,
the system, some concepts should first bénalytics, Data Mining, Business
clarified. Performance = ManagemeBenchmarking,
First of all, Topographyis the study of the Text Mining and Predictive Analysis. [6]

shape and characteristics of the Earth's surfacBhere are also existing The &gion Support

or other observable nearlgelestial bodies Systems in  Agriculture, which are:
(planets, natural satellites or asteroids). Mordnformation technology designed to help
specifically, it is the scientific field of farmers deal with complex crop problems by
description and methods for the depiction andusing the best available data and knowledge
depiction of any such surface, natural or manwith best scientific practicefgl]

made on a topographic map. In another sens@hese technology systems support the smart
the topogaphy of an area refers to the shapesgricultural approach, which can:

and characteristics of the earth's surface itself-Reduce labor and agricultural inputs,

This branch of geosciences and planetaryMinimize negative environmental impacts
sciences has been expanded recently tand also

include local geography, even local history-Increase crop yields. [3]

and culture[10] As for Agriculture Precision, the term was
Secondly, a georeferencesl defined as the mentioned above.

process by which real mapping coordinates ofJse of the program

a desired coordinate system are assigned to Bhe program, which we will use, is
digital image that has been derived byMicrosoft's Power BI[8]

scanning an analytical map or an aerial shotThe reason this program is used is due to its

on a scanner device. compatibility with other Microsoft Office
Another one, is Business Intelligence tools.However, there are many programs that
Sydems can perform this task.

Business Intelligence refers teomputer  The first part, is the introduction of daie'll
basedechniques that are used to find, surfacehave to movethree columns (Longitude,
and analyze business data, such as revenugtitude and Location) to one sheet and pass
from product or segment sales, or varioushe data.

costs and incomef9] After we save it, we open the Power BI
Bl technologies provide historical, current andprogram. We go from Home tab to Edit
predctive  views of the  Function Queries and load Excel with our records.
Management. The usual functions ofBI

IR e [——

Photo 1. The insert of information.
Source: Screehot of personal using and desig

Once we have completed our subscriptionspoints we chose to, genap
we will see dots appear in the map at the
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Photo 2. The first phase of results appearing

At each dot there will behe information we original excel, and we will have more
load and therefore the more columns in th@nformation if we want it.

Photo 3. The first phase of results appearing
Source: Screenshot of personal using and design

Significance of the program inAgriculture development in the program, as linking the
The importance of using business intelligenceinformation base of the Bl program, based on
technologies in rural areas and more, of such a decisioamaking program:Lindo, which is
program, is related to the developmentalso linked to its modern formitk Excel, can
through the information that this technology be innovations that will reduce the labor costs
can provide to the user. of farmers and reduce the margin of error.
Information sich as: what cultivation exists in Still a design development move that could be
the particular parcel, its geographical limits,done is linking the above programs to projects
crop history, etc. such as Floorplaner, available in electronic
They enable us to make decisions, such asorm, free & charge, for the design and
whether or not to set aside whether or not tanodeling of building facilities on the parcel,
use fertilizer, because we will already haveand linking it to a basedon indices of
the history of theriformation. depreciation of building facilities from the
Future Development of the Program agricultural appraisal tables of the Ministry of
All of the above can be an important pillar of Rural Developmen{2]
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Photo 4. Planning and development design
Source: Screenshot of personal using and design

Program Cost

The Power BI program is completely free of [1]Boretos, N., Kremmydas, D., Rozakis, S., 2018,

charge from MicrosoftSo, a farmer can start IEternet Spl)atialfDecision Slépport System for estim'ﬁtingl]
- . . . . the supply of energy biomass. In Geographica

to integrate Business Inte.I“gent. into his | o Stion Systems. (1:-3). Athena. Department of

business whout any cost to his business. Agricultural Economics and  Development-

For the use of the program as well as for theirgricultural University of Athens.

full potential, it may take a few days of short [2]Floorplaner. Available at:https:/floorplanner.com/

term education and a small fee for thisRetrieved September 9, 2018. .
education will be spent [3]How business intelligence can help people without

technological knowledge use data analyzes. Available

at: http://www.businesanalytics.com/news/13esow-

CONCLUSIONS businessntelligencecanhelp-nontechiesusedata
analytics. Retrieved September 19, 2018.

Nowadays, more emphasis is placed offffieieion B LEOIR, AN able. at

accessibiliy related tc,) bUSIHQSS mtelllgence https://www.héexpo.gr/el/press20180203aRetrieved

that focuses on information gatherlng,Se'otember 1, 2018.

something that has not happened in the pasgs]Locating Real Estate.  Available  at:
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Abstract

The paper analyzethe impact of Romania's accession into the EU on honey production and trade, using the
empirical provided by FAOSTAT and National Institute of Statistics. The methodology wasdaidatbte purpose

of comparison between the pre and post accession period using fixed basis index, growth rate, absolute and relative
differences, structural indices, specific trade ratios, and graphical representation. Romania is an important honey
producer with a potential over 30,000 tonnes per year. The accession into the EU in 2007 has stimulated the
development of apiculture. In 2017, Romania produced 30,177 tonnes honey of which, about 46 % was exported
mainly in the EU. Romania has over 1,600 thaukhee colonies and 46,000 apiculturists, meaning 24 bee families

per apiary. Honey vyield per bee family is 18.8 kg, but the potential is over 22 kg, less than in other EU countries.
Weather conditions have deeply influenced apiculture performance diméntpdt decade. Both acquisition and
producer's price increased in the domestic market, and also the export/import price index was favorable to Romania
due to the high quality of honey which is much required on the EU market. In 2016, the export vdlad t¢aD

41.4 Million, being 5.37 times higher than in 2000, and the import value achieved USD 8.9 Million, being 52.5
times higher than in the 1st year of the stuthade balance accounted for US32.5 Million, being 4.3 times higher

than in 2000. As aanclusion, the accession of Romania into the EU favored honey production, export and import
and helped the EU to meet much beiteinternal market needs and intensify export. For this reason, beekeeping
will continue to be an important sector of Romasiand EU agriculture in order to support pollination of
agricultural crops, food security and safety and preserve biodiversity. Due to the strong competition, Romania
should fight to maintain its position as a top honey producer and exporter of the Elthifoeason, beekeepers
should increase apiary size, include organic honey as a market niche, assure honey certification brands and join in
more associative forms for increasing efficiency along the honey market chain.

Key words honey, production, gort, import, Romania, praccession, posdccession

INTRODUCTION mellifica plays the most important role in the
world [3, 10].
Beekeeping is an important activity from an Beekeeping conibutes to the diversification
economic, social and environment point ofof the activity in the rural areas, providing
view. jobs and income for rural population, and
From an economic point of view, bees are ayiving its support to the economic and social
production factor, assuring a large range ofdevelopment of the communitig82]. It is
products: honey, pollen, beewax, propolis,also a profitable business for apiculturists; bu
venom and other products, which are used foalso it could have an important economic
human food consumption and health,impact on the localities and areas, processors
medicine and industry (pharmaceutical,and marketers (wholesalers and retailers)
cosmetics etc.). Also, bees provide serviceglong the bee products chain.
for agriculture, helping the pollination of the Beekeeping is an opportunity to support the
agriaultural crops and wild flora, contributing sustainable development by the valorization
to the growth of agricultural production and of the natural resources and the production of
not only. More than 70 % of agricultural crops useful and healthy products for the actual and
are pollinated by insects, among whi8pis  future generationf].
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The economic efficiency of beekeepingto cover better the demand die internal
depends on many factors, among which themarket [27, 33].
most important are: the number of beeFrom a social point of view, beekeeping could
families and hives and apiasize. The more be practiced by any person (young, mature or
the number of bee families and the higher, theold), it needs a few knowledge and skills, but
apiary size, the higher honey production ancalso experience for professional apiculturists.
apiculturists' income and profi24, 28]. It does not involve large financial cagii to
The practice proved that a minimum numberassure apiary inputs, and products do not
of 150 bee families per apiary could assurerequire a high storage capacity. That is why
the economic ef@iency, but the higher the apiculture is also practiced in the developing
number of bee families per apiary couldcountries in order to diminish poverty and
reduce production costs, increase income anincrease living standard.
profit of the beekeepers [25, 29, 30, 36]. Beekeeping offers a chance for people to
Another factor of economic efficiency in work, to get income and be healthy making
apiculture is the quality of the biological this activity outdoor and using the bee
material whichis assured by the use of products. Apiculture is also important for food
selected bee queens and Dbreedinsecurity[22, 36].
programmes. The diversity of food resourcesBees have an important impact on the
the structure of the agricultural cultivated environment, contributing to the preservation
crops and the composition of the wild flora of biodiversity supporting # development of
producing nectar could influence pickings,the useful insects species and agricultural
honey production andts quality. Among crops, the maintenance of the wild plants by
other factors could be mentioned: thepollinating the entomophily flora and
technical endowment of the apiary (hives andbalancing the ecosystems [14].
their modernization status, specific apicultureClimate change is an unpredictible factor, but
tools, transportation means in pastoralit should be known and evaluatednda
equipment for honey extraction etc), themeasures are imposed to diminish its negative
maintenance of the bearhilies in all seasons, impact on bee families and honey production.
the measures of prevention and treatment forhe development of beekeeping at the world
bees diseases, the lack of aggressive factotsvel, in Europe and in the EU is justified by
which could disturb the normal activity of the the increased honey demand and the non
bee families such as: the change of cropsufficient offer.
varieties and hybrids which do not allow the EU is the 2nd pducer and exporter of honey
bees ¢ collect nectar and the plant protectionin the world, in 2016, having 17 million
measures based on the intensive use dfeehives and producing 237,549 tonnes. The
pesticides, insecticides and other chemicalsnain producers of honey are Spain, Hungary,
which remain in the nectar, plants, soil, waterGermany and Romania, whose annual
and could diminish the production performance is oveR0,000 tonnes. About
performance of the bee families, affect their20,000 tonnes of ha&y are exported yearly by
health and even kill therfiL7, 30, 35]. the EU to the main beneficiaries: Switzerland,
Also, beekeeping efficiency depends on theSaudi Arabia, Japan, USA and Canada. About
apiculturist training level and experience in 200,000 tonnes of honey were imported
the field. In practice, not all the apiculturists especially fromChina, Ukraine, Argentina,
are "professionals”, because this activity alsdViexico to cover the EU market demand [9].
attracts people who would like use it as an Romania has a Yarable geographical
additional source of money or like a part timeposition, a temperate climate, a large variety
job and even as a hobfg; 30, 31]. of entomophily plants both cultivated and
Bee products, mainly honey are subject ofwild, a long experience in apiculture, a
international trade, contributing to the considerable number of bee families and
exchange of goods among various countrieeekeepers and it is an important honey
producer and exporter.
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Due to the low consumption, no more thanMATERIALS AND METHODS

0.55 g/inhabitant, most of the extracted honey

is sold in other counties, mainly in the EU, The indicators used in this study leabeen
where the demand and consumption are higlthe following ones: honey production and its
[34]. dispersion in the territory, contribution of the
Romanian honey has a high quality and purityregions of development to honey production,
and a large range of types (mélocal such honey production per kfrand per bee family,
as: acacia and lime honey etc), polyfloral andhumber of bee families, number of bee
forest honey [11, 14]. families per apiary, numbeof apiculturists,
Honey is a sweet food with a nice smell,exported and imported honey quantities, the
pleasant taste and flavor. It has a speciathare of exported quantities in honey
chemical composition which consists of: production, the ratio between exported and
sugars, proteins, amino acids, enzymesimported quantities of honey, export and
organic a&ids, vitamins, enzymes, minerals, import values and honey trade balance, the
phenolic and volatile compounds, which ratio between export valuenaé import value,
provides key nutrients for human diet and alschoney price in the domestic market in terms
energy [1]. of producer's price and wholesaler's price,
These compounds play an important role orhoney price for export and import, the ration
honey quality and also serve for its between export price and import price.
identification. The prolonged storage andThe data have been collected for the period
various processing procedures like heating et20002017 from FAOSTATData base and
could affect honey quality, change its National Institute of Statistics Tempo online
composition and favour its degradation [9, 16,Data Base, and from EU Commission and
37]. Parliament Report#®, 8, 10, 19, 20].

Romania is among the countries which havdn order to comparatively analyze the trends
the largest number of bee families, beingand changes in apiculture, the period of
among the top producers and expata&f reference was divides into twsub periods:
honey in the EU besides Spain, France an@007#2017, the postaccession period and
Greece. 20002006, the preaccession period.

In order to satisfy better the needs of honey ofThe methodological procedures used in this
the common market, the European Parliamentesearch have been:

issued Regulation (EU)N0.1308/2013 whichFixed basis Indexjn order to evaluate the
financially supports the development of changes in the evolution of an indicator in the
beekeeping in the period 2ZB2019 providing last year of the chronological seriesy]
Euro 72 Million. The money could be used bycompared to the first item of the serigg)
beekeepers for the modernization of apiariesrs= (y+/y0)100 :

by purchasing bee hives, bee families, highAverage growth rate was determined
breeding value bee queens, specificaccording to the formula:

equipment mainly for pickings in pastoral. In Ra=( - 1)100
this purpose, funding isssured 50 % from the =2 '

national budget and 50 % from the EU fundsThe total value of an indicatoin ead
[12]. analyzed period was calculated with the
In this context, the paper aimed to analyze théormula:

dynamics of beekeeping in Romania in they, = _

period 20062017, making a comparison The average value of an indicatim each

between the status of apiculture in the posperiod of analysis was determined based on
accession, @7-2017, versus the pre the formula:

accession period, 20€#D06, in order to
identify the main trends and changes in honey _
production, number of bee families, apiaryAP s ol ut e dinyhherences, e-
size, export, import and trade balance.
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