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Abstract

Agricultural research outputs are useless until they are pickebtyuend users, adapted and or utilised for solving

social, economic and environmental problems thus bringing about sustainable development. This study assessed the

effects of linkages on roles of stakeholders in cassava research output uptake in QyNigate It specifically

described the cassava stakeholdersd characteristics,
linkages used for networking in the cassava research output uptake process in Oyo State, Nigeria. Multistage
sampling procedure was employed to select respondents. Stakeholders were purposively selected along cassava
value chain. Only 40 percent of the stakeholders were proportionately selected based on numerical strength in the

State. They include research scists, agricultural extension agents, agricultural input suppliers, cassava farmers,

cassava produce processors, cassava produce marketers and three policy makers/legislators.. Data were collected

using questionnaire. Data were analyzed with appropriateri@s/e and inferential statistics. The results show

that the mean age of al | the stakehol ders along the
experience was 16.76K6.91years. Al | t heir exgestedaolea st al
performed above their grand mean score. All the cassava stakeholders make use of agricultural shows/exhibitions
and informal contact as major linkages to facilitate uptake of cassava research outputs. In conclusion, there exists a
positive and significant effect and relationship between the role performance of stakeholders and the linkages used

to transfer the cassava research output (r=0.755).

Key words role performance, stakeholders, research output uptake and linkages

INTRODUCTION development has come a long way to make
cassava production, processing and utilisation
Cassava Nlanihot esculentus Crantzis a an easy process for sustainable social,
tropical crop widely grown in Nigeria because economic ad environmental development of
of its tropical climate that favours its growth. people of Nigeria. However, it seems the
Nigeria is the highest world producer of links between the stakeholders involved in
cassava, but hardly features in the cassavdissemination of cassava technologies which
world trade market [13]. This idecause are products of cassava research are weak and
cassava produce mostly takes care of th&ometimes inactive. That is why cassava
domestic consumption and high percentage isesearcloutput process is still laced with lack

lost to post harvest handling and lack ofo f i nformati on i n rel

industrial processing. It is one of the majorroles in enhancing the contribution of cassava
staple foods after cereals and second to yanb Gross domestic Product (GDP) in Nigeria
(Dioscorea species) in the ato and tuber [7].

family. It has many varieties and cassavaAgricultural research output uptake is the
produce are used for different purposes sucprocess whereby agricultural ressa

as food when processed to different recipesindings enter the domains of intended and
like flour, fufu, gari, tapioca and starch; unintended audience [8]. This raises question
industrial uses as raw material for productionof what the focus on agricultural research and
of flour, starch, lofuel, biogas, ethanol, development should now be on how to create
syrups and pesticides; while it also serve asocial and economic value from technologies
feeds for livestock [13]. Cassava research angenerated by researchers. §Biystem needed

11

at


mailto:bayoadekunle40@yahoo.com
mailto:akinloyefarinde@yahoo.com
mailto:bayoadekunle40@yahoo.com

Scientific Papers Series Management, Econontitngineering in Agriculture and Rural Development
Vol. 18, Issuel, 2018
PRINT ISSN 22847995, EISSN 22853952

to create better partnerships with otherin Nigeria is the rate at which available
researchers, knowledge brokers, innovatiorresearch outputs are losthere is a lag of
networks, and clients in all stages of Researclliscovery of innovations and their effective
and Development (R&D) especially along utilization in the field [14]. Although,
cassava value chain process, from researdprovision is made for agricultural input
prioritization and plannig to implementation, suppl i ers to partitipate
monitoring and evaluation. This new extensioAfarmerinput  supply linkages
perspective has implications for capacitysystem (REFILS), the les of participation
building for research; for measuring of these stakeholders have been very weak
performance, outputs, and impacts; and forespecially in cassava value chain [12]. The
looking at incentive systems to promoteidentification of annual research needs is done
interactions and innovativeness amongthrough a joint problem diagnostic survey in
cassava stakeholders [8]. each state by staff of national research
Strengthening the linkages and interactioninstitutes, unrersities and State ADPs.
between  Agricultural Research and Although State ADP officers and national
Development (ARD) actors has beenresearchers participate in discussing the
considered as key to improved efficiency andresearch problems at regional level, national
effectiveness of ARD efforts aimed at raisingofficers assume power in finalizing decisions
the level of economic penfmance of rural o n research t hemes (wi
economy through increased productivity [5]. representation). Wt decisions on the
The technology generation should take intodirection of linkage activities are taken at
consideration among other things national level, and research and extension
opportunities and constraints associated witlorganizations in Nigeria are unequal in status
input and output markets and the enablind12].

policy environment. This callof a paradigm In spite of the laudable achievement of
shift in the ARD approaches that are supplyorganization of ReseardbxtensionFarmer
driven to more demand driven Innovation Input supplyLinkages System (REFILS), the

Systems Approach (ISA) [6]. implementation activities of REFILS are
characterized with various problems and

MATERIALS AND METHODS challenges. The problems and challenges are
as a result of nedefined expected and actual

Conceptual frameworks roles of stakeholders in research output uptake

The concept of Systems Approach was usegroces in relation to cassava research and
to examine the internal linkages, i.e.development in Nigeria. Some empirical
interactions between the stakeholders imstudies though examined approaches for
cassava value chain process as components sétting up multistakeholders platform for
the system as well as those between thégricultural Research and Development [2],
system and the external environment. ltsuccesses and challenges of cassava
provides an integrated view of the behaviourenterprises in W& Africa [13], cassava food

of the system and is useful in the formulationcommodity market and trade network in
of policies. A first step in any Systems Nigeria [3], cassava value chain analysis in
analysis is the identification of the major Nigeria [9] and ReseareBxtensionFarmers
stakeholders or actors that interact with eachnput linkages system in Agricultural
other in value chain process. Another stepextension [4], there is no known study focus
involves the identification and analysis of theon effect of linlages and network on role
role players or stakeholders arbir roles in  performance of these stakeholders on cassava
the development of the Nigerian cassavaesearch output uptake in Nigeria.

sector [7]. [6], [14] The study aim to providing answers to the
Statement of the problem following questions among many others: what
One of the most deliberating problems ofare the characteristics of the stakeholders in
research and policy in agricultural extensioncassava researautput uptake in Oyo State?
12
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What are the expected and actual rolesxategories of stakeholders along cassava value
performed by stakeholders in cassava researathain. This includes cassava farmers,
output uptake in Oyo State? What are theagricultural research scientists on cassava,
various linkages employed by stakeholders foragricultural extension agents, cassava produce
networking in the cassava research outpuprocessors, cassava produce marketers and
uptake processn Oyo State? What is the agricultural inputs suppliers and policy
effect of linkages and networking on role makers in Oyo State based on high
performance of stakeholders in cassavaoncentrabn of these stakeholders in the
research output uptake process in Oyo State?State.

Objectives of the study Multistage sampling technique was employed
i) describe the st ak anhpmpodienateselectoh af Alaperteatofithet i ¢
the cassava research outpptake process in  various stakeholders along the cassava value

the study area. chains. This amounts to 20 research scientists
ii) identify the expected and actual roles (RS) from International Instite of Tropical
performed by stakeholders in relation to the Agriculture (lITA), Ibadan; Institute of
cassava research output uptake. Agricultural Research and Training (IAR&T),
iii) identify and describe the linkages and Ibadan; and University of Ibadan, Ibadan; 44
existing networking among the stakeholders agricultural extension agents (AEA) and 100
in the cassawresearch output uptake cassava farmers (CF) across the ADP zones in
Iv) determine the effect of linkages and Oyo State. Others are26 registered

networking on the performance of roles by  agricultural input suppliers (AIS), 40 cassava
stakeholders in the cassava research output produce processors (CPP) across the State,
uptake process in Oyo state. 100 cassava produce marketers (CPM) at
Hypotheses of the study various locations across the ADP zones in the
Ho;: There is no significant relationship State, Two staff in the State Ministry of
between the characteristics of stakeholdersAgriculture and one ledistor from
and corresponding roles performed in theCommittee on Agriculture in the State House
cassava research output uptake process in Oyaf Assembly totalling 325 respondents.
State. Research instruments and data collection
Hoz2: There is no significant relationship Primary data were collected using a
between the linkages used and role performedombination of quantitative and qualitative
by the stakeholders towards cassav@assh methods. Questionnaires were used to inbta
output uptake. guantitative data from the research scientists,
Significance of the study agricultural extension agents and agricultural
This study provided relevant information on input suppliers. Likewise interview schedule
the established effect of linkages forwas used for the cassava produce processors,
networking that might directly enhance cassava produce marketers and cassava
information dissemination among cassavafarmers in the selected institons and farm
stakeholders in agricultural research uptakdocations in the State. The secondary data and
system, so as to boost agricultural other information were obtained from the
productivity in enhancing level and standardrecords available at the Federal and State
of living of cassava farmers in the study area. Ministry of Agriculture, Research Institutes
Methodology centres, Agricultural Institutions of learning,
The design for the study is descriptive Journal and Pastheses related to the study.
correlational design which enabled theRole Performance: The perceived role was
researcher to describe the relatiopshi measured using the-goint likerttype scale
bet ween st akehol derferdl5 opiioh statantemntse to igenerate the
linkages and role performed within the scores for the dependent variable. Thgott
cassava research output uptake process in Oyikert-type scales are: Strongly Agree (5
State. Respondents for the cragstional points), Agree (4 points), Undecided (3
survey were purposively selected fromPoints), Disagree (2points) and Strongly
13
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Disagree (1point) for each category of marketing of cassava were been perceived as
stakeholder considered, female jobs as nearly all activities involved
Linkages: Level of the linkage by the were female dominated. Other stakeholders
respondents was based on the frequency daflong the chain process were male dominated

their linkages with other stakeholdein the with respect to the activities involved in each

last five years. This was measured at ordinatategory of stakeholderThis may foster

level and scored as Never (0 point), Rarelyeffective uptake of research output in cassava.
(1point), Usually (2points), and Always Experience: Result in Table 1 shows thtte

(3points). mean year of experience by research scientists
Descriptive statistical techniques such aswa s 10. 35N6. 22 and t he
frequency, percentages, mean, weighted meagexperience for agricultural extension agents

scores and standhrdeviation were used to was 1 3. 6 7Fdder, theQmean\Wear of
describe the data collected. The relationshipgexperience of agricultural input suppliers was
between the dependent variable (rolex 0. 77N6. 30 and the mean
performed by stakeholders and independené x per i ence was 25.54N8. 8
variables (major variables: effect of linkagesy ear of processing exper.
and networking) were determined by the useand the mean year of marketing experience

of inferentialstatistics such as correlation andw a s 1 3. 7Th&l 8me@n7 range of
regression analyses. stakeholders based on their years of
experience in their field category was-26
RESULTS AND DISCUSSIONS years. This implies that all the stakeholders
had more than 10 years of experience in their
Personal and socieeconomic  field of work which promotes effective
characteristics of stakeholders performance and enhancagtake of research

Age: Result in Table 1 shows that the meanoutput on cassava. The wider experience a
age of the resear ch sakehaderthass the move sppoduhitied W5 . 3 6
Agricultural extension@e nt s 6 me a reffedive elinkwwith other stakeholders to
46. 19N5. 55, Cassava h&ddressmareas @ contera on casspva researsh
54. 42N7.37. Agr i cul toutpuadnd itsiuptageyi]. suppliersod
mean age was 54. 08N5Lelof Edlieatos:aM af tper resgarhc e
processorso mean age soeatists adminimuil & fir& 8egreeWhheitr e |
cassava produce ma r kfieltd & disipline mith ®006 had pastgradzate
50. 5N6.57. T h e gemefa rdegrea. @le of thea agricultural extension
stakeholders was 484 years. This implies agents had minimum of first degree in their
that majority of the respondents were at theirfield of discipline. Over 50 percent of the
productive age, agile and have high tendencwgricultural input supplierfad minimum of

for transforming the cassava research outputirst degree in the related field of discipline.
effectively. Age is one of the factors that Over 90 percent of cassava farmers had
could be used to measure p pl e s mimimwen princafy school certificate. Above
maturity, strength and ability to accomplish 90 percent of the cassava produce processors
tasks [1]. had minimum of secondary school education.
Sex: Result in Table 1shows thatajority 80 percent of the cassa produce marketers
(70%) of the research scientists were male antlad minimum of secondary school education.
majority (91.7%) of the agricultural extension The implication of these results is that
agents were male. Also, majority (96.2%) ofresearch scientists, agricultural extension
the agricultural input suppliers were male andagents considered that their job towards
majority (93%) of the cassava farmers wereeffective transfer of research output highly
male. But majority (57.5%) of the cassavarequired advanced edation especially in
produce processors were female and majorityheir field of specialization for effective
(81%) of the cassava produce marketers alstransmission of knowledge on subject matter.
were female. This implies that procegsand Meanwhile cassava processors, farmers and

14
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cassava marketers feels that their job angbrocessors, farmers and cassava marketers all
activities along the chain process does nobperating under small and medium scale
required more adnced education rather than enterprises.

skill acquisition on subject matter for them to Thereis a need for adequate link of these
perform effectively in the uptake process ofstakeholders with financial bodies either
the research output and put it into practicalprivate or government established one to be in
utilization. Education gives them opportunity partnership towards boosting their
of effective interaction and disseminatiofi  productivity through regular loan or bond
those cassava research output -effectivelyith moratorium at minimum interest rate.
among stakeholders as in support with [1].  Group parti cipation: All the respondents in
Income level: The mean annual income of each category of stakeholders along the

agricultural input  suppliers was cassava chain process were involved in active
1.192, 300N368122, t Ipatcipagoa im trein graua or oliganizabianse
reali sed by cassava wipach cae ebasically their wrafessionaB and ,

500 N11and 4@ nean annual income vocational associations. This foster linkages
realized by cassava produce marketers waand encourages networking among other

999, 500N466, 812. T h groups eegharl fdr advide rap dthiereassistantea t
agricultural  input  suppliers, cassavathat could promote their productivity.

Table 1. Distribution of stakeholders according to their characteristics

Stakeholders R.S AEA AIS CSF CPP CPM
Variables fre % fre % freq % fre % freq % freq %
Age

31-40 5 25 8 22.2 7 26.3 2 2 5 12.5 8 8
41-50 13 85 20 55.6 15 57.7 34 34 17 42.5 44 44
51-60 2 10 8 22.2 4 15.4 47 47 15 37.5 45 45
Above 60 17 17 3 7.5 3 3
Mean 44.9 44.2 54.08 54.4 50.1 50.57

Sex

Male 14 70 33 91.7 25 96.2 93 93 17 42.5 19 19
Female 6 30 3 8.3 1 3.6 7 7 23 57.5 81 81
Educational level

Primary education 28 28 3 7.5 13 13
Ordinary level 3 115 41 41 24 60 52 52
NCE/OND 6 231 22 22 5 12.5 22 22
HND/Bachelor 2 10 30 83.3 13 50 9 9 8 20.0 13 13
Postgraduate 18 90 6 16.7 4 15.4

Years of service

1-10 12 60 11 30.6 3 3 7 17.5 31 31
11-20 7 35 22 61.1 15 57.7 36 36 26 65 61 61
21-30 1 5 3 8.3 9 34.6 45 45 6 15 7 7
31-40 2 7.7 12 12 1 2.5 1 1
Above 40 4 4

Mean 10.4 13.7 20.77 25.5 16.5 13.71
Professional

membership

Ordinary 11 55 24 66.7 5 19.2 17 17 24 60 68 68
Committee 2 10 10 27.8 14 53.8 47 47 5 12.5 13 13
Execuive 7 35 2 55 7 26.9 38 38 11 27.5 9 9
Income generated

1,000500,000 10 38.5 35 35 15 37.5 25 25
500,0011,000,000 3 11.5 32 32 8 20.0 37 37
1,000,0011,500,000 8 30.8 23 23 7 17.5 26 26
1,500,00%2,000,000 3 115 8 8 6 15.0 10 10
Above 2,000,000 2 7.7 2 2 4 10.0 2 2
Mean 492300 392100 307500 999500

SourceField survey, 2016

Performed roles of stakeholders towards that @pacity building on monitoring and
cassava research output uptake evaluation, experimentatiorand empirical
Research scientistsResult in Table 2 shows study on cassava value chain were mostly
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rated roles always performed by researcHacilitating memorandum of understanding
scientists towards uptake of cassava researcGdmong stakeholders on cassava value chain
output. The result further shows that about 50vere among the roles rated as poorly and
percent of the stated roles that were performedarely performed by cassava far in
above role grand na@ score. Though relation to uptake of cassava research output.
facilitating cassava innovation platform and Cassava produce processors:Result in
interaction survey on cassava value chairfable 2 shows that brainstorming on
were rarely performed by research scientistknowledge of cassava and exploring market
in relation to uptake of cassava researchinkages were among the roles rated higher
output uptake. and always performed by cassava produce
Agricultural extension agents: Result in  processors towards uptake of cassava research
Table 2shows that advisory role on cassavaoutput. Facilitating cassava innovation
technology, dissemination of practical platform and its operation on cassava value
information and training of new technology chain were the roles rated as poorly performed
on cassava and its products were among thley cassava produce processors in relation to
roles rated very high as always performed byuptake of cassava research output.isTh
agricultural extension agents towards uptakendicated that above 60 percent of these roles
of cassava research output. While facilitatingwere performed favourably above role grand
memorandum of understanding within mean score.

stakeholders and platform facilitating were Cassava produce marketersResult in Table
among the roles rarely performed by2 shows that provision of information on
agricultural extension agents in relation tostrategic market linkages on new products
uptake of cassava research output. Thesiom new cassava techiogy and proactive
indicated thaabove 60 percent of the statednetworking stakeholders on cassava and its
roles were performed above the roles grangroducts were among the roles rated very high
mean score. and always performed by cassava produce
Agricultural input suppliers: Result in  marketers towards uptake of cassava research
Table 2 shows that delivering and distributionoutput.  Facilitating cassava innovation
of farm inputs for new technology on cassavaplatform and facilitatig memorandum of
and its products were among theewlrated understanding (MoU) on cassava value chain
very high as always performed by were the roles rated as poorly and rarely
Agricultural input suppliers towards uptake of performed by cassava produce marketers in
cassava research output. Facilitating cassauvlation to uptake of cassava research output.
innovation  platform and  facilitating There were almost 70 percent of the stated
memorandum of understanding (MoU) amongroles that were perfared above role grand
the stakeholders on cassava value chain wemean score.

roles rated as poorly and rarely performed byrhe findings reveal that the two most
agricultural input suppliers in relation to important interactive activities of stakeholders
uptake of cassava research output. There wemgere poorly or rarely done. The implication is
60 percent of the stated roles that werghat more attention is needed to facilitate
performed above the roles grand mean score.innovation platform on cassava and
Cassava farmers:Result in Table2 shows memorandm of understanding among
that training of other farmers and providing stakeholders on cassava. This can be a private
information on new technology on cassavasector led cassava marketing association to
were among the roles rated very high andmprove  the marketing and data
always performed by cassava farmers towarddissemination. This sectors is essential for
uptake of cassava research output. There wemteveloping the domestic market, improve
about 70 percent of stated reléhat were market access, market aimels and
performed above the role grand mean scoranformation on available products [10].
Facilitating cassava innovation platform and
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Table 2. Distribution of stakeholders by their performed roles toward cassava research output uptake

Performed roles RS AEA AIS CF CPP CPM
mean Mean Mean mean Mean mean
Information dissemination 1.70 2.54 2.27 2.24. 1.98 2.25
Training of stakeholders 1.70 2.42 2.38 2.22 1.98 1.58
Experimentation on cassava 2.10 1.72 1.42 2.05 1.73 1.64
Identify felt need of stakeholder 1.65 2.47 1.97 2.33 2.08 2.14
Marketing system linkage 1.55 1.94 2.04 2.17 1.77 2.21
Brainstorming on knowledge of cassava 1.80 2.47 1.88 2.56 2.23 1.43
its value chain
Proactive networking of stakeholders 1.55 2.86 1.50 2.21 1.95 2.22
Capacity building on M&E 2.70 2.33 1.65 2.55 2.00 2.11
Facilitating MoU 1.35 1.39 1.31 1.68 1.55 1.43
Building awareness from the local level 145 2.39 2.08 2.33 2.13 2.06
Sourcing for input on cassava 1.35 2.36 2.42 2.37 2.10 2.06
Commercializing supply of inputs/outputs  1.50 2.25 2.42 2.13 2.18 2.10
Innovation platform facilitation ¢ 1.30 1.97 1.19 1.82 1.68 2.17
operationdkation
Advocacy for linkage 1.75 2.61 1.98 1.77 2.25 1.57
Liaison for foreign expert on cassava 1.70 1.44 1.42 2.19 2.00 2.14
Grand mean score 1.60 2.12 1.86 2.13 1.98 1.92

Source:Field survey, 2016

Linkages used by stakeholders to facilitate facilitate cassava researoutput uptake in the
cassava research output uptake area.

Result in Table 3 shows that agricultural Effect of linkages and networking among
shows/exhibitionand linkage to input/output the cassava stakeholders

markets were among hilyhrated linkages Figure 1 below shows the chart representation
used by farmers, cassava produce processorsf the summary of linkage and networking
agricultural input suppliers and cassavaamong the various categories of cassava
produce marketers. Meanwhilegllaboration stakeholders considered in the studt was
with other organization/ project coupled with revealed from the findings that all the
technical report, meeting with stakeholdersstakeholders interrelated with one another
and agricultural Isows/exhibition were among through various linkages available to them.
highly rated as always used linkages byThis was corroborated with [1] that
research scientists and agricultural extensiostakeholders in cassava value chain process
agents to facilitate the uptake of cassavarefers using those linkages that thegre
research output. This implies that proper ancconversant with  such as organized
adequate organizing of agricultural shows/workshops/agricultural shows, cooperative
exhibition would facilitate effective uptake of meeting among themselves, informal meeting,
research output among the stakeholdergechnical report meeting, internet link and
Result in Table 3 was further revealed that usgournal publications. All the stakeholders
of internet and joint journal publications were considered made use of above 50 percent of
rarely used by all the stakeholders as a meartbe listed linkages above the grand mean score
of linkage to facilitate the uptakef cassava in the study. This implies that stakeholders
research outputs in the study area. This mighivere ready to use any linkages available to
be as a result of poor facility of the internetthem either to transfer or receive cassava
and low literacy level of majority of research output in the area which would
stakeholders in accessing joint journalinvariably promotes the uptake of caga
publication as a regular means of linkage taresearch output in the area.
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For achieving the goal of effective uptake ofnamely: developing large scale farms,
cassava research output among stakeholdersstablishing ougrowers scheme and private

there must be information on how to link intermediares [11].

farming communities and industrial end usersThere is implication that if industries, like

for effective per f o rflouamils ashould fequie lamdr guarditiesld r s 0
role. From the empirical study, it was cassava and do not wish to engage in-Out
observed that there are three main ways t@&rower schemes, private entrepreneurs should
establish this links between farmers, thethen provide the missing link.

industrial sector and other stakeholders

Table 3. Distribution of stakelders by linkages used towards cassava research output uptake

Linkages RS AEA AlS CSF CPP CPM
Mean | Rank Mean | Rank Mean | Rank Mean | Rank Mean | Rank Mean | Rank

Collaboration ~ with| 1.90 1% 2.58 1% 1.58 6" 2.18 70 1.88 50 1.91 gn

other

organization/projects

Joint Journal| 1.65 2" 1.06 207 0.38 207 0.63 20" 0.25 20" 0.13 20"

publication

Partnering  projec{ 1.60 34 1.50 15" 1.35 am 2.18 70 1.50 gn 0.55 18"
with other
organization
Alliance 1.45 4m 1.98 g 1.35 am 1.46 117 1.08 117 1.32 10
collaboration with
other stakeholders i
programmes
Agricultural 1.45 4m 2.50 34 2.08 18 2.69 1% 2.28 15 2.12 6"
shows/exhibition
Partnership with| 1.40 6" 2.08 am 0.42 19" 1.50 gn 0.70 17" 1.18 117
other stakeholders
Technical report| 1.40 6" 2.58 1% 0.96 13" 1.37 13" 0.50 18" 0.15 19
meetng/MTRM/SMS
Internet link/network| 1.40 6" 1.11 19 0.92 15" 0.75 18" 0.48 19 1.08 13"
on cassava
Conferences/semina] 1.40 6n 1.72 14" 0.77 18" 1.36 15" 0.90 14" 0.81 16"
for cassava
stakeholders
Informal 1.30 g 2.50 34 2.08 1% 2.66 2nd 2.28 1% 2.22 4m
contact/meeting
Joint problem solving 1.15 11" 2.36 5M 1.00 11" 1.84 gn 1.50 gn 1.54 9"
on cassava
Formal 1.15 11" 1.86 12" 0.96 13" 1.41 12" 0.90 14" 0.98 15"
arrangement/meeting
with institution
Linkage to farm| 1.15 11" 2.19 7 1.88 3 2.44 3@ 1.95 3d 2.39 2"
inputs on cassava
Partnering 1.10 14" 2.08 8" 1.54 7" 0.74 19" 1.70 6" 2.21 5M
knowledge of cassav:
Contract knowledgd 1.05 15" 1.25 18" 0.88 16" 0.90 17" 0.88 16" 0.71 17"
on cassava
Advocacy linkage| 1.05 15" 1.92 11" 1.00 11" 1.12 16" 1.03 120 1.02 147
with relevant
stakeholders
Sector  associatiof 0.95 17" 1.36 17" 0.88 16" 1.37 13 0.93 13 1.10 120
with other
organization
Sharing c| 0.90 18" 1.86 12" 1.77 4m 2.38 4m 1.55 7" 2.51 1%
taste/preferences o
cassava

Market linkages for| 0.75 19 1.58 15" 1.04 10" 1.90 gn 1.25 107 2.24 3d
cassava output
Cooperative meeting 0.55 20" 2.31 6" 1.73 5m 2.34 5M 1.90 4m 1.97 7
among other|
stakeholders

Grand mean 1.29 1.91 1.23 1.68 1.20 141
Source: Field survey, 2016

The implementation of OuBrower or private facilitation by research institutions, NGOs,
i ntermedi ari es?®o S ¢ h anaextension seivitek. require
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For example, research and extension servicesith the significance of age, level of

have to play a proactive role by introducingeducation and years of experience of
appropriate cassava chipping and dryingstakeholders with role performance of the
technologies, with industrial endsers cassavastakeholders with value of?R0.67.
committing to strengthening market linkagesThis indicates 67 percent contribution of the

by related investmés. Lastly, Government significant variables to role performance of
should provide an enabling economicthe stakeholders. The finding implies that,
environment, which may include an high level of education of stakeholders and
appropriate regulatory and legal frameworkyears of experience amounted to effectivie

[10]. performance of the stakeholders towards

It was observed that majority of the means ofuptake of cassava research output.

linkage used such as agricultural showlRel ati onshi p bet ween st
collaboration with one ano#h, informal performance and linkages used towards
meeting with others are the major linkagescassava research output uptake

used by majority of these stakeholders toThe result in Table 5 shows the second order
facilitate networking among each othercorrelation and regssion analysis of
towards effective uptake of cassava researckt akehol der sdé rol e perf

output uptake. This reveals that a positive and significant
relationship  exists between the role
3 performance of cassava stakeholders with
25 , linkages used for transferring cassava research
2 NI TS TR gutput (r1=0.755). Tl coefficient  of
DI —EAgieshow 1 determination @) indicates that linkage used
05 1 W —)(-E?:r;al contributed up to 57 percent to the
0 ——— relatlons_hlp. The regression coefficient _furthe_r
& FE S _ substantiate the strength of the relationship
& ¢ & L& g ¢ journal . . ep ) .
& S C ey with the significance of Imkage_ with role
At performance of thetakeholders with value of
R°=0.63. This indicates 63 percent of the

Fig 1. Distribution of stakeholders by linkages LT ]
Source: Own design. significant variables to role performance of

the stakeholders. This revealed that there was
Rel ationship betweena sdtrany e hetationskip s Betweeno | the
performance and their characteristcs st akehol der s o rol e per |
towards cassava research output uptake linkages between béer stakeholders. The
The result in Table 4 shows the second ordeimplication is that the use of common and
correlation and regression analysis ofeffective linkage as a means of networking
stakehol der s 0 ctsthat there thasrposisivie ane Significarft éffect on the role
exists a positive and significant relationshipperformance of stakeholders on cassava. This
between the role performance of stakeholderpromotes effective networking among various
with level of education (r=0.476), group categories b stakeholders and it facilitates
participation (r= 0.332) and years of effective uptake of cassava research output
experience (r=0.210) possess by stakeholderamong the intended users as reported by [1].
Meanwhile, age (r=0.18) has a negative and This finding further implies that the use of
significant  relationship  with the role adequate linkages amounted to strong bond
performance of these stakeholders. The loweamong the stakeholders such that they tend to
the age of stakeholders the more effective wagiork together for effective uptake of research
their role performance. The coefficients of outputs in cassava production, processing and
determination @) indicate that these variables marketing. This finding suggests need for
were contibuting up to 41.5 percent to the Cluster Development Approach in cassava
relationship. The regression coefficient furthervalue chain. This involves the identification,
substantiate the strength of the relationshigcoming together, and operatiorf different
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stakeholders at different levels to achieve aispute settlements in order to avoid a major
common goal. Therefore, it should be led bycommercial or trade conflict; has afohed

the private sector [12]. The advantages thaleadership structure to maintain regular
would accrue from a Cassava Clustermeetings and ensures compliance with codes
Development include improvement in of conduct as specified in the codified laws
efficient uptake of production and messing [12]. There must be a need for it to cut across
research output. It will also enhances ruralall the stakeholders in the cassava value chain
development through provision of process for effective ansformation of
infrastructures.The cluster of stakeholders cassava production in Oyo state and Nigeria
has the potentials to provide a forum foras a whole.

Tabl e 4. Results of correlation and regression coeffi

performance and socioeconomic characteristics investigated towardsaessearch output uptake

Variable Correlation Coefficient of P-value Regression t-value p-value
coefficient (r) deter mi na coefficient(b )

Age -0. 185 0.034 0.002 0.007 2171 0.032

Level of 0.476 0.227 0.036 0.301 2225 0,035

education

Years of 0.210 0.044 0.012 0.110 0.573 0.571

experience

Professional 0.332 0.110 0.019 0.223 0.443 0.797

membership

Source: Computed from field survey®6 * * Si gni f i c*aSitg mitf ipdda rOR=0812; pO 0. 05
R?=0.670; F=5.681

Tabl e 5. Results of correlation and regression coeffi
performance and linkages investigated towards cassaearch output uptake
Variable Correlation Coefficient of p-value Regression t-value  p-value
coefficient determination coefficient (b)
(n (%)
Linkages 0.755** 0.570 0.000 0.639** 3.381 0.004

Source: Computed from field survey, 2016 .
* Significant at pO 0. 01, *Si gni RiOTMnt R=D.630;p B=4.0680 5

CONCLUSIONS Cassava agriculture should be both
productiondemand driven approach rather

Out of the stated expected roles towardghan being focusing on production approach

uptake of cassava research output, all th@lone. Production, processing, storage and

stakeholders were able to perform above 50narketing processes of cassava should be

percent of their roles above the respect harnessed todge¢r with effective linkages to

grand mean. The most commonly usedimprove its agribusiness potential.

linkages by all the stakeholders for
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Abstract

The study examined the effects of finance assava value chain actors in Owo Local Government Area, Ondo
State, Nigeria. Primary data was collected through the aid of structured questionnaire and interview format. Ninety
four respondents were interviewed from the study area, consisting of farmmrssgors and marketers of cassava

and cassava products. Descriptive, financial and regression analysis was carried out on the data collected. Results
showed that the majority of the respondents were aged between 36 and 45 years and were marriedvétaddsb r

that men are more involved in cassava cultivation and processing while women are more involved in marketing of
cassava products. Findings also revealed that cassava value chain actors had some formal education. Fifty Nine
(59%) percent of respondeninterviewed had no access to formal credit at all while 41% have access to formal
credit for cassava farming. Also, 86% of respondents interviewed farmed cassava with their own capital alone while
14% respondents farm using credit from various sourtesdequate access to credit, high interest rate and
fragmentation of farm holdings accounted for this. It also revealed that 45% have access to credit through micro
finance banks, 32.5% through far mer s u fAheoegressiandesul? 2. 5 %
indicated an Rvalue of 0.988 for farmers, 0.959 for marketers and 0.967 for processors. It was revealed that the
major factors that influence the level of profitability of the respondents in the study area are age, level of education
years of experience, access to capital while source of capital and technology used by processor increased the level
of profitability.

Key wordsactors, segments, Cassava, credit, value chain

INTRODUCTION production. They do not recognize that there
are other links in the value chain that can help
Nigeria is the largest producer of cassavahem to regain the losses they encountered
tuber in the world with production of about 45 during the time of planting andalue addition.
million mt of the woThétoddsobjgetiveoofthecstudy was therefore 2 4 2
million mt in 2009. Average annual to identify the effects of value chain financing
production in the country was about 35o0n the cassava value chain in Owo Local
million metric tonnes (2062008) and the Government Area, Ondo state, Nigeria.
total area under cassava cultivation in Nigerian order to achieve this, it examined the secio
is about 3.60 million hectares [6]. Although economic charactestics of actors in the
the world leader in cassava production,cassava value chain in the study area,
Nigeria is not an active participant in cassavadentified the various sources of finance for
trade in the international markets due to wealactors in the cassava value chain in the study
segments in the cassava value chain [2]. area, determined and compared the
Efforts, which include commerciaii®y profitability of users and neasers of credit in
cassava production and processing anghe cassava valuehain in the study area,
increase its range of manufactured products iidentified the factors that influence the
Ondo State, directed at increasingproductivity of the actors in the value chain
competitiveness in the chain have not beerand the various constraints faced by value
effective [2]. The activities of value chain chin actors in the study area.
actors have not been recognized thus farmera good understanding of value chain finance
concentrate on the value addition using thewill improve the overdl effectiveness in the
common and traditional method of cassavecassava value chain. It also gives an
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opportunity for cassava value chain meeting the growing need for agricultural
development, improve efficiency and finance and investment in response to greater
repayments in financing, and strengthen orconsumer demands for more processed or
solidify linkages among participants in the value added products.

chain. Value chain finance contrilest to

Fig. 1. Five stages of a value chain
Source: [4]

MATERIALS AND METHODS marketers respectively were purposively
selected from each village making aaloof

The study was carriedbut in Owo Local 120 respondents.

Government in Ondo State, which is situatedDescriptive  statistics  like  frequency

in the south western part of Nigeria. Its distribution, percentages and means, the

headquarters is Owo. It has an area of 331 krOrdinary Least Squares Multiple Regression

and a population of 222,262 at the 2006techniques and gross margin was used to

census. The climate is hot and humid,analyse data collected.

influenced by rairbearing sathwest The multiple regression model is specified as

monsoon winds from the ocean and dryfollows;

northwest winds from the Sahara desert. The

rainy season lasts from April to October, with Y=f(X !, X% X3 X* X° X° X’ x8 x° X*° x** x*?,

rainfall of about 1,524 mm per year. €)

Temperatures vary from 7 11'N 5 35E towhere:

7.183N 5.583E with mean annual relativeY = Productivity (Gross Margin)

humidity of about 80%. Agriculture is their X'= Age (in years)

main occupation, providing income and X?= Educational level (years)

employment for more than 75% of the X®= Household size (numbers)

population. X“= Experience (years)

Primary data was used for this study. TheX®= Farm size (hectares)

primary data was collected through the use oX® = Occupation (farming as prima =1,

structured questionnaire and personafarming as secondary = 0)

interview of the respondents selected usingX’ = Sex (1 for male, O for female).

random and purposive sampling techniquesX®= Access to capital.

In the first stage, five (5) districts out of the X° = Source of capital.

seven (9) districts in the Local GovernmentX'®= Member of association

Area were purposively selected based on theik*! = Access to loan

market and predominance in cassav X*?= Technology used

cultivation. In the second stage, two (2)e = errorterm.

villages were randomly selected from eachThe gross margin was calculated as follows

districts making a total of 10 villages. In the Gross Magin = TRi TC

final stage, 4 farmers, 4 processors and 4Nhere:
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TR = Total revenue

TC = Total cost 30
In calculate the Gross margin, the total 25
variable cost was computed by aggregating 20
the cost of roots, processing and marketing. 15
Processing costs include the cost of carrying
out the activities inthe process flow of
producing the products. For instance, garri
production involved cost of roots and its
transportation/handling (loading and
offloading) charges, peeling, washing,

(@)

Farmers Processors Marketers

m Male mFemale

grating, pulverizing and toasting (frying). Fig. 2. Gender distribution of respondents
Similarly, marketing costs imlved bagging, Source: Field Survey, 2017.

cost of packaging materials (bags,
polyethylene) and transportation to point of
sale (markets)

RESULTS AND DISCUSSIONS

Sociceconomic characteristics

Age

Table 1 shows that the majority of the
respondents was aged betweeri 3% years.

Marital status

From Table 2, majority of the respondents
were maried. This indicates that there were
more married individuals who engaged in the
cassava value chain in the study area. This
may be to reduce the cost of labour by
deciding to use members of the household as
source of labour for the value chain activities.

Table 2. Marital status of respondents

This implies that the respondents are young

and this will increase the efficiency and giatys

Farmers  Processors Marketers

Freq

%  Freq % Freg

%

effectiveness in cassava cultivation, zrried . 20

64.5 28 87.5 20 645

processing and marketing. Single 1 32 3 94 1 32

Widowed 10 323 1 3.1 10 323
Table 1. Age distribution of the respondents Total 31 100 32 100 31 100

Farmers Processors Marketers  Source: Field Survey, 2017.

Age (year) Freq % Freq %  Freq %
"= 35 3 97 1 3.1 5 16.1 Educational level
367 45 20 64.5 16 50.0 17 55.0In Fig 3, all of the value chain actors had some
4671 55 6 19.4 13 40.6 6 19.4formal eduation.
567 65 1 3.2 1 31 2 6.5
66 + 1 3.2 1 3.1 1 3.2
Total 31 100 32 100 31 100
Source: Field Survey, 2017. 35
Sex 30 o ] -
Fig 2 showsthat men are more involved in 25 M Tertiary
cassava cultivation and processing than,, education
women while women are more involved in Secondary
marketing than men. This was as a result of 1° education
the stress involved in the production. This 10 = Primary
finding was against the view that men are l education
more involved inthe cassava production and . 'N(;) primary
processing and women showed less interest ir 0 education
the production of cassava.[Z] Farmers Processors Marketers

Fi 3. Respondentds | evel
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This suggests that education attainmenHousehold size

influence the way men and women participateTable 5 shows the mean size of household
in cassava value chain. was 6.17 implying that there will be more
Thus, this somewhat agrees economists whbands to assist in the activities of the famers,
posited that education & important factor to processors and marketers in cassava value
facilitate the adoption of improved technology chain thus reducing the cost of hirebdur.

by i ncreasing the f a&hismesultdissupporten Wy reséagchers, avhad
understanding of new farm practices.[3] asserted that large household size provides
Years of experience most of the Ilabour force for farming

Table 3 shows that majority of the households.[6]
respondents had more three (3) years of
experiene in cassava business. This indicategable 5. Household size

that the majority of the respondents haveFarmers Processors Marketers

acquired some level of experience inHHSsize Freq % Freq % Freq %

production, processing and marketing of = 32 65 1 31 2 65
476 15 484 16 500 20 645

cassava which could be very helpful in coping . g 14 452 15 469 9 290
and adapting with the challenges that come—— 31 160 = 10'0 ” 10(')
with cassaa value addition. Source: Field Survey, 2017

Table 3. Years of experience

Access to credit

Year F'::(;mers% F;;Z(;essorf% Lﬂriz(eters% Figure 3 shows that 65.6% of the farmers,
— 1 3 > 65.6% of, the producersgand 69.7 of the
4716 20 645 19 613 19 61.3 marketers interviewed had no access to formal
7719 10 322 11 345 10 32.3  credit at all while only 34.4%fahe farmers,

Total 3 100 32 100 3 100 34.4% of the processors and 30.3% of the

Source: Field Survey, 2017. marketers had access to formal credit for

_ cassava business. The reasons attributed to
Farm size this by the actors was that the financial

Table 4 reveals that the mean farm size in thenstitutions, which loan money to its members
StUdy area is 1.301 hectares. This confirmeqhave not been doing muchndc government

the findings that the average land holdings ofefforts to make credit available to the actors
small scale farmers were often too small fordoes not exist.

efficient land utilizaibn [5]. With direct

correlation between farm sizes and gross

income, it implies that small farm sizes will *°  Credit accessibility
naturally lead to low cassava output and low 3

7. 0
productivity.
. 20
Table 4. Farm size of the respondents
Farm size Farmer ProcessorsMarketers 10
(ha) Freq % Freq %  Freq %
6 4

01104 1 3.2 18.8 129 0

057114 15 48.4 19 594 16 51.6 Farmers ProcessorMarketers

157119 3 9.7 1 3.1 2 6.5 ¥ Access ®No access

20125 10 322 5 156 8 258 _ -

25+ 2 6.5 1 31 1 3.2 Fig. 4. Credit accessibility of respondents.

Total 31 100 32 100 31 Source: Field Survey, 2017

100 . :

Mean (1.301) High interest rate charged by informal sources
Saurce: Field Survey, 2017. of credit and administrativebottlenecks

involved in getting loans from government are
other reasons why farmers were not interested
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in accessing credit from them. Also, becauselable 6 shows that 45% have access to

farmers did not have the required collateralthrough micro finance banks, 32.5% through

security, it was extremely difficult, if not f ar mer s uni on and 22.

impossible, to gt loans from commercial (daily contributions).

banks. Factors influencing profitability of

Source of capital cassava value chain actors.

Source of capital is an important determinantgrmers

of the size of farm holdings and whether theThe regression result as shown on table 7,

farm was subsistence or commercial. Figure 4ndicated an R value of 0.988 for farmers.

shows that majority of the respondentsmajor factors that influence the level of

interviewed are using their oweapital alone profitability of the respondents in the study

while others respondents farm using creditarea were age, sex, level of education, years

from various sources. Inadequate access tgf experience, access to capital and source of

credit, high interest rate and fragmentation ofcapital. These factors have a positive

farm holdings accounted for this. significant effect on the level of profitability

of cassava value chain actors in the study

. area. This suggests that increase in age, level
Source of capltal of education, years of experm®) access to

30 capital and source of capital will increase the

level of profitability.

2° Processors

20 The regression result indicated ah\Rlue of
0.967 for processors. Major factors that

15 influence the level of profitability of the

respondents in the studyear are age, sex,
level of education, years of experience, access
to capital, source of capital, source of finance
and technology used. These factors have a
positive significant effect on the level of
profitability of cassava value chain actors in
the studyarea. This suggests that increase in
Fig. 5. Source of capital age, level of education, years of experience,
Source: Field Swey, 2017 access to capital, source of capital and

technology used will increase the level of
Sources of finance for actors in the cassava profitability.

10

(&)}

Farmers Producers Marketers

EOwner's equity ™ Loan

value chain Marketers
The regression result indicated ahwRlue of

Table 6. Source of finance 0.959 for farmes meaning that 95.9 percent

Farmers Producers  Marketers of the variability in the model was explained
OS/ource Freq % Freq % Frequhile the remaining 4.1 percent could be
0 . . .
oro 5 TR 760 T4 attributed to error terms and omitted varlabl_es
42 4 on table 6. It was revealed that the major
finance bank factors that influence the level of profitability
Farmers 15 48.4 9 281 9 of the respondents in the study area are age,
27.3 sex, level of education, years of experience,
Union access to capital and source of capital. These
Aajo 10 32.2 8 25.0 10 factors have a positive significant effect on
30.3 the level of profitability of cassava value
Igéa' sl 100 32 100 31 chain actors in the studgrea. This suggests

that increase in age, level of education, years

Source: Field Survey, 2017
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of experience, access to capital and source afapital will increase the level of profitability.

Table 7.Results of multiple regression analysis of the factors influencing profitalbiigssava value chain actors

Farmers Producers Marketers
Variables Coeff | Sig Coeff | Sig | Coeff | Sig
Age .206 .054 -.089 .000* | .033 .866
Sex 141 .080** 179 .002** | -.336 .100**
Household size -.009 .891
Farm size .140 .146
Years of experience .597 .000* -.114 .005** | .073 741
Years of education .245 .088 .082 .008** | -.064 .733
Access to credit -.044 .010** -.358 .000* | .036 .001*
Source of capital .193 .009** -.109 .604 | -.150 .480
Source of finance -.049 .841 | -.066 727
Technology used .546 .020**
Constraints .896 .001* -.243 .008* | .277 .010**
R -.994 .907 .949
R® .988 967 .959

* = sig at 1%, ** = sig at 5%
Source: Field Survey, 2017

Comparative analysis of profitability of credit users and necredits users. The
credit users and noncredit users importance of credit was revealed by its users
Table 8 and 9 showed the gross margirhaving higher profit compared with nanedit
among farmers, processors and marketers afsers.

Table 8. Average gross margin of credit users per year

FARMERS PROCESSORS MARKETERS
Quantity of product sold (kg) 540 620 585
Priceper kg §¥) 6,000 7,000 5,500
Total Revenue (TR)(N) 32,400,000 4,340,000 3,217,500
Labour Costd) 372,000 115,200 115,200
Transportatioriy) 131,000 344,000 430,500
Energy§N) 357000
Interest Rate (5%N) 135,000 371,000 234,000
Total Cost (TC) (N) 638,000 1,187,200 779,700
Gross Margin (TR-TC) (N) 2,602,000 3,152,800 2,437,800
Source: Field Survey, 2017
Table 9. Average gross margin of Roredit users per year
FARMERS PROCESSORS MARKETERS
Quantity of product sold (kg) 180 320 342
Price peikg (M) 6,000 7,000 5,500
Total Revenue (TR)(N) 1,092,000 2,240,000 1,881,000
Labour Cost{) 183,000 192,000 24,200
Transportatiori¢) 101,000 144,000 234,000
EnergyQ) 194,000
Interest Rate (5%MN) 135,000 371,000 234,000
Total Cost (TC) (N) 284,®M0 530,000 258,200
Gross Margin (TR-TC) (N) 808,000 1,710,000 1,622,800

Source: Field Survey, 2017

Constraint faced by respondents in the to the market. 37.5% processors and 27.2%
study area marketers were with unstable power supply
Table 10 reveals that 45.2% farmers, 50%during processing. 16.1% farmers experience
producers and 9.1% marketers were faceghroblem of infestation of diseases and insects
with the problem of Hgh cost of which reduce their dput while producers and

transportation due to the distance of their farmmarketers are not affected by infestation,
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9.4% producers and 27.3% are faced with theommercialization of the processing and
problem of water scarcity. Poor roads weremarketing of the cassava value chain and
the major problem faced by the actors whichtechnological upgrading of the processing.
lead to post harvest loss and increase in price

of cassaa products. ACKNOWLEDGMENTS

Table 10. Constraints faced by respondents in the studData for this researctoltected by my B.Tech

area Student, Akinwunmi Omeye.

Constraints Farmers Producers Marketers

% Freq [% Freq [% Freq |%

Unstable 0 0 12 375 7 21.2 REFERENCES

power supply|

Transport 14 45.2 16 50.0 3 9.1 . .

cost [1]Akalumhe, O., 1999, Economics of Marketing and

Water 0 0 3 9.4 9 27.3 PostHarvest losses plantain in Southern Nigeria.

scarC|ty H H H H

Boor roads o T3 1 31 5 515 Ilf)m()jUb“SOhedSM.SCN'The'SIS, University of Ibadan,

Pest 5 16.1 0 0 0 0 adan, Oyo tate, Nigeria. o

infestation [2]Henri-Ukoha, A., Anaeto, F.C., Chikezie,C.,

Total 31 100 | 32 100 31 100 Ibeagwa, O. B., Ukoha, I.I.,, Oshaji, 1.0., Anyiam,

Source: Field Survey, 2017 K.H., 2015, Analysis of Cassava Value Chain in Ideato
South Local Government Area, Imo State, Seufst

CONCLUSIONS Nigeria. International Journal of Life Sciences Vol. 4.

No. 4. 2015. Pp209-215.

. 3]lbekwe, U. C., Orebiyi, J. S., Hendkoha, A.,
It was concluded that the activities of cassavakorji, E. C., Nwagbo, E. C., Chidiebeiark, N.

value chain actors involved in farming, M., 2012, Resource Use Efficiency in Cassava
processing and marketing casa in the study Production in South East Nigeria; Asian Journal of
area are restricted through low financial Agricultural Extension, Economics & Sociolagyol.
support hindering the enhancement of%!ssue 1 1@1.
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mechanised farming, lager scale in processingrospects of cassava production in Rivers State,
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. . [5]The Missing Link inthe Value Chain: Financing for
()The education offarmers, processors and Rural Farmers and Micro entrepreneurs: Concept Note,

marketers in the value chain should be a;saip and SEEP Network, October 2005.
continuous one. Introduction of adult
education and skill acquisition programmes
will equip the actors to make their activities
more profitable,

(ilFinancial institutions and other avenues
through which credit can be offered to
farmers, small scale processors and marketers
should be empowered and enlightened,

(NEf f orts ai med at Il ncreasing far mer sé
access to more land for farming should be
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stakeholders. Ais will increase output and
ensure a steady supply of the raw material and
the final product while also increasing profit,
(iv)Special programmes targeted at bringing
interaction of ideas between experienced
actors and younger ones in the value chain
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Abstract

The main objective of this study was to carry out an economic analysis of bread production (using cassava flour) in
Akure South Local Government, Ondo State, Nigeria. It ascertained theesmriomic characteristic of the bread
producersestimated costs, returns and profitability in the use of cassava flour for making bread in the study area.
Primary data were collected with the aid of a watluctured questionnaire administered to fifty respondents. Data
collected were analyzed usingsdeiptive statistics, gross margin analysis and multiple regression analysis. Result
showed that production of bread were dominated by male with (73.5%) flour processors and (26.5%) of female
processors. Analysis of costs and returns revealed that brealdigtion is profitable in the study area (mean profit

of N1,546,657 per month). The estimated functions were in terms of the statistical significance of multiple
determinants (R2) 0.998 as indicated bydiue, the significance of the -afficient of andthe magnitude of
standard errors. An increase in age will lead to a further increase in the revenue of the producers. The coefficient of
educational level is negative and this implies that a decrease in the educational level leads to an increase in the
revenue of producers. The coefficient of years of experience was positive and it connotes a corresponding increase
in revenue as years of experience rises, the coefficient of purchasing cost was positive and this connotes that the
revenue of the producers iased with an increase in purchasing cost as they tend to hike their prices.

Key words processors, gross margin, Cassava, bread

INTRODUCTION as funds, fertilizers, labour and herbicides [2],
yet the widescale adoption of high yielding
Cassava is the main source of energy for mosfarieties and the resulting increase in yield
people living in the lowland tropics and sub have shiftedhe problem of the cassava sector
humid tropics ofWest Africa [1]. Thus, its from supply (production) to demand issues,
production and utilization is given prime The Nigerian government is musing a
attention in food policy. Sequel to the transition from the present state to the level of
pronouncement of presidential initiative onindustrial raw material and livestock feed for
the cassava in 2002, cassava gaineghcrease in employment. This necessitated
prominence in Nigeria. The goal of the policy various research and policy initiatives in

was to use cassaveopluction as the engine of cassava improvement, production and
growth in Nigeria. The Nigerian government processing.

encouraged the use cassava to produce a widlg the Nigerian industrial environment,

range of industrial products such as ethanolapproximately 16 percent of cassava root
glue, glucose, syrup, biscuits, ckihin, cake, production was utilized as chips in animal
bread etc. Also, a law was enacted in Nigerigeed, 5 percent was processed into a syrup

in January 2005, compelling bakers to useconcentrate for soft drinks and less than 1
composite flour of 10.0% cassava and 90.0%ercent was processed into high quality

wheat for bread production. Large flour mills cassava flour used in biscuits and

that supply flour to bakeries and confectionery, dextrin, adhesives, starch, and
confectionaries must premix cassava flourydrolysates for pharmaceuticals and
with wheat flour. [3] seasonings [5]. Also, different cassava
Cassava farmers have nottyattained the cuisines (suchas gari, fufu,starch, lafun,

desired technical efficiency in cassavagbacha,etc) are produced for human
production due to weak access to inputs sucBonsumption [4]. In view of the renewed
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emphasis on cassava production (supply)of inputs, selling price of the bread, value
processing and utilization in Nigeria, it added activities and cost, were analyzed by
becomes necessary to assess the productiotie use ofsross Margin (GM).

demand and utilization pt@arns of cassava, Itis expressed mathematically thus:

and its prospects especially in fighting hungerGM = TRT TVC

and raising food security. The Net Margin Analysis (the difference
The increasing use of cassava to produce highetween the total revenue (TR) and total cost
quality cassava flour had increased income ofTC), that is,

farmers. [2]. Thus, additional income is Net Margin=TR-TC

earned from value additionHowever, the Therefore, equations (1) and (2) were being
weak link between cassava farmers andise to esmate the profitability of the
processing groups on one hand and therocessing industries in use of cassava flour
industries using cassava as raw materials ofor bread production:

the other, is depriving farmers and processor&SMps= TRysT TVCps  sseeee. (1)

from earning the expected income. The effecNMps= TRysi TFCusi TVC,£ € . (2)

of socieeconomic characteriss and other where:

variables on the amount of value added toGM,s= Gross Margin on bread production
cassava products has not been considered ovéiM,s = Net Margin per bag of dur used in

time. production
TRps = Total Revenue from bread production
MATERIALS AND METHODS TFCy = Total Fixed Cost incurred in
production

The study was carried out in Akure southTVCps = Total Variable Cost incurred in
Local Government, Ondo Stat@ndo State production

was created in 1976 out of the former fées  Analysis of factors influencing the use of
State. Akure Southis alLocal Government cassava flour during production was achieved
Areain Ondo StateNigeria Its headquarters through the use of regression analysis. The
are in the town ofkure. It has an area of Multiple Regression Model is stated below
331k m] and a population of 353,211 at t he
2006 census [6] Purposive sampling Y =+ QX+ X,+eg

technique was used to select one out of 1& = Total output (proxy by the income
Local Government Areas (LGAs) in Ondo generated from sale of bread).

State (Akure South local government). It wasX;= Cost of Labour (#)

chosen because of the predominance of bread,= Cost of transportation (#)

producers in the area. Random sampling was= Random error ten

carried out to seledhe respondents from the Y is the dependent variable

Local Government Area. A wefitructured X:& . Xare the independent variables
guestionnaire was administered to each

respondent. Data was collected from 50RESULTS AND DISCUSSIONS

respondents who are bread producers.

Different analytical techniques were used toTable 1 below shows the socieconomic
analyze data that was colledteThe socie characteristics of respondents. It could be seen
economic characteristics of bread processorfom the findings that majority of the
was analyzed, after collecting data such as agespondents were adults who atiél & their

of respondents, marital status of cassavactive working age. This will have a positive
flours processors, educational backgroundinfluence on decision making and
gender of respondents, production experienceproductivity. Also, male participated more in
and firm size, usig descriptive statistics such baking of bread than female counterparts in
as frequency distribution, and mean. Datahe study area. This is an indication that flour
collected on profitability, which range from processing into bread walominated by male
cost of labour, feeding, quantities and prices
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because bread baking is regarded as a marhe statistics mean of the househdize
business due to the level of stress that ishows that the mean for the household was
attached to the business in the study areabout 1.45. The result shows that flour
Also married people are the majority of flour processors had fairly large families which will
processors in the study area. It shows that thieelp them to spend less on the labour cost,
people who e single are not really looking because they will depend more on family
into agreenterprise, because most of them ardabour for processing. Flour prosasg into
looking for white collar jobs or probably still bread in the study area is majorly in the hands
depending on their parents for their means obf people with tertiary and secondary
livelihood. education.Majority of the respondents are
into buying and selling of other commodities
Table 1. Socio Economic characteristicsedpondents  where they source for fund to support the

| FREQUENCY | PERCENTAGE (%) production of bread.
Ao RAEE - — Adequateprocessing experience is pivotal to
3140 - 3.7 the success of the agribusiness. Majority of
2150 15 30.6 the processors do not have appreciable years
5160 77 143 of processing experience that can help them to
61-70 1 20 improve their processing operations which
GENDER could improve their efficiency, especialthe
:l::ale ig ;Zg most inexperienced ones. It was also
VARITAL STATUS discovered that the presence of large scale
Single 7 143 firms is hugely limited as majority of the
Married 37 755 processors are small scale enterprises. This is
Divorced 3 6.1 as a result of unavailability of fund to run the
Widowed 2 41 business and other factorsf roduction.
HOUSEHOLD SIZE Majority of the respondents used more than
05 2 4.1 60 bags of flour in a month while others make
6-10 27 55.1 use of less than 60 bags of flour in a month
1;2 127 14-17 which indicates the level of their production
~bove 30 1 : capacity. This will in turn determine the level
2.0 of their incone per month. This was as a

LEVEL OF EDUCATION result of great increase in the consumption of

No formal education 1 2.0 bread and other whebased products
Primary education 2 4.1 Idwide b f ch . food habit
Secondary education 12 24.5 YVOI’ WI_ e ecausg orc ang,lng_ 00 apits,
Tertiary education 2 65.3 increasing population, urbanization, and the
Others 2 41 convenience of these readyade foods.

100 Results also indated that the number of

PRIMARY OCCUPATION

labour required in bread production is very

Farming 5 10.2

Trading 16 326 high, it simply means that bread production is
Civil servant 12 245 one of the business(s) which that provided job
Artisans 10 204 opportunity to the people in the study area.
Others 6 123 Ninety one percent (91.8%) of the

YEARS OF EXPERIENCE

respondents pagation pay for Ilabour

é:io 13 22;? monthly, a combined 8.2% use daily and
11-15 13 265 weekly methods of payments. This indicate
SIZE OF THE FIRM that majority of the processors pay their
Small scale 25 51.0 workers salary at the end of every month. It
'C";Z:l::'e 2 — shows that majority of the labours are salary
Source: Field Survey, 2017. earners and are notpaid on wages.

Markerting patterns revealed that majority of
the producers distributes their bread from one
33



Scientific Papers Series Management, Econorringineering in Agriculture and Rural Development
Vol. 18, Issue 1, 2018
PRINT ISSN 22847995, EISSN 22853952

retailerds shop t o asquarenethod. TheTestimated farctlons wdrea v e
significant effect on the income of the in terms of the statistical significance of
producers as much money will be expendednultiple determinants (& as indicated by F

on transportation ah maintenance of the value, the significance of the -&ficient of
vehicle that is been used in distribution orand the magnitude of standard errors. Based
hawking around from one place to the other.on these statistical and economic cragthe
Most producers bring the bread down to thelinear functional form was selected as the lead
door step of both the retailers and the wholesquation. The result shows that the estimated
sellers in small quantities to sell to the final coefficient of multiple determinations {R
consumes in unit. The production cycle indicates that the postulated regressors
therefore continues from the producers to theexplained 96.5% in the variation of the
final consumers. This system of marketingregression.

will incurred more cost than the factory gate

system of marketing. Table 3. 'I?:Iezg@iog Agalyf,is fofrBAsszssment of use of
. . V rinePEr on r
Table 2, presents the Gross Margin involvegcassava Flou oduction o Brea
in the utilization of cassava flour in | VARIABLES FUNCTIONAL FORMS
production of bread in the study area. The LINEAR DSSCE:E/_AS SL%NC';'
variable cost which include the cost of flour, 0.543 0.289 0.098
transportation, labour and other costs. ThgConstant (0.396) (0.200) (0.477)
revenue represented the revenue accrued frgm
the sales of bread. For cassava flourrﬁggon donts of (8'1112) (8'821) (8'128
processors, the TotaWariable Cost (TVC)
incurred in the processing of cassava flour ggycational -0.094 -0.065 -0.165
into bread per month was #56,909,600 whil¢ levels (0.089) (0.077) (0.317)
the Total Revenue (TR) was #134,242,498
. (TR) Years of 0.082 0.035 -0.077
and the Gross Margin (GM) was #77,332,898| ¢yperience (0202)  (0.145) (0.756)
Table 2. Gross Margin Analysis for Assessment o 1.089 0.954 9.898
Cassava Flour iRroduction of Bread Cost of purchase (0.058)**  (0.0465)**  (0.602)**
ITEM AMOUNT % of costs
Cost of 0.185 0.090 1.918
Cost of purchasing flour 44,184,300 77.6 transportation (0.950) (0.073) (0.622)**
Cost of Transportation 6,501,700 11.4
2
Other Cost 6,223,600 11 R 0.998 0.949 0.89
Total Variable Cost Adjusted B 0.965 0.971 0.874
(TVC) fAADd 56,909,600 100
Standard error 0.921 0.096 0.85
Tot al Re v e n i 134,242,498
_ F-value 269.738  186.572 145.632
Gross Margin= B-A 77,332,898 Source: Own results.

Source: Field Survey, 2017.

The table above shows that the linear equation

Table 3, shows the result of the regressionygylier explained in the remeh methodology
analysis techniques (stipulating the technicaly a5 ysed.

relationship between inputs and outputS)rrom the table, it can be deduced that an
which was used to determine the relationshigncrease in age will lead to a further increase
between some variables affecting  thejn the revenue of the producers; this is due to
respondents in the study area. It is th@ncreasing popularity and experience. The
relationship between the revenue of thecpefficient of educational level is negative and
marketers and factors affecting their level ofthjs implies that a decrease in the educational
income. The linear, semg and Cobb |eye| |eads to an increase in the revenue of
Douglas functional forms of the production producers; a general decline in the level of
function were tried using Ordinary least eqycation could also lead to an influx of
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people into the business.

The coefficient of years of experience is
positive and it connotes a corresponding
increase in venue as years of experience rises,
the coefficient of purchasing cost is positive
and this connotes that the revenue of the
producers will increase with an increase in
purchasing cost as they tend to hike rthei
prices.  Finally, the coefficient of
transportation cost is positive and it also
signals an increase in revenue due to hiking
when transportation cost is increased.

CONCLUSIONS

This study is centered on creating a balance in
comparison between the actaplity of
wheat flour and cassava flodhe presence of
large scale firms is hugely limited as they take
up 4.1% of the firms in the market, medium
scale organizations are more pronounced as
they take up 44.9% of the firms while small
scale firms rack pi an astonishing 51% of the
firms available.
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Abstract

Each nation constituting its cultural identity is based on several symbols, customs, legends, religious beliefs, etc.,
which leave its m&ron the development of society. One of the commonly used symbols is also the vine. In all times
the painters were overwhelmed by the vine, the gift of the gods. On the canvases of the great masters of the past and
of the present we see compositions reldtethe cultivation of the vine, as well as the production of viiver the

course of his life, man struggled to make his own living space and beautify his living space. Still in the Stone Age,
our ancestors were drawing bison, horses, tigers, mammathsther animals on the walls of the cave. These were

the first steps of mankind in the development of art. With the emergence of the first civilizations and the first cities,
various techniques of expressing everything that is beautiful and capable wakiprgp positive emotions have
developed.

Key wordsart, collections, landscap@ainting, decorative stones, vineyards

INTRODUCTION can be mentioned the cycle of six paintings
representing museums. One of these paintings
In all times, man struggled to arrange and is "Polyhymnid. 14551460, (Fig. 1.).
embellish his living space. Still in the Stone N ey i
Age, our ancestors were @riag bison,
horses, tigers, mammoths and other animals
on the walls of the cave. These were the first
steps of mankind in the development of art.
In all times the painters were overwhelmed by
the vine, the gift of the gods. On the sails of
the great masterof the past and of the present
we see compositions that are related to the
cultivation of the vine, as well as the
production of wine [2, 7].

MATERIALS AND METHODS

As a subject of study have served the masters
masterpieces in paintings from different
periods, which have as theme the vineyard
culture, exhibited in variousollections and
exhibitions[1, 3- 5].

The comparative evolutionary analysis

method was Use6]. Fig. 1. APolyhymnia Ge m@ | d e @atline r i e,

RESULTS AND DISCUSSIONS Sandro Botticelli (Alessandro di Mariano
Filipepi) - Italian painter of the Renaissance
Francesco del Cossawas an ltalian period. In his works we can see that the

Renaissancpainter Among the basic works ~ Painted figures represent profound human
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feelings. His characters with slightly painting '‘Basket of Fruit e ¥aung Sigk
melancholic faces generally have a dreamlikeBacchus (it.. Bacchino Malaty painting is
expression, Botticelli appears to us as gerhaps his selportrait painted during
careful researcher of the human soul. hospital admission in 1593 (Fig.5., Fig.6.).
The picture Virgin and Child with an Angeél  The work '‘Bacchus is the portrait of a boy in
expresses the fact that Mary, with her slightlythe style of the Greek god Bacchus. He is
bowed and conceited head, touches the whealressed in white robes, with a black girdle, the
spikes. In his arms he holds a babe with a&nd of which he holds in his right hand. In the
raised hand in a sign of blessing.eTyioung left hand he stretches aagk of wine, as he
angel proposes a vase of grapes of wheat artoposes to the one who looks at him to be
grain of wheat as a sign of the sacrament opart of him at this table. On the table, there is
the Eucharist, of the Lord's future sufferingsa plate of fruit, including grapes, and a wine

grape.

Fig. 3.0 B a ¢ c(h595%

|
-

|

Fig. 4.0Young sick
Uffizi Gallery, Florence. Bacchu® (1594).Galleria
BorgheseRome.

Ly
i v \
® ‘
.
M @,
T i Y
E st 8 y
| v £ u,‘&,

Fi g .Virghand&hildwithanAngel . | sabel Fi g BoySithao  Fig. 6.0Basket ofruito
Stewart Gardner Museum, Boston. Basket of Fr_um(1593 (1596).3|bl|0tgca
1594)Galleria Borghese, AmbrosianaMilan.

Roma.

Caravaggio (Michelangelo Merisi da

Caravaggio)- an lItalian painter who was Di ego Vé D8 ergowe Rodr 2guez
precursor to Baroque style, undoubtedly onev e | § z qonesof the most famouSpanish

of the greatest innovators in the history ofpainters of the 17th century. Representative of
painting. In his works of the 1590s, the Baroque style.

Caravaggio represents exclusively busts. ItOne of Diego Velasquez's most voluminous
paste from that period idense, golden, and and impressive paintings iSHe Triumph of
the shaping of objects, though somewhat dryBacchu8, or a more modestThe Drunk$

is so exact that it makes them feel materialname (Fig.7.).

The artist likes to render the glass, water Velazquez describes the young god of eyin
filled vessel s, Bapchua s trelaxed dnd drumk, in 4 corfipany of those who
oYoung Sick Bacchas et c . , ( F icgltivaded the viRdyayds 4o. carefully. Bacchus
making djects not only a part of his - surely he is the entourage of the people, with
compositions with figures, but also creatingwhom he stands and drinks wine. It differs
one of the first static natures in the history offrom the others, just by being young, having a
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strong and wellincoveed body on the crown
of the vine. The picture is charming and
everything is proportional.

T\
.5

Fig. 9. AStill Life with Fi g . THre®.mon&ey:
Grapes and Game. stealing fruib. Louvre.
National Gallery of Art,

Washington D.C.

Nicolas Poussin- French painter of Baroque
classicism period. The works are executed
with a historical, mythological and religious
motif. A basic element through which the

Madrid. painter is represeed is- the landscape.
_ Nicolas Poussin in theThe seasons of the
Frans  Snyders - painter of deadly yeap \orks are compositional themes related

compositions and baroque animals. Unlike e history of mankind, associated by the
most of the painters of dise times, Snyders ,qinier with the seasons of the year, according

chose the way of a narrow specialization,i, the principle: birth, maturation, aging and
limiting in essence to the execution of deadya4h (Fig.11).

natures and bruising scenes. However, he Wagna  \work is exposed to an evening

closest to Rubens through the world'sy,, ntainous landscape, which, according to
understanding, through the very spirit of o painters idea, represents the Hanaan
creation. Snyders’ paings are a true hymn |504s recognized by fruitfulness. Late in the
dedicated to the fruitfulness, the abundanceg,ening the workers finish the harvest. In the
the richness of the earth. The artist ha%reground, Abraham and Lot rcg a huge
endeavored to embellish in his paintings thegrape vine.

whole variety of animal and vegetable worlds.

He represents large heaps of fruit, including- -
vineyards ad vegetables, fish, hunting /-
animals, and remains faithful to nature, .|| -
meticulously detailing each detail (Fig. 8
Fig.10).

Fi g . Thé deasoné of the year. The autunt660
1640

Francisco J(oRRr®a ndcei s@my al «
Goya y Lucientes), the paintingGtape
harvesting, (Fig. 12.) is a work in which a

Fig. 8.0The Fruit Basket .1636. Museo del Prado, lady is painted in the foreground in a yellow
Madrid. dress, in the entourage of a child, another lady

and a gentleman in an imposing position,
3¢
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holding a basket full of grapes in his left hand.fruit of the ving/ard. They overwhelm the
On the head, the lady holds a basket of blacllook and the rays of light irradiating inside the
grapes, and a grape of grapes in her hand, tberries. We could say that this bite of grape
which her hands and heeighbors stretch. In  symbolizes the triumph of nature and that this
the post plan there is a slope and white cloudspainting visually embodies Cicero's words:
Painted people are dressed in holiday clothe"Grapes are the fruit of the sun. | do nankh

and lightcolored shoes. Holiday festivity it's any more pleasant and desirable to see that
shows that harvesting grapes is no more thathe fruit of the caHdeviates." (Fig.14.).

a celebration, not a job, and the heroes are _
happy, collecting vineyards and living in the K
mountains, admiring nature.

B

Fi g . ItalaB Midday . 1 8 Sfate Rubdme
Museum Saint Petersburg.

N o 4
Fig. 12."Grape harvesting 1786. Museo del Prado,
Madrid.

The Russian paintéfarl Byiullov, during the
Italian period (1823L835), painted many
scenes from everyday life, which witlften

feature as a vivid decoration. The famous &
oltalian Middayo Italian painting
(RsOdzt wdzlm S d?2 ftsdzn g dzt )

painter, which is reproduced in hundsedf
thousands of copies in various reproductive
techniques.

What caused this painting to be so §
appreciated? Of course, the artist's sincerity
and craftsmanship, which has succeeded i
bringing back the fascination of beauty, youth Fi g . Girl dathering grapes in the vicinity of
and light. Grape vinescoupy a central place N2 P ! B3870TheSate Russian MuseurBaint
. . Petersburg.

in the picture. The game of shadows and

lights on leaves and bobsles gives the charn:rhe work Terrace on the Seashdre

of a sunny summer day and the abundance c(f'l jteOdzH O 5B o dB BN ald dzs ¢ o ¢

Italian nature. The young harvester of life is ainting on a 42,5 x 60,8 cm canvas, made by
astonished and enchanted by the beautif he Russian painteBylvester Shchedrinin
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1828 in Naples. It is exposed to the Tretiakowincent Willem van Gogh - a post
Galery in Moscow (Fig.15). impressionist painter, and his work through
S. Shchedrin created many paintings in Naplegshe range of vivid colors and emotional
called "interior landscapes"”, especially terracegppearance, have greatly influenced XX
with a verandah with a vegetal background, incentury art. He painted paintings with the
the Italian pergola, that is, a gazebo or a springtheme of the vine: Red vineyard in Arlés
covered arc with hanging plants. lhoosing 1884; 'Dead Nature: Grapes, Apples, Lemon
t his type of | a nds candpRears 3887; 'Reac Maturen Grapga s
motivated by the play of lights and shadows1887; 'Green vineyards 1888 'Vineyard:
and air circulation. He tried to give up the Looking Ovet, 1890 (Fig.17.).

warm colors, adding a blwgray and silver as -

tones to help sense the Italian air at night, whei ¢ A
nature appears in all itplendor. This painting
perfectly conveys the perception of that era b
the Russian people of Italya world full of
happiness, harmony and romance.

: NI
Fi g. Ddadnaturé:gape® . 188 7.

The '"Red vineyard of Arléspainting was
painted by Vincent Willem van Gogh in
November 1884 on oil cloth. At that time,
= living in southern France in Arles, Vincent
Fi g . Tefrae on the Seashare  1T8e2SBate Willem van Gogh is inspired by urban and
Tretyakov Gallery. rural landscapes, the imposing asloof

It is worth mentioning the wérof the painter nature in sunlight (Fig.18.).

Daniel Ridgway Knight Er; Vendanges, One day in Arles, Vincent Willem van Gogh,
1870 (Fig.16). This paper presents the proces€turning home from the suburbs of the city,
of harvesting grapes. The author Verynotlced an unusual landscape: the sun in the
carefully and thoroughly presented the fruitSunset, with its light rays p, the leaves of the
harvested by the grapevine. It also shows ho#uts were colored violeed and humanand

much grapes the grapeseaharvesting the the earth- in.shades .of grajilac. Shortly
workers. afterwards, Vincent Willem van Gogh began

working on a painting, which involved grape
harvesting. The author was not just a simple
landscape but a model in which everything
has a symbolic meaning. The diaaun of a
redhot in the yellow sky casts a green and
orange glow. Everything on the earth, like
melting under the sun. The leaves of the vine
turn into a bright red, but the underlying soil
takes on a lilac hue. The right side of the
painting is dedicate to water, which reflects
the sky in a flaming yellow flame. People,
: . TR R A B harvesting grapes, are the symbol of life.
Fig. 16.0En Ve n d A87Q éeeds Art Gallery, People's daily work, Van Gogh understood it
England. as something that allows a person to become
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an integral part of the universe. The paintingin Romanian painting, the grapes were
is painked in such a way that everything thatrendered in static nature byNicolae
lies under the sky as if it is a whole. ThroughGrigoresu, Nicolae Tonitza, Theodor
this, the idea of an entire human being and th&allady, etc.

environment was reproduced. Aurel David (19351984), the fascinated
painter of color and the author of the
Eminescu Tree Engraving, painted oil
paintings  with live scenes: Grape
Harvesting (1957, collection of the National
Museum of Art),"At the Fruit of the Fame
1954, the collection of the Republican College
of Fine Arts "A. Pl £t mkdea

Fig. 18. 'The red vineyard of Arlés1884. State
Museum of Fine Arts "A.S.Pushkin", Moska, Russia.

Pablo Picasso(Pablo Ruiz y Picasso), has
used various geometrical shapes in his worki%:
with decorative elements. This direction of art
is called cubism. In "Violin and Grapes", the

violin is unfolded in many small details, and For many generations of art lovenslihail

the visitor is vsually proposed to gather all peyric will remain the most representative
these elements into an object. Although many,aster of the Bsarabian panoramic

details are painted, but all are executed W'ﬂ]andscape.

<,

Fig. 20."Grape Harvesting 1954

some detail. Pablo Picasso's goal was not t§ne work Vineyard4 by Mihail Petric, 1974,

present the violin but to understand the songyies the possibility and the desire to cultivate

the vine, this being transmitted from an
ancient ancestor. It is very fascinated and
attractive by its pale colors and vineyardetl
(Fig.21.).

that can be played by this violin (Fig.19.

Fig. 21."Vineyards. 1974.

= T W e
Fig. 19."Violin and Grapes"1912. Contemporary Art
Museum, New York, USA.

The jewelery objects do not make an
exception by exposing and recreating the
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beauty of the vine.

As a raw material for the creation of &
masterpieces serve mineral stones such &

amethyst, jade, onyx, etc.

Amethyst is a variety of quartz. It is also
called purple agate, episcopal stone, Bacchu
stone, etc. According to the legend, the nam«
"amethyst" comes from the color of the stone.
It is considered to resemble the color of the
wine, which was strongly diletl. By serving 7
such wine you can not get_drunk. . Fig. 22.2. Grapes from amethys€ollection of the

In Ancient Greece the wine was poured iNmineralogy Museum on behalf of A.E. Fersman,

cups with an amethyst, so that the guests atcademy of Sciences of Russia

the ceremony would not get drunk.

In Catholic countries the amateur is called th
"Episcopal Stone". This choice is not
accidental, it is believed that the amateur
possesses magical properties to activate t
spiritual forces.
Amethyst meets in a wide range of colors
ranging from colorless pahdgolet, pink-blue-
violet, blueviolet to purple, dark purple, and |

sometimes blackPink ambetpurple and red ;
purple amethyst stones are used as the ra
material for the creation of jewelery.
Using the technique of cutting and stones
processing, the gyvagrowi creates decorative
compositions by joining cuts of various
precious stones ome theme of the grapevine
(Fig.22.1.- Fig.23.2.).

/ :
Fig. 23.1. Grapes from amethys€Collection of the
Mineralogy Museum on behalf of A.E. Fersman,
Russan Academy of Sciences.

Fig. 23.2. Grapes from amethysCollection of the

Flg 22.1. 'Grapes from amethY‘SCOllection of the Minera|ogy Museum on behalf of A.E. Fersman,
Mineralogy Museum on behalf of A.E. Fersman, Russian Academy of Sciences.

Academy & Sciences of Russia.
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Fi g. Grapbs.fromonyx .

CONCLUSIONS

preservation and transport of wine (barrels),
pottery - the production of clay pots for
preserving and transporting the wine
derivatives, as well as for serving the wines,
the blacksmithing the metal making of the
tools necessary for the cultivation of the
grapevine and the processing equipment
grapes: crushingressing, fermentation and
storage of wines.

The vine has also greatly influenced the
development of painting, architecture,
mosaics, etc.
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During the development of civilization, the
agricultural activities, including the wine
growing, generated and conditioned the
development of specific complementary
crafts, such as carpentry making wooden
vessels for collecting and processing grapes,
smashing, bleed, tea, tub, fermentation,
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violence in Irag coincides with wheat government still maintained hegemony over
planting. If farmers are displaced, or unable tamporting and selling agricultural machinery
venture to their fields, this will have and tke government remained the main
implications formediumterm food security. importer and seller of agricultural machinery
Agriculture-based livelihoods also face severeuntil 1993 when a new law for the Ministry of

constraints across the value chain [7]. Agriculture was issued, which pointed out that
the main activities of the government should
MATERIALS AND METHODS be addressed to agricultural researchyises

and extension [2].
This study involves the use of theory andin 2003, the new government and
statistical data. The theory may or may not beadministration identified that such issues as
made explicit in the desigof the research, mechanizationelated problems and
although it will usually be made explicit in agricultural issues were mainly affecting the
presentation of the findings and conclusionsmedium and small producers in Irag [3].
In the paper the following indicators have Three years later, in 2006, #& USDA
been used: arithmetic mean, coefficient ofagriculture advisors were assigned to the Iraqi
variation, average annual growth rate, andMinistry of Agriculture to build its capacity in

statistical indicatrs. agricultural extension, agricultural strategic
The formulas used for to calculate theseplanning, and food safety and inspection.
indicators, are: USDA provided also a public affairs specialist
For the arithmetic mean = © = =5 to be part ofhle_ u.s. embassy's public affairs

" » team [12]. Iraqi imports had a value of almost

where * = the arithmetical mean}'= the  $3 billion in food annually, and Iraq was the
average production values for a number ofNo. 2 buyer of U.S. hard red winter wheat in
years (i); n= number of years taken intomarketing year 20062006 [World Bank,
account 2006] [14]. In addition, Iraq was the No. 1
The research methoalfowed the following buyer of U.S. long grain milled rice in 2005.
steps, beginning with scientific databasesn the late 1980s, it was the top market for
research of the relevant articles concerningice and one of the top 10 wheat export
organic agriculture in Iraq and marketing of markets. USAID started helping Iragi farmers
the main agricultural products grown improve production technologies for wheat,
organically in Iraq, followed by an analysis barley, rice, and maize [12].

and selection of threlevant data and the last The evoluion of the surfaces occupied by the
step was extraction and summarization of themain crops in Iraq

results based on interpretation and evaluatiolThe major portion of the agricultural land in

of data. Iraq is cultivated with field crops. Wheat and
barley are the most important crops. Wheat is
RESULTS AND DISCUSSIONS the most important staple food crop in Iraq

and Barley is maly used for animal feed.
In the Arab countries, the share of agricultureThe large increase of wheat grown area after
in the national GDP is around 6.7% in averagel991 is likely due to a national policy to
for the period 2000to 2012 [10] and the increase food production in Iraq, possibly
agricultural sector in lraq represents theinduced by international economic sanctions.
second largest industry of the nroih  Other crops of significance and major
economy, contributing 9.7% to GDP in 2013 importance are ylses that include lentils,
[5]. Recently, the agricultural sector has beerchickpeas, broad beans, oil seed crops such as
identified by the Government of Iraq and thecotton, sesame, sunflower [6].
Kurdistan Regional Government (KRG) as aThe analysis begins with the evolution of
strategic area of focus to be prioritized. surfaces that are cultivated with grain cereals,
The selling of agricultural equipment startedbeans and other main cropSorm the first
opening to private sector, while the table it can beobserved an increase of the
46
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surface cultivated with wheat, with high having high variations on years. The highest
variation between the years, 28.2%, and amlecreases can be observed at the chick peas
annual growth rate of 4.11%. In the year 2014crop, from 85.4 thousand ha has dropped with
the wheat registered 2,109.5 thousand h&8% per year at just 0.9 thousand hayé@ar
compared to 1,200 thousand ha in 2000. Th€014. The beans and sunflower are also two
barley crop isalso cultivated on large areas, crops that have suffered important decreases
and its surface has increased in the last years) surface [1].

Table 1. The evolution of the surfaces for the main field crops in Iraq, during220eD

The
St. Coefficient annual
Indicator MU 2000 2005 2010 20141 Mean Dev. | of variation | growth
rate
Th.ha | Th.ha | Th.ha | Th.ha | Th. ha| Th. ha| % %

Wheat Th. ha| 1,200.0| 2,549.8| 1,383.3| 2,109.5| 1,519 429 28.2 4.11
Barley Th. ha| 1,110.0| 1,063.3| 1,005.8| 1,145.8| 923 284 30.8 0.23
Beans, dry Th.ha| 9.0 5.0 0.9 1.2 3.7 3.1 84.9 -13.40
Beans, green Th. ha 2.4 1.3 0.9 1.2 1.5 0.6 40.6 -4.83
S{;’ad beans, horse beans, r, 11,1 §5 45 5.1 1.2 38 | 16 42,5 -11.32
Chick peas Th.ha| 85.4 11.8 1.0 0.9 50 70 140.3 -28.02
Cow peas, dry Th.ha| 0.6 0.4 0.3 0.2 0.4 0.1 29.5 -6.77
Lentils Th.ha| 2.8 45 0.1 0.6 2 3 1225 -10.83
Maize Th.ha| 72.8 173.8 | 113.1 84.6 130 38 29.4 1.08
Potatoes Th.ha| 38.8 51.0 13.0 25.7 37 11 30.3 -2.88
Rice, paddy Th. ha| 100.0 107.0 48.0 78.9 85 27 31.7 -1.67
Sugar beet Th.ha| 0.3 0.0 1.2 2.7 1.1 0.9 82.9 71.84
Sugar cane Th.ha| 5.0 0.0 0.6 0.5 1.3 2.3 168.5 19.13
Seed cotton Th.ha| 19.8 27.0 20.6 15.5 22 12 547 -1.72
Sunflower seed Th. ha 6.0 15.8 5.8 0.8 7.2 4.4 61.4 -13.07
Tobacco, unmanufactured | Th. ha 2.4 2.4 2.5 2.6 2.3 0.3 125 0.55

Source: FAOSTAT, 2014, Value of Agricultural Production, http://www.fao.org/faostat/en/#data/QV[9]

Important increases in surface are observed giroducers.

sugar beet, from 0.3 thousand ha in 2000 td/egetables are grown all &eround in Iraq.

2.7 thousand ha in 20l4he sugar cane Similarly fruit trees are grown throughout Iraq
decreasing from 5 t0.5 thousand ha. as the climate is considered highly suitable for
Almost all of the crops have high variation various fruits.

between the cultivated surfaces over theAnalyzing the second table, the surfaces for
period, which represents a high instability ontomatoes and vegetables have decreased, with
the market and for producers. high variations on years and highnual rates
The cultivated area of vegetables is estimatethetween 2% and 5.53%.

at about 9% (450,000 ha) ofthe total The tomatoes have a mean of 60 thousand ha,
cultivated area and about 6% (300,000 ha) isvith a high coefficient of variation of 26.5%
covered by permanent fruit trees. and standard deviation of 16 thousand ha. In
Vegetables and fruits provide good the year 2014 it registered only 34.8 thousand
supplementary and nutritive food in daily diet ha cultivated.

and they also fetch attractive price for the

Table 2. The evolutionf the surfaces for the main vegetable crops in Iraq, during-2000

St. Coefficient of The annual
Indicator MU 2000\ 2005 2010| 2014| Mean | Dev. variation growth rate
Th. ha| Th. ha| Th. ha| Th. ha| Th. ha| Th. ha| % %
Tomatoes Th.ha| 77.3 67.0 53.2 34.8 60 16 26.5 -5.53
Vegetables, fresh nes Th. ha| 30.0 27.6 22.8 19.4 25 3 13.2 -3.07
Vegetables, leguminous n¢ Th. ha| 185 33.8 17.9 13.9 21 6 28.1 -2.01

Source: FAOSTAT, 2017, GIEWSGIlobal Information and Early Warning Systei,[
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A

The fruits production t 6 s a hi g hpregents the datatoh the evolution of these
part in the agriculture of Iraq, and the Table 3crops.

Table 3. The evolution of the surfaces for the main permanent crops in Irag, during@epo

St. Coefficient of | The annual
Indicator MU 2000| 2005| 2010) 2014 Mean Dev. | variation growth rate
Th.ha| Th.ha| Th.ha| Th.ha| Th.ha| Th.ha| % %
Apples Th.ha| 9.0 10.8 30.3 66.2 24 21 854 15.32
Apricots Th.ha| 4.6 5.1 4.9 5.2 5 0 9.1 0.82
Dates Th.ha| 110.0 | 50.0 | 123.0 | 242.6 | 118 49 41.6 5.81
Olives Th.ha| 2.0 0.9 4.7 4.5 3 2 54.9 5.93
Oranges Th. ha| 28.0 26.5 37.1 59.6 35 12 33.1 5.54
Tangerines, mandaring , .| 30 | 12 | 07 | 08 | 2 1 56.5 -8.83
clementines, satsumas

Source: FAOSTAT, 2014, Value of Agricultural Production, http://wiaa.org/faostat/en/#data/QV[9]

-The apples have increased in surfaces from Satsumas have decreased continuously to a
thousand ha to 66.2 thousand ha in year 2014urface of 0.8 thousand ha in 2014.

with a very high variation of 85.4% and The evolution of the total productions of the
15.34% yearly increase. main crops in Iraq

-Dates are also very significant for the exportThe next three tables analyses the evolution of
of Iraq, the year @14 registering a surface of the total production mainly influenced by the
242.6 thousand ha, more than doublechanges in the cultivated surface, as it was
compared to the first year and almost fiveshown in the previous tables, has had high
time more than the surface from year 2005variations on years.

Iraq is considered to be the largest producer oThe wheat, the most cultivated crop in Iraq,
date palm fruit in the world. has incrased from 384 tons in year 2000 to
-Increases in surface haaéso the olives and 5,055 tons in year 2014, with a variation of
the oranges with high variations on years and0%, and a very high standard deviation of
the Tangerines, mandarins, clementines and,182 thousand tons (Table 4).

Table 4. The evolution of the total productions for the main field crops in Iraq

The
St. Coefficient | annual
Indicator MU 2000|  2005| 2010| 2014 Mean Dev. of variation | growth
rate
Th. to Th.to | Th.to | Th.to | Th.to | Th.to | % %

Wheat Th. to 384 2,228 | 2,749 | 5,055 | 2,358 | 1,182 50.1 20.21
Barley Th. to 400 754 1,137 | 1,278 | 803 258 32.1 8.66
Beans, dry Th. to 8.9 8.4 4.1 7.2 6.8 2.5 37.5 -1.48
Beans, green Th. to 8.0 7.0 5.6 7.2 7.6 2.3 30.9 -0.73
(?:;ad beans, horse beang ry, 30 | 40 | 113 | 06 | 80 | 43 54.2 -10.96
Chick peas Th. to 48.9 13.0 0.8 0.8 28.5 38.7 135.9 -25.28
Cow peas, dry Th. to 0.8 0.6 0.9 1.2 0.8 0.3 33.9 3.26
Lentils Th. to 2.0 4.0 0.2 0.9 2.5 4.2 166.6 -5.80
Maize Th. to 55 401 267 289 341 173 50.5 12.59
Potatoes Th. to 545 808 205 402 582 215 36.9 -2.15
Rice, paddy Th. to 60 309 156 403 258 121 46.8 14.57
Sugar beet Th. to 7.5 0.1 10.7 7.9 8.6 6.9 79.4 49.25
Sugar cane Th. to 65.0 0.0 12.5 8.7 17 26 149.4 12.29
Seed cotton Th. to 33.0 29.0 45.3 38.0 38 19 49.2 1.01
Sunflower seed Th. to 7.5 24.0 7.5 1.8 12 8 65.3 -9.61
Tobacco, unmanufactured| Th. to 2.3 2.3 2.3 2.3 2.3 0.1 45 0.16

Source:FAOSTAT,2017, GIEWSGIlobal Information and Early Warning Syste8j,[

The barley production has increased alsoyears. The beans have decreased in
from 400 thousand tons to 1,278 thousandroductions and together with the chick peas
tons in year 2014, also with high variations onhave the most important downward trend.
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Overall, all the productions have importantstandard deviain of 253 thousand tons.
variations on years, with high standardThe fresh vegetables have a continuous
deviations and also high annual growth ratedecrease over the years, with a rate3064%
these fluctuations being main influenced byper year and the leguminous vegetables
the variations in surfaces. increased their production up to 195 thousand
The tomatoes increased their production untiktons in year 2005, and 108.2 thousand tons in
year 2010, when it was registered a totalyear 2014 comared to year 2000 when the
production of 1,013.2 thousand tons andtotal production was 75 thousand tons (Table
decreased up to 770.6 thousand tons, with &).

mean of 934 thousand tons and a very high

Table 5. The evolution of the total productions for the main vegetable crops in Iraq

St. Coefficient of | The annual
Indicator MU 2000 2005 2010| 2014] Mean Dev. | variation growth rae
Th.to| Th.to| Th.to | Th.to| Th.to| Th.to | % %
Tomatoes Th.to| 989.0 | 939.0| 1,013.2| 770.6 | 934 253 27.0 -1.77
Vegetables, fresh nes Th.to| 140.0| 129.2| 103.8 | 83.3 113 16 14.0 -3.64
Vegetables, leguminous n¢ Th.to | 75.0 | 195.0| 140.5 | 108.2| 136 45 33.0 2.65

Source:FAOSTAT,2017, GIEWSGIobal Information and Early Warning Syste#},[

The fruits production has increased at apricot$62 thousand tons in year 2014, with a
and olives and decreased with high rates atlecrease of 2.41% per year and a high
citrus and dates. standard deviation of 18Aousand tons.

The apples production is in year 2014 at 63.4The production of oranges is more than a half
thousand tonsalmost the same with year smaller in year 2014 compared with year
2000, but with high variation over the years,2000, the coefficient of variation being very
and a slight decrease rate of 0.29%. high for this category, 63.9%, but also for
The dates decrease from 932 thousand tons tlives and tangerines and etc (Table 6).

Table 6. The evolutio of the total productions for the main permanent crops in Iraq

2000| 2005| 2010| 2014 | Mean | St | Coefficient of Trho?/\;? nual
Indicator MU Dev. | variation ?ate
Th.to| Th.to| Th.to | Th.to| Th.to | Th.to | % %
Apples Th.to| 66.0 | 25.0 | 39.6 | 63.4 47 16 34.8 -0.29
Apricots Th.to| 6.0 11.7 | 157 | 16.1 12 4 32.8 7.28
Dates Th. to 932 404 568 662 630 187 29.7 -2.41
Olives Th. to 6.0 3.0 15.1 24.8 11 8 70.2 10.66
Oranges Th.to| 270.0 | 79.0 | 979 | 1156 | 144 92 63.9 -5.88
Tangerines, mandarins, clementines, satsu| Th.to | 37.0 | 27.0 3.7 4.7 18 15 85.5 -13.74

Source: FAOSTAT, 2014, Value of Agricultural Production, http://www.fao.org/faostat/en/#data/QV[9]

The evolution of the average productions/ha kg/ha and 1,106kg/ha, the production of sugar
of the main crops in Iraq beet has a very high decreafom 22,727
The other responsible for the increasetbee  kg/ha to 2,995 kg/ha in 2014 and the maize
total production is the average production, asalso increased in production up to 3,420 kg/ha
it will be demonstrated in the next three tablegTable 7).

has very high variations over the years. An important increase is observed at the
The wheat production has increased from 32@omatoes production, from 12,802 kg/ha to
kg/ha to 2,396 kg/ha with an average of 1,5422,129 kg/ha, i.e. a growth rate of 3.99%.
kg/ha and a standardwdation of 620 kg/ha. Also the legunmmous vegetables almost
The barley production has achieved andoubled their production from 4,054 kg/ha to
average of 1,115 kg/ha in the year 2014,7,775 kg/ha, with an average of 6,486 kg/ha
starting also with 360 kg/ha in 2000. and a growth rate of 4.76% per year (Table 8).
The chick peas have variations between 572
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Table 7. The evolution of the average productions for the main field crops in Iraq

St. Coefficient The annual
. 2000 2005 2010 2014 | Mean - growth
Indicator MU Dev. | of variation rate
kg/ha | kg/ha | kg/ha | kg/ha | kg/ha | kg/ha % %

Wheat kg/ha| 320 873 1,987 | 2,396 | 1,542 620 40.2 15.47
Barley kg/ha| 360 709 1,130 | 1,115 932 323 34.7 8.41
Beans, dry kg/ha| 988 1,698 | 4,355 | 6,019 3,083 1,991 64.6 13.78
Beans, green kg/ha| 3,333 | 5,600 | 5,977 | 6,019 5,380 958 17.8 4.31
Broad beans, horse beans, ¢ kg/ha| 461 888 2223 488 2,306 | 1,417 61.4 0.41
Chick peas kg/ha| 572 1,106 839 967 747 332 44.4 3.82
Cow peas, dry kg/ha| 1,357 | 1,425 | 2,774 | 5,671 2,567 1,734 67.5 10.75
Lentils kglha| 727 888 1,520 | 1,565 1,163 344 29.5 5.63
Maize kg/ha| 756 2,307 | 2,358 | 3,420 2,523 752 29.8 11.38
Potatoes kg/ha | 14,064 | 15,843| 15,717| 1,5626| 1,5315 | 2,228 14.5 0.76
Rice, paddy kg/ha| 600 2,887 | 3,248 | 5,104 | 3,098 | 1,168 37.7 16.52
Sugar beet kg/ha | 22,727| 17,500| 9,124 | 2,995 | 11,799 | 6,548 55.5 -13.14
Sugar cane kg/ha | 13,000 20,000| 15,993| 17,198 | 4,380 25.5 -5.74
Seed cotton kg/ha| 1,670 | 1,074 | 2,201 | 2,451 1,867 476 25.5 2.78
Sunflower seed kg/ha| 1,250 | 1,523 | 1,304 | 2,156 | 1,744 369 21.2 3.97
Tobacco, unmanufactured | kgtha| 937 937 941 888 1047 199 19.0 -0.38

Source: FAOSTAT, 2014, Value of Agricultural Production, http://www.fao.org/faostat/en/#data/QV[9]

Table 8. The evolution of the average productimnghe main vegetable crops in Iraq

St. Coefficient of | The annual
Indicator MU 20001 2005| 2010 2014 Mean Dev. | variation growth rate
kg/ha | kg/ha | kg/ha | kg/ha | kg/ha | kg/ha % %
Tomatoes kg/ha | 12,802| 14,014 | 19,046 | 22,129| 15,633| 2,863 18.3 3.99
Vegetablesfresh nes kg/ha| 4,666| 4,682| 4,545| 4,298| 4,506 199 4.4 -0.59
Vegetables, leguminous nq kg/ha| 4,054| 5,777| 7,853| 7,775| 6,486| 1,532 23.6 4.76

Source: FAOSTAT, 2014, Value of Agricultural Production, http://www.fao.org/faostat/en/#data/QV[9]

It is concering how the apples production has a downward trend by7.77% rate, the olives
decreased, a high dropdown from 7,333 kg/hgroduction has increased up to 5,527hkg/
to 956 kg/ha in year 2014. Also the dates havand the citrus have important decreases with
high decreases in the average production, witlvery high variations over the year (Table 9).

Table 9. The evolution of the average productions for the main permanent crops in Iraq

St. Coefficient of | The annual
Indicator MU 2000 2005 2010| 2014 Mean Dev. | variation growth rate
kg/ha | kg/ha | kg/ha | kg/ha | kg/ha | kg/ha % %
Apples kg/ha| 7,333| 2,325| 1,307 | 956 | 3,083 | 2,208 71.6 -13.54
Apricots kg/ha| 1,300| 2,300| 3,240| 3,100| 2,555| 714 27.9 6.40
Dates kg/ha| 8,472| 8,080| 4,615| 2,730 | 5,922 | 2,230 37.7 -7.77
Olives kgha | 3,000| 3,233 | 3,215| 5,527 | 3,646| 790 21.7 4.46
Oranges kg/ha| 9,642| 2981 | 2,638| 1,39 | 4,669 | 3,829 82.0 -10.82
Tangerines, mandarins, clementines, satsu| kg/ha | 12,333 | 22,500| 5,175| 5,680 | 9,250 | 6,117 66.1 -5.39

Source: FAOSTAT, 2014, Value of Agricultuf@toduction, http://www.fao.org/faostat/en/#data/QV|[9]

Date palm is the most popular fruit in Iraq, fallen from 33 million in the mid 50's to 9
which is grown in the central and southern ~ million in 2008.

part of the country.

A New York Times article [13] describes that CONCLUSIONS

l raq produced 75% of the worldbés supply of
dates, growing 629 different varieties. The agricultural sector confronts enormous

In recent years, Irag has lost its position onchallenges to investment and growth.

the world market, and production (281,000Settlement of unresolved land and water
tons) was in 2008 approximately half ofr i ght s I ssues, renovat.
production levels in the 1980's. The articleinfrastructue, development of a coordinated
states that the number of date palm trees hanational program of dealinization, as well as
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-A New York Times article describes that Iraq http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.

produced 75% of the Mg‘l 1'I77é9§[)e ~eRLEVREE focessd @t e s

. . Lo ember 7.
growing 629 different varieties. _ N [6]Bishay, F.K., 2003, Towards sustainable
-In recent years, Irag has lost its position oragricultural development in IraigThe Transition from
the world market, and prodtion (281,000 Relief, Rehabilitation and Reconstrisct to

tons) was in 2008 approximately half of ge;f\ggfngt,zgﬁg-Gles Giobal Information and
production levels in the 1980's. [Egmy Waminé Sys{em obal Information an
-Recently, the agricultural sector has beemp:/mww.fao.org/giews/countrybrieficountry.jsp?cod

identified by the Government of Iraq and thee=IRQ 2017, Accessed on Novemter2017
Kurdistan Regional Government (KRG) as al8]FAO, 2017, Irag at a  glance,
strategic area of focus to be priazéd. http://www.fao.org/irag/faen-irag,  Accessed on

. . November 5, 2017
-In 2006, three USDA agriculture advisors gicxosTaT, 2014, Value of Agricultural Production,

were aSSigned_ to the |r_aqi_ MiniStry Of http:/Ammww.fao.org/faostat/en/#data/QVAccessed on
Agriculture to build its capacity in agricultural November 5, 2017.

extension, agricultural strategic planning, and 10] I brahi m, A.R., Necula, R
food safety and inspection living standard and development analysis through the

. ' . . evolution of Gross Domestic Product for the period
-USIZ?A provided also a public affalrsl 20002012, Scientific Papers
spec_lzkst to be part of the U.S. embassy'Sseconomic Engineering and |
public affairs team. Vol.15(2):155160

-Through the Agriculture Reconstruction and[ll]_lnternational Food Policy_ Research Institute, 2014,
Development Program for_ aq_(ARDI), RGIILIEEDNRPITLD I, e yatae
USAID has helped the development Ofat httpl://.WWV\fusda.gov/ Ac?:essed (;n N0\,/ember 5,
agriculture. 2017

-As a result and recommendation, a revisiorni3]wiliams, T.,2009, “Idle Iraqi Date Farms Show
of effective policies th a new framework Decline of Economy". The New York Times, 15
approach, such publgrivate partnership, August 2009.

will have to be considered to reap expecte 13431?’3\12:126 gzglt(égfooa Country Water Resource
benefits in terms of agricultural growth. '

-The instability of land use and agricultural

production is due to politic instability mainly

and it is dehitely an important issue that

must be stabilized and prioritized.
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Abstract

Pseudarenthemum tunicatum belongs to the Acanthaceae family and an aqueous infusion of it is taken as a
hematinic and for other medicinal purposes. This work was aimddeattifying compounds in dichloromethane/
methanol (1:1v) and methanol extracts of P. tunicatum leaves using Gas Chromatography Mass Spectrometry
analysis. Thirty compounds were identified in dichloromethane/methanol extract while thirty five compaends we
identified in the methanol extract. The most abundant compounds in the dichloromethane/methanol extract 21
methytl7-isocholestand 6-[2- [formylthio]ethyl],methyi5,9,2 octacosatrienoate,9,19-Cyclolanostar3-ol, 24
methylene ( 3 b-Hexadacdnoimacid which had relative abundance of 13.51%, 12.72%, 10.66% and 10.20%
respectively. The most abundant compounds in the methanol extract weFeiréBlione 3-methyl, 5
Hydroxymethylfurfural, 9ctadecenoic acid, (E) a@nnHexadecanoic acid which had relative abundance of
14.01%, 13.27%, 12.25% and 11.87% respectively. Tetradecanoic acid (i.e myristic acidHarddecanoic acid

were the only compounds identified in both extracts. Results indicated that polaritysofvirgts used in extraction
influenced the relative abundance and type of compound extracted. Dichloromethane/ methanol extracted more of
the triterpenoids and sterols while methanol extracted more of the flavonoids, fatty acids and fatty acid esters.
Various compounds identified are known to have varying bioactivities such as antimicrobial, anticancer,
antioxidant and antisickling. As such, P. tunicatum leaves could be useful in the preparation of neutraceuticals.

Key words Pseudarenthemum tunicatusaves, Gas ChromatograpiWass Spectrometry, triterpenoids,
fatty acids

INTRODUCTION for primary health care needs, of which a
major proportion corresponds to plant extracts
Plants serve as source of medicine and aor their active principles [20]. They are a
important component of the health caresource of novel chemical entities that possess
system [10]. Many plants contain compoundsbeneficial pharmacological and therapeutic
which have curative roprotective properties properties [1l Pseudarenthenum tunicatun
against various diseases [16]. Thesdeaves belongs to the family, Acanthaceae [5]
compounds proffer positive health benefit[2] reported that plants belongingo
such as being antioxidants which have theAcanthaceae family have been reported to
ability o f Amoppi ng havepantfugal eyotokid, ananflaromatprg, e n
species (ROS) and reactive nitrogen specieantipyretic, antioxidant, insecticidal,
(RNS) which are implicatedin inducing hepatoprotective, immunomodulatory, anti
oxidative stress resulting to various types ofplatelet aggregation and awiral activities
cancer in different body parts and otherRed colored infusion of this plamgot after
ailments associated with it. boiling the leaves in water is traditionally
There has been an increasing interest otaken as 'blood tonic' by some human
natural product research especially onpopulations in the southern part of Nigeria
medicinal plants which seem to haveand in some African countries who have a
restorativeproperties [7]. The World Health knowledge of its medicinal usefulness.
Organization estimates that approximatelyNutrient, phytochemical and amino acid
80% of the world population in developing profile of the leaves have been elucidated [3].
countries relies on traditional plant medicineP. tunicatumis a woody herb or under shrub
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reaching a height greater than 85cm with redoom temperature before the sample mixtures
flowers protruding at the tip. This undeinrub  were filtered through whatman filter paper
grows in evergreen forest and on rocks andNo.1 respectively. The respective extracts
near streams. It is foundawing from Ghana were concentrated by evaporating excess
to West Cameroon and Fernando Po and isolvent by boilingn a water bath. Hence, two
wide spread throughout tropical African [5]. extracts ofP. tunicatumleaves were obtained.
The main research interest in plants is aimed’hese extracts were subjected to gas
at unveiling the presence of some activechromatographynass spectrometry (GCMS)
components in them [17]. Identification and analysis for the separation and identification
evaluation of these age compounds of compounds respectivelylThis was done
otherwise known as phytochemicals ofusing GCMS (Modl QP 2010 series,
uncommonly used plants could help provideShimadzu, Japan) equipped with Optima 5ms
information that would be useful in the fused capillary column of 30mm length, 0.25
development of a new drug [1] or in the mm diameter and 0.25 mm film thickness.
production of a neutracuetical. It is in view of Helium (99.99%) was used as carrier gas. The
this that Gas Chromatography Mass temperature programming was set with initial
Spectrometry (GCMS) analysis was carriedcolumn oven temperatel of 60C hold time
out to identify compounds present iR. of 2mins by 126Cmin to a final temperature
tunicatum leaves. This will provide of 300C wi th hold time for
information about its usefulness and proposedhe P. tunicatumleaf extracts were injected
use as a neutraceutical or as starting materialsing a Hamilton syringe into the GC for total

in the synthesis of pharmaceutical drugs. ion chromatographic analysis with split
injection tecimique (3:1) respectively. The
MATERIALS AND METHODS I njector temperature was

temperature was 2000C wi
Psuederathemum tunicaturmeaves were t emper at ur e of 280UC and
harvested from nearby farms in Abia Statescan range of 45 to 650m/z with electron
University, Umuahia location in Umudike, impact ionization energy of 70ev. Total
Ikwuano Local Government Area in the running time of GEMS for the methanol
month of January, 2017. It was identified by aextract was 29 min, while for the
taxonomist in the Departmenbf Plant dichloromethane/methanol extract was 23min.
Science and Biotechnology, Abia StateThe relative percentage of each extract
University Uturu, Nigeria. Specimen sample constituents were expressed as a percentage
of the leaves were deposited in the herbariumwith peak area normalization. Compounds
The leaves were dstalked, washed in clean were identified by mass spectroscophhis
tap water and drained off the water.was done by comparing retention indices and
Subsequently, the leaves were drietler a mass spectra fragmentation patterns of the
shade for 5 days after which they werecompounds with those stored on the computer
pulverized in a blendeBioactive compounds library of the National Institute of Standard
were extracted according to the methodTechnology ( NIST/EPA/NIH Mass Spectral
described by [21]. Methanol  and Library, Version 2.0). Quanttive
dichloromethane/methanol (1:1v/v) were useddeterminations were made by relating
to extract bioactive compounds. 20g of therespective peak areas to TIC areas from the
pulverzed leaf sample was put into two GC-MS.
labeled conical flasks respectively. 400ml
dichloromethane/methanol and 400 mMIRESULTS AND DISCUSSIONS
methanol were added to the conical flasks
containing the samples respectively andGC-MS analysis revealed the presence of 30
shaked vigorously. Each flask containing thecompounds in dichloromethane/methanol
sample and solvénwere covered using extract and 35 compounds in methanol extract
aluminum foil and allowed to stand for 24h atof Pseudeathemum tunicatunieaves. Peak
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number, retention time, compound namerepresented at peak 26.

molecular weight, molecular formula and Methy}5,9,2t0ctacosatrienoate had a relative
relative abundance are stated in their variousbundance of 12.72% and eluted as
tables. Table 1 shows compounds identified irrepresented at peak 19; 9;C9clolanostar3-
dichloromethane/methanol extract of. ol, 24methylene ( 3 b . ) had a
tunicatum leaves which represented the abundance of 10.66% and eluted as
lipophilic fraction. Four compounds were represented at peak 29 aneHaxadecanoic
identified as the major bioactive compounds. acid (i.e. palntic acid) had a relative
They are 2idmethyll7-isocholestand6-[2- abundance of 10.20% and eluted as
[formylthiolethyl] and it had a relative represented at peak 17.

abundance of 13.51% and eluted as

Table 1. Bioactive Compounds indentified in Dichloromethane/ methanol extr@seafierathernum tunicatum
leaves

Peak| RT Name of Compound Molecular | Molecular | Relative
No (mins) formula weight abundance
(%)
1 3.709 | n-Octanoic acid CgH 160, 144 0.12
2 3.900 | 2-Butanone, sydroxy-3-methyl CsH10, 102 0.26
3 5.857 | 1,8Nonadien3-ol CoH160 140 0.16
4 6.120 | Cyclohexanol, Emethyl2-(1-methylethyl}, CioH200 156 0.91
(1.alpha.,2.beta.,5.alphg)/-.)-
5 6.336 | Methylene chloride CH,Cl, 84 0.07
6 6.700 | Cyclohexanone,-Bnethyl2-(1-methylethyl}, (2S CyH1g0 154 0.34
trans}
7 6.941 | Cyclohexanone,-Bnethyl2-(1-methylethyl}, trans CyoH1g0 154 0.17
8 10.694 | 2-Decanynoic ad CioH1602 168 0.10
9 11.173| Z,Z-4,16-Octadecadiené-ol acetate CyoH3602 308 0.16
10 11.273| 5-Aminoimidazole4-carboxylic acid, methyl ester. CsH-N3O, 141 0.15
11 11.726| 1,2-Benzenedicarboxylic acid, moneéhylhexyl) Ci6H2204 278 0.23
ester
12 12.0% | Z,Z-4,16:Octadecadieti-ol acetate CooH3605 308 0.34
13 12.286| Z,Z-4,16:Octadecadieti-ol acetate CooH3605 308 0.34
14 12.434| Tetradecanoic acid Ci4H250, 228 0.67
15 12.746| Spiro[androsb-enel7,1-cyclobutanj2'-one, 3 C,H3,0, 328 0.41
hydroxy, (3b, 1765b)
16 13.558| Oxacyclododeca®2-one C11H,00, 184 0.70
17 13.682| n-Hexadecanoic acid Ci6H3:0, 10.20
18 14.581| Phytol CooHaO 296 3.70
19 14.798| Methyl 5,9,2}octacosatrienoate CyoHs5,0, 432 12.72
20 14.904| 2,4,6,8Tetramethyll-octacosanol C3oHgeO 466 7.03
21 15.144| Triamcinolone acetonide CosH31FOg 434 3.41
22 15.837| Oleanl12-en-3-one CsoH1g0 424 4.70
23 15.933| Oleanl2-en-3-one CsoH450 424 4.19
24 16.279| 9,19Cyclo-9 Hanostane3 b ,-diob CsH5:05 444 7.93
25 16.532| Ergosta7,22-dien3-0 | acetate (3b,] CyHiO, 440 4.92
26 16.838| 21-Methyl-17-isocholestane 1@-[formylthio]ethyl]- C30H5,0S 460 13.51
27 17.081| D:B-FriedoB":A'-neogammaces-en3-ol, ( 3 b)) CsoH500 426 8.19
(i.e Simiarenol)
28 17.284 | Isocitronellol CyoH200 156 1.43
29 17.689| 9,19CyclolanostarB-ol, 24methylene, ¢ 3 b)) Cs:Hs,0 440 10.66
30 19.967| UTocopherol CyoH50:0, 430 1.39
31 20.651| Cyclopentane, 1,Hexadecylidenebis CaeHso 362 0.90

Source: Own findings.

These represented 47.09% of the compoundsompounds consists of a stanol ester,
present in thelipophilic fraction. These unsaturated fatty acid, a triterpene and a
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saturated fatty acid. Stanol esters are @&n3-01 , - (i.8 b Simiarenol) (8.19%).
heterogenougroup of phytosterol esters with Results therefore indicated the presence of
a saturated ring structure which are known taboth tetracyclic and pentacyclic tnpenoids
reduce the low density lipoprotein cholesterolof dammarane, oleanane, cyclolartane and
when ingested [9]. #Hlexadecanoic acid has friedoursane type which constitutes about
been reported to have activities like being36.08% of the compounds present in
antioxidant [12] which is about 68% dichloromethane/methanol extract of.

artioxidant activity [8] as well as having
cytotoxic activity [14], antinflammatory,
anti spasmodic and antiviral [15]. 9;19
CyclolanostarB-ol, 24methylene ( 3 b . )

been reported to have antimicrobial activitydonovani

[18]. It has been reported that plant sterand

tunicatum leaves. It has been reported that
simiarenol is present in the root Bhododen
rondayrium and may have in vitro
letshamanicidal activity against leishmania
promastigoes [4]. Some other
compounds identified in this extract which

stanols are of good therapeutic options for théhas been reported to have positive health
management of hypercholesterolemia [23]benefits include phytol (3.7%) and -
while triterpenes have been reported to haveocopherol (ie viamin E 1.39%). Phytol has
cytotoxic activity [24]. The presence of 21 been reported to have activities such as
methyt17-isocholestand 6-[2- antimicrobial, anticancer, antinflammatory,
[formylthio]ethyl] which is a derivativeof  antidiuretic, immunestimulatory and anti
stanols, 9,1%CyclolanostarB-ol, 24 diabetic activities [19]. There are four
methylene( 3b. ) whi ch i s gcopherdltigoforn® ma&melg N b, Nnd-o ,
Hexadecanoic acid a saturated fatty acidocopherols among wti ~ -tocopherol was
found in appreciable quantities thereforefound in dichloromethane/methanol extract. It
suggests the usefulnesshftunicatureaves js known to have the highest vitamin E
in human nutrition. _ _activity amongs the isoforms [6]. -
Other compounds found in appreciableTocopherol has some biological activities
quantities  include 2,4,6;Betraméhyl-1-  gych as being antioxidant, airiflammatory,

octacosanol (7.03%), Oleanl2-en3-0ne  antj microbial, radical cavenging and anti
(8.89%), 9, 1=xyclo-9 Hanostaned K0-diol  spasmodic [19]

(7.93%), D:BFriedoB"A'-neogammacebs-

17

8,783,435

19

I
20.0

10.0
Fig. 1. Gas ChromatographMass Spectrometry Chromatogram @fichloromethanéviethanol Extract of

Pseuderanthemum tunicatueaves.
Source: Own findings.

Table 2 shows results on compounds presententified include 2, 5 furandone, 3methyl
in the methanokxtract of Pseuderanthemum which had relative abundance of 14.01% and
tunicatum leaves.The major compounds eluted as peak 4;-Bydroxymethly furfural
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had a relative abundance of 13.27% andeaction during heat treatment of foods
eluted as peak 1511 hexadecanoic acid (i.e. cortaining reducing sugars and amino acids in
palmitic acid) had a relative abundance of 11an acid environment [25]. § hydroxyl

87% and eluted as peak 30 and 9 methyl furfural has been reported to increase
octadecenoic U (i . e. enayme i activikes i sigh &sa dupexoxidee | a
abundance of 12.25% and eluted as peak 34. dismutase and glutathione peroxidase as well
These constitute 51.40% of compoundsas potential therapeutic agent for the
present in the hydrophilic fraction oP. treatmrent of Al zhei mer 6s
tunicatumleaves. 2, 5furandione, 3 methyl n-Hexadecanoic acid (i.e palmitic acid); 9
has ben reported to have artancer activity Octadecenoic acid (i.e oleic acid) and
[15]. 5-hydroxy methyl furfural is a sugar octadecanoic acid (i.e stearic acid) were the
derivative and is a heterocydic aldehydemajor fatty acids present in the methanol

di

widely present in foods. It is produced thoughextract ofP. tunicatunieaves.
the degradation of hexoses via Maillard

Table 2. Bioactie compounds identified in Methanol extraciRsieuderathernum tunicatuleaves

Peak RT Name of Compound Molecular Molecular Relative
No (mins) Formula weight abundance
(%)
1 3.382 | 1,3Dioxan5-0l,4,4,5 trimethyl C;H1.05 146 0.09
2 3.625 | 3-methoxy3-methyl-tetrahydrepyran2-one C;H1,0;3 144 0.20
3 4.314 | 2-Furancarboxaldehyde;rbethyl CsHgO, 110 0.16
4 4.932 | 2,5Furandione, dnethyt CsH403 112 14.01
5 5.062 | 1H-Azonine, octahydrd-nitroso CgH1N,O 156 0.92
6 5.638 | Butanedoic acid, monomethyl ester CsHgO, 132 0.45
7 5.806 | 2-Furancarboxylic acid, methyl ester CsHgO3 126 1.12
8 6.051 | 4H-Pyran4-one, 2,3dihydro-3,5-dihydroxy-6-methyt CgHsO,4 144 1.62
9 6.139 | 2(3H)}Furanone,fethyenyldihydre5-methyl. CH100, 126 1.14
10 6.274 | 2,5Furandione, dihydr@-methylene CsH,03 112 0.87
11 6.593 | Heptanoic acid, Biydroxymethyl ester. CgH10 160 0.17
12 6.783 | Levoglucosenone CgHeO3 126 0.40
13 7.057 | Butanedioic acid, methylened-methyl ester CgHsO, 144 1.56
14 7205 | 1 U, 2 Jldyclohdxbnetetrslb CeH1,0, 148 0.64
15 8.096 | 5-Hydroxymethyl furfural CeHeOs 126 13.27
16 9.900 | 1,3Dioxolane, 4,5diethenyi2,2-dimethyl CoH140, 154 9.01
17 10.056 | 2-Furanmethol CsHgO, 98 0.66
18 10.802 | Citric acid, trimethyl ester CoH 1,0 234 5.11
19 10.904 | b-D-Glucopyramsel,6-anhydro CeH1005 162 2.28
20 11.212 | Octanedioic CgH140, 174 0.46
21 11.607 | 2-Hydroxypropanel,2,3tricarboxylic acid, dimethyl ester | CgH;,0; 220 4.71
22 11.685 | Undecanoic acid C11H25,0, 186 2.43
23 12.005 | Nonanedioic acid CoH160., 188 0.90
24 12.307 | n-Tetradecanoic acid Ci4H,50, 228 1.97
25 12.956 | 9-undecencR,10-dimethyl Cy3H,60 198 1.27
26 13.035 | 9-undecencP,10-dimethyl C13H,60 198 0.47
27 13.000 | Pentadecanoic acid C15H300, 242 0.43
28 13.383 | Hexadecanoic acid, methyl ester Ci7H3.0, 270 0.36
29 13.578 | cis9-Hexadecenoic acid C16H300, 254 2.24
30 13.723 | n-Hexadecanoic acid C16H3,0, 256 11.87
31 14.107 | Eicosanoic acid CooH400> 312 0.37
32 14.304 | Eicosanoic acid CooH400> 312 0.75
33 14.488 | 6-Octadecenoic acid, methyl ester (Z) CigH360, 296 0.80
34 14.823 | 9-Octadecenoic, (E) CigH3.0, 282 12.25
35 14.932 | n-Octadecanoic acid CigH360, 284 7.22
36 18.469 | Hexadecanoic acid, {Bromoprop2-ynyl) ester C1gH33BrO, 372 0.46
37 18.658 | 3 {Trimethylsiloxy)cholesB-ene C30Hs40Si 458 0.40

Source: Own findings

They have been reported to have antioxidanhexadecanoic acid to have 68% antioxidant
-n activity while 3Octadecenoic acid has only

activities.

However, [8]

reported
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moderate etivity and nOctadecanoic acid methanol extracted more of sterols, stanols
had poor antioxidant activity. Mostly and triterpenoids while methanol extracted
identified compounds were ketones, dibasiomore of flavonoids, aldehydes, nitrogen
acids, fatty acids, fatty acid esters, sterolscompounds , fatty acids and fatty acid esters.
stanols, flavonoids, nitrogen compounds andt was observed that some compounds were
triterpenoids. The polarity of the respectivecommon to both dichloromethane/methanol
solvents played a major role to extract moreand methanol extracts &f. tunicatumleaves
specific compounds. This was confirmed bybut in varied relative abundance. They are
the isolation of phytewompounds on polarity tretradecanoic acid (myristic acid) and n

based extraction [22]. Dichloromethane Hexadecanoic acid (Palmitic acid).
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Fig.‘ 2. Gas Chfomatographlylass SpectrometryChromatogram of Methanol Extract BSeuderanthemum
tunicatumleaves.
Source: Own findings.
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Abstract

The dynamic of crops domestication and use of edible wild plant species is well documented worldwide. The
diversity of plant species used for food, changed during humankind history and lot of researchers pointed out the
danger of species erosiomat may negatively impact food security. The trade of crops is regulated at the
international level and as a secondary effect is the promotion of new breed varieties. Today the scientific community
is talking about neglected species and old varieties ligibke for trade and consequently removed from the today

diet without taking into consideration the fact that their presence in the samecagsgstem for more than 50

years, increases their capacity to adapt to climate change effects. Therefore, fougesabuld be done to +e
assessing our conservation strategies for breeding crops. At the European level it is already recognized the term
fivarieties under conservationo, that all ows members
conditions. The scope of this article is to evaluate the official status of conservation of Triticum ssp. in our country
by taking into account the history of cultivation and breeding programmes. At least 6 edible fossilized wheat species
were found in hunra settlements for more than 6,000 years (i.e.: T. aestivum, T. dicoccoides, T. dicoccum, T.
durum, T. monococcum and T. spelta). If einkorn and emmer wheat were common between Neolithic and Middle
Age, today they are almost absent. Only six varietiesefabd wh e a't are today official
under conservationo, a series of more than 50 old var

Key words breeding programme, on farm conservation, PGRFA. Ronigitiaum ssp
varieties under conservation, wild crops relatives.

INTRODUCTION security for the country [7; 8]. Thus, a specific
agroecosystem may act today like a living
During humankind wild plant species have genebank, by preserving all relevant genes of
been domesticated for more than 10,000 yeaithe species for supporting their continuous
ago and the process continues today [16]. Thadaptation to environmental factors [13; 25].
authors also recorded a historical dynami By accessing the dersity of PGRFA in het
plant species domestication, such as thspots of agrébiodiversity may give relevant
entering and loses of plant genetic resourceclues for breeding strategies on one hand and
for food and agriculture or PGRFA. Different applied agricultural management on the other
archaeological studies revealed the presenchand [19]. Romania developed the research
of fossilised crop seeds tHadve been used in infrastructure for crops breeding in between
the archaic human settlents, all over the the World Wars for all three historical
world [11; 13; 23; 26], including the present provinces (Transylvania, Moldova and
territory of Romania [9]. Such evidences Walachia) and cereals were among the main
become more relevant when considering nevresearch subjects. A continuous development
strategic directives for agriculture in cereal breeding was achieved in Romania
development that is today under myriad oistarting with 1927. After the Second World
pressure factors [18]. Moreayeby taking War, cereal breding recognized another step
into account the history of ecosystemstowards its development [6]. After 1989
regarding crops cultivation and currentbreeding cereals suffered some losses,
pressures associated to climate changes (i.especially in terms of capacity building by
short heavy rains, loAagerm drying weakening the national system for ensuring
conditions, diseases and pests breakouts) it the longterm development of cereal breeding
relevant to take into consideratiofood programmes. Attgion today is oriented
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t owar ds Avarieties uconservationbo t oeeddng dtsh at h
are officially regulated for European Union programmes and for ensuring food security of
countries such as the following: Directive the country.

2008/62/EC (providing for certain derogations

for acceptance of agricultural landraces andMATERIALS AND METHODS

varietieswhich are naturally adapted to the

local and regional conditions and threatenedlhis article is based on a SWOT analysis of
by genetic erosion and for marketing of seedmonographic papers or books and the official
and seed potatoes of those landraces arfeptalogues of Romanian plant varieties and
varieties), Directive 2009/145/EC (providing hybrids, published between 19%hd 2017,
for certain derogations, for acceptance offegarding the long history cultivation of six
vegetable landraces and varieties which havévheat species such asriticum aestivumL.
been traditionally grown in particular (bread wheat)T. dicoccoideg K°r n. ex As
localities and regions and are threatened by Graebn.) Aarons, T. dicoccumSc h ¢ b |
genetic erosion and of vegetable varieties witHemmer wheat), T. durum Desf,, T.

no intrinsic value for commercial crop MonococcumL. (einkorn) andT. spela L.
production but developed for growing under (spelt) [21] Surveying UPOV database [20]
particular conditions and for marketing of and Gene Bank of Suceava [1] completed the
seed of those landraces and varieties) angurrent study.

Directive 2010/60/EU (providing for certain

derogations for marketing of fodder plant seedRESULTS AND DISCUSSIONS

mixtures intended for use in the preservation

of the natural environment). Uedthis term, The six species, belonging iticum genus

it is regulatedon-farm conservation of old (i.e. T aestivumT. dicoccoidesT. dicoccum
crop varieties and landraces. This legalT- durumT. monococcurandT. spelta), have
framework was developed as a direct result opeen cultivated for a long time on the current
crops erosion recording. Certain authorsterritory of Romania and all of them may
underlined the value of traditional crops for become valuable genetic resources for the
species genetic divergiand furthermore for future wheat breeding programme aside other
their contribution to increasing biodiversity. 45 wild wheat relativesT. amyleumSer., T.
Moreover, they recognized some 30 years agérmeniacum(Stolet.) Neski & Nevski, T.
the need to devel oparashpoehaielrapenseSehieh, T. bikorumg n d
capacity to manage in a dynamic manner thdrign., T. campestré&Nyman, T. caninumL.,
conservation of crops [25]. Such geneticT. cereale Asch, T. compactumHost, T.
resources will be ssential for improving CcristatumSchreb.,T. cylindricumCes., Pass.
crops in a genomic era by ensuring the rapic& Gibelli, T. dicocconSchrank,T. elongatum
access to the genome of a certain SpecieHOSt,T. farrumBayle-Bar., T. fragileLink, T.
associated to a country [17]. Thus, today inglaucum Desf, T. hordeiforme Host, T.

the European Union it is possible to promotehybernum L., T. imbricatum M.Bieb., T.
both old crops as well as new breeds based ditermedium Host, T. junceum L., T.

the implenentation of Multilateral System laevissimum Habl.vel Hall. ex Steud.,T.
under the Plant Treaty (i.elnternational latronum Godr., T. maritimumL., T. ovatum
Treaty on Plant Genetic Resources for FoodRaspail, T. panarmitanum Bertol., T.
and Agriculture) as well as on official pectinatumM.Bieb., T. pinnatumMoench,T.
catalogues for plant varieties and hybrids.polonicumL., T. prostratunL.f., T. repend..,
Romania started to publish such varieties aftef . rigidum Schrad., T. sativum Lam., T.
2011 ad by today there are listed six varietiessativum var. compactuntack., T. secale
for Triticum ssp. The scope of this article is to Link, T. sepiumLam., T. siculumRoem. &
survey scientific and technical literature in Schult., T. silvestre Asch. & Graeb., T.
order to evaluate the current relevance ofubulatumBanks & Sol., T. trichophorum
wheat varieties r ec digknT. ugigumls, d. tungidum lg gubsp-e r
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pyramidale( Per ci val ) VaT.d @at allflocatitiesSwete aésaibed in the same
vaillantianumWaulfen & Schreb.,T. vilosum manner, and that may bdue to different

(L.) M.Bieb. andT. vulgareVill.) [5]. persons in charge for recoding data from the
Neolithic cultivation of wheat spes field. Many localities from Transylvania were

Archaeological evidences regarding wheatofficially recorded for the cultivation of bread
cultivation in the today territory of the wheat, excepting those located in mountains.
country, wer e p r o v-e dinstehd) wmost tlobadities Sweeer ¢ulévatiog
Cri H, Vinl|l a andll;R3 ora rautuenn whedwhich avasisame sime replaced
about 6,000 years B.C. that changed the wildn certain hillymountain areas with spring
Neolithic landscape inside the Catlman wheat or other cereals due to harsh conditions
Arche [5]. Based on a series of archaeologica(i.e. long winter season). Also, almost half of
excavations it was proved the cultivation oflocalities were using both bread wheat
four primitive wheat species such a$. varieties, and the production recorded for
monococcum(einkorn), T. spelta (spelt), T.  autumn wheat being almost all the time higher
dicoccum (emmer wheat) andl. aestivum compared to the spring wheat. In certain
(bread wheat) based on fossils lggs in  cases, the officials are mentioning the
archaic human settlements [8]. As examplesultivation of einkorn, especially for hilly

in Miercurea Sibiului, Sibiu county, the mount ai n areas (i . e.
presence of einkorn and emmer wheat wagillages from Sibiu county). However, in the
proved and furthermore in the western part oimourtain villages, not appropriate for good
the country (i.e. Banat region) bread wheatwheat production, the fiscal office is using the
fossils were recorded. The firsivo species common term of grains (this includes all
continue to be frequently identified after above mentioned cereals and more). This
3,000 years down t h discaCanriBiiptiennis amang the first tgpa ofi o n
(i.,e. 80% by emmer and 20% by einkorn official communication method that sugped
based on statistical estimations conducted byhe cultivation of productive species and in
Ciutt i n 20009 [ 8] ). thiBamasebrdadwheat. t hi s aut hor ,
gradually the bread wheat is @ing more The cultivation of wheat species between the
the archaic landscapes in the inner Carpathiaworld Wars.

arch andT. dicoccoides spelt andT. sativum Continuing this analysis, the presence of all
var. compactunHack. were also recorded in wheat species, mentioned before were also
human settlements. As a concluding remark itecorded before the second World MW#;

can be considered that at least 5 differentl2].

species of Triticum (i.e. exception isT. The cultivation of wheat species after the
durum that was introduced later) have a longSecond Wold War.

and continuous history of cultivation in this The history of wheat breeding in Romania
territory which makes them relevant for their after 1970 were published by agronomists [8;
future conservation and use in nationall4, 24] and the famous silvic engineer
breeding programmes for ensuring foodAlexandru Beldie [5]. 158 wheat varieties are

security of the contry. recorded undeUPOV for Romania starting
The cultivation of wheat species duringwith 1981, proving a high interest for wheat
middleage. breeding [20]. A summary of officially

During the middleage continues the recorded varieties will be described below

cultivation of different species ofriticum  based on the type of wheat varieties.

especially the winter and spring wheat, aga)The status of cultivation of Triticum

primitive cultivars. The politics of 8  aestivumL.

century in Transylvania werdsa interested The grop of T. aestivum L. var.

in recording the wheat leaf rust, relevant forer yt hr osper mum ( K°rn.)

the economy of villages [14]. Fiscal Under this wheat botanical group have been

conscription of Transylvania is an economiccreated and placed on the Romanian market at

recording book of all settlements. However,least 32 old varieties such as (in alphabetical
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order): O0ABRGOUYTr &'Btain ad@r (Uii .aed. [ S8 ] a

specific seletion of hybrids resulted from The group of T. aestivum L. var. ferrugineum
60Kanreddbé x O0C. 6.6 andojd, (AefQvealicad 11706

wheat variety described in 1921, and possibléfhis group was cultivated mainly in

extinct), 06CIl uj 116 Transyleania ané sMoltiovva, knbwn cundert i n u c
selection of a | oc aldifferemtptud mpdrnyomi)es .0 CRej e 6& 1010
60Cri mMmPaabdbad (i .emaketl Fcedosen 1t6lhe a cul tivar f

in 1967 as a variety based on the[23].

hybridizati on bet we eThe g@upuwt T. raesthani L. véardlutessensd
6Skorospel ska 36), 0 RAlefo) wdlicei or 6 (1 . e. pl aced
the market in 1966 as a variety based on th&his group was cultivated during 1970 as the
hybridizati on bet we efallowidgBLO vamiaties liht alphabétibéal orden: d
0Skorospel ska 306)nthed BaAwOC roirta® ((ii 1968.fronpRuspicasd ea |
market in 1966 as a variety based on the variety based on the hybridization between
hybridizati on bet weehhLut©O©dwvens 2341146 hanldd 76 ar
6Bezostaia 406) , 0goloBerz o Romaai 4 wheat 6, mpo
6Harrachoé (i . e. i mp o rl96@ dnd fcreatedn byAtlesformer Krasnodar 1 9 5 8
as a hybridization based on the white wheat oAgricultural Research Institute, currently the

0Ti sab X 6 Car man eReNMafiohal GranM@nterdPo P.alakyar{enko),
placed on the market in 1966 as a varietyp Car ac al 277060 (i . e. pl ac
based on the hybridi 2969 ascarvaribtye haseé ennthe dhyudizatione Ht i
16 and O0Skorospel skdbeB@gen 66Bez 03s0tlad a( il.6e. ar

imported from Bulgaria in 1954 based on ab Kaukazdé (i . e. i mported |
compl ex hybridizati oas a bvariety dased ordo bhe .hybridization
06Noebo, ONT . 201006 ieantdetdtwe @l 116§ L, u BodPdocnecha 6 1@ 7 6
imported in 1957 based on a complex6é Bezostaia 106), OLovrin 1
hybridizati on bet we e markeKiml@69a$ cevariety inddd ongamiplexl o 6
and 6Tenmar ko) , 0 Skhoy lorsipcil z&tai o 8 6 bet ween

imported in 1960 from Russia has in itsé Tri umphd®é and O0Bezostaia
hi story t he hybri di s(ieetplacedon theentanket ia 1969 askaavarietye d
Ful caster 2662866 a nbased@rKtheehybiidz 8t3i69g n béeTiwseaed, O
OTrphan (i . e. i mportedoéoiand9dbFi dodrreolm oA 6 ML gu
with a complex hybridisation history basedthe market in 1970 as a variety based on the

on: 6Bl ackhull 6, OKdhiybeda@di zaantdi o Fbevt weed) 0 Me
6Turda 1956 (i . e. pl d@é&d 6onad ha marnkteetr i whéaafw
as a variety based on the hybridization6 Sel ki r k 6 [ 23] . |t i s a
bet ween 61 CA 44006 amdpulab Bhovtspalbk d5]3bd) .

0 D e lwasalitained in 1997 from a complex The group of T. aestivum L. var. milturum
hybridization bet weenAleb)Nelicadul ea 2906, 6Lovrin
3206 and OFI amur a 80 06 .Vari&tiesnbelonging souhiistgreup bra moeverp e e n
published by the National Agricultural often cultivated in Romania. However,
Research and Development Institute (NARDI)6 Li bel ul |l aé was i mported
Fundulea in 2010. Relevant wheat varietiesa variety based on the complex hybridization

such a s oDaci ab, 0 Ex c e lbaweonr 66 T e lea vwdr, i-5b8Hi aahndda r |
OFundul ea 290 where 6SamsiPdst ed e@s[ 2B8H e at

height standard varieties [24]. Due to drynessT. aestivum as varieties under conservation

of the climate after 1980 the breeding strategyor 2017

was oriented to serawarf varieties creation By analysing the Official catalogue for 2017

(i . e. OFl amur ad85b®r o @ik adiglies| & Friticdnd ssp rhave been

foll owed by ot her s officiallycrecbghized forr tiseir imporfancd asa | 0
6Boemad, O0Del abrado6, congeivaét on 6 v a roiGd toiseasd. T.@amBet i
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aestivumL. var. erythrospermunmand it was after 1960. Today it is used as a demonstrative
obtained after a complex hybridization basedield crop in the research stations together
on var i-2433886 ailrall 66,F lvighi M. gpolonicum and present in th
placed on the market in 2004 [15]. Since 2009rasslands [5].

it is recorded as a conservation varieThis  Wheat species into national ex situ collections

variety is devel oped The®Genébank Buceaa coaerswW53 reritries for w h
[15] and appropriate for bread productionT aestivum27 of T monococcunand 4 of T
[ 10]. O6El i anad i s an durghlenr [lla uHowewen thenee are noar i €

that belongs tahe same group of varieties, denominations regarding potential variety
recommended for the southern part ofsimilarities.

Moldavia [2] (i.e. dry weathe conditions) Ex situcollections exists in several research
aside 6é6Gaspar omod, 0 P ktations e(inei AAgricutiuRlo Reskanck ahdV 6

and o6nimnic 30606. Development Institute Fundulea, Agricultural
(b)The status of cultivation of Triticum  Research and Development Station Turda,
diccocoides ( K° r n . e X A s ¢ h Agricuftural G Reseailcm .ajhd Development

Aarons The presence of this species isStation Suceava, Agricultural Research and
recorded from Neolithic up to last century andDevelopment Station Simnic, Agricultural
appears to dappear after 1960 [5]. There is Research and Development Station Podu
no varieties or local populations officially | | oai e and Banatul ui Un i
registered as variety under conservation but there is not direct connectivity to the
(c)The status of cultivation of Tritcum  portal of Multilateral System for fully
dicoccumS ¢ h ¢Dofferent local populations ensuring the access to genetic resources.
were recorded to be cultivated in all our
country afer the 58' but disappeared after CONCLUSIONS
1960 [5]. There is no varieties or local
populations officially registered as variety Varieties under conservation are meant to
under conservation. maintain theiron-farm cultivation based on
(d)The status of cultivation of Triticum  legal requirements. Their onfarm
durum Desf This species was not extensively maintenance will contribute to traditional
cultivated currently and bed on the UPOV knowledge development (i.e. regarding seeds
data base there are officially registered 8selection, cultivation, storage and use).
varieties starting wRanfania@ Raerydrich éduntrynn tdrrfs9oé [ 2
Varieties of this species are cultivated mainlyagrebiodiversity habitats and therefore the
in the South and East part of the country. It ismumber of varieties under conservation should
not present into the collections of Gene Bankfit this diversity.
of Sucaava [1] and either as varieties underin this article over 50 varieties are described
conservation. as relevant for our country history in
(e)The status of cultivation of Triticum  cultivating Triticum s®. Theoretically, all of
monococcum L. The distribution of this them may represent a livirgeneticlibrary
species before 1950 was mainly recorded irthat incorporates important heredity features
Transylvania being cultivated in small plots in for future breeding programmes. Some of the
hilly-mountain areas of the follong mentioned varieties are extinct or may
counti es: Ma WNamdhua'H, bonre @dtinct'(tag. Cenad varieties) [4]. For
St aj, Bi hor , Cl uj , Athepsat yas ploved that theyrara kep varietieS i b i
being highly resistant against wheat leaf rusfor wheat breeding programme for their
and powdery mildew. [6]. There is no resistance towards diseases or pests, or
varieties or local populations registered asproductivity or nutritional values. Only six
variety under conservation. officially =~ recognized  varieties  under
(HThe status of cultivation of Tritcum  conservation will not support the maintenance
spelta L. Different local populations were onfarm of wheat species germplasm.
cultivated up 1950 and officially disappearedMoreover, by preserving these varieties they
65
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should be available for being accessed intothé 1 2] bami an, M., 2014, Tendin$
Multilateral System too. The national wheat®f éritoare 1la Clisura Duntrii
breeding programme needs for the future tq"9/S- Banatica24(2): 509518.

. . . . q13]Gunda, B., 1983, Cultural ecology of old cultivated
take into consideratiomx situand onfarm  pjants in the Carpathian aregthnologia Europaed.3

collections as well as crops wild relatives. (2): 145 179.
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Abstract

The study analyzed cassava farmersé adoption and wuti
Nigeria. Purposive and multage random sampling techniques were used to select one hundred and twenty (120)
cassava farmers. Data were collected through a structured questionnaire and analyzed with descriptive statistics
such as: frequency counts, mean scores and percentages. The result revealed that 60% of the respondents were
males, with mean ages of 51.2 ye&%% acquired secondary education, mean farming experience of 26.7 years,
mean annual farm income 8278, 275.00 and extension contgt 2.2) times in a month. Result reveals that
farmers adopted cassava agronomic practices as; improvedawassuttings X=4.7), ridge/mound making
technologies practices{€ 4.6), site selection /land clearing and weeding interval technologes4(3), pest and

disease control¥=4.2) and planting dates and time harvest X=3.9) with a grand mean adoption score of 4.3.

The farmers also adopted intercrop technologies as; cassava/maize/$gds3)(and cassava/maize/telferia and
cassava value additiorX€4.2) with a grand meaadoption of 3.4. The levels of utilization of cassava production
technologies on agronomic practices indicate that the respondents utilized site selection/land clearing and
ridge/mound makingX&2.8), improved cassava cuttings, fertilizer apption and weeding technologie¥=Q.7)

and pest and disease control and planting spack®R(4) with grand mean utilization score of 2.6. The farmers

also utilized intercrop technologies as; cassava/maize/egusi technologs9), cassava value addition
technologiesX=2.5) with grand mean utilization score of 2.1. High wage rate, lack of credit, technology attributes,
inadequate land and pest and diseases infestation were serious constraints affesfitignadnd utilization of

cassava production technologies. Increased extension contact, access on improved varieties and subsidy on farm
inputs were advocated for adoption and utilization of cassava production technologies in the study area.

Key words corstraints, adoption, utilization, cassava, technologies

INTRODUCTION set up a number of agricultural related
research institutes to develop innovations
Cassava,Manihot esculenta (crantz)is a appropriate to crops and animal hasdry in
perennial woody shrub with an edible root, different ecological zones in Niger[@].The
which grows in tropical and subtropical areasagricultural sciensits in research stitutes as
of the world. It can tolerate drought and canwell as the universities have been concerned
grow inlow-nutrients soils. In Africa, cassava about demonstraitg that their innovations
provides a basic daily source of dietaryactually work and that their improved crop
energy, it roots are processed into a widevarieties owyields local varieties and their
variety of granules, pastes, flours and amongew methods of farming is far better than the
others; or consumed when freshly boiled [14].traditional methods of farming. Little or no
Cassava often r efcea rormeftbristhave esn made dythe raseanmchers to
produces acceptable yields on poor depletethvestigate how their innovations are
soils where other crops will yield virtually compati bl e wi t h t he f a
nothing; therefore it can be used to takeeconomic environmen{l0] recommends the
advantage of marginal soils [3[he Federal incorporation of social and economic-as
Government of Nigeria, recognizing the needsessmet into evaluations of agricultural
to develop agrictiiral innowations that are innovations and the results of thesassment
appropriate to the Nigerian environment, hasshould be taken into consideration before
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agricultural innovations are recomended to with resistance @ the major diseases give
farmers for acceptancéccording to [5], the sustained yield of about 50% more than the
factors related to determinants of adopt local ones. Today, 60% of the area cropped
and utilization (financial, times and resources)with cassava in Nigeria is planted with
and the complexity, visibility, profitability, improved varieties and Nigeria is the current
divisibility, and the extent the innovation can world leader in cassava production [16].
be adopted in components, compatibility, Despite the effdrby these organizations in
agreeability to the existing culture, utility and the  development of these cassava

group action. Adptability and recommended production technologies in the
appropriateness of a technology determine itstate, it is not certain whether the farmers
adoption. efficiently adopted and utilized these

The level of adoption of new technologiestechnologies let alone its adoption and use.
may be influenced by factors such asThe objectives of thetsdy were to:
effectiveness of the extension agencies, nefi)describe selected SOeeTonomic
value of technology, economic strength andcharacteristics of farmers in the study area.
educational statusof farmers, integrated (ii)ascertain the respondents levels of
package of farm support measure, age o&doption of cassava production technologies
farmers and size of holdings [11]. This callsin the study area.

for improved cassava farming technologies(ii)ascertain the respondents level of
and other information needed for improvedutilization of assava production technologies
production level. According to [2], the in the study area.

following recommendedcassava production (iv)identify constraints to adoption and
technologies have been developed anditilization of production technologies by
disseminated over the years in Nigeria arefarmers in the study area.

Improved cassava varieties that are low in

HCN levels and resistant to various diseaseSMIATERIALS AND METHODS

Plastic mulch for nursery, Plant population

density of 10,000 plastha, fertilizer The study was carried out in Imo State. The
application NPK 15:15:15, intercrop cassavastate lies within latitudest 0 456 N and
with component arable crops, maize orl 50 N, and |l ongitude 60 5!
cowpea, and spacing: 0.9 m x 0.9 or 1 m x Joccupies the area between the lower River
m. Others include; planting date: cassava caiiger and the upper and middle Imo River.
be planted alone from April to October but The state is bounded on the North by
July gives best yieldn rain forest zones. Anambra State, while Rivers state lies to the
When planted with maize, it should be domeSouth. It is also bounded tbhe West by River

in early march or April. If intercrop with Niger and Delta state and to East by Abia
cowpea, planting should be done in July orstate. The state is located within the rainforest
August, weed control (early weeding at leastbelt of Nigeria, and the temperature ranges
twice 30 days after planting), herbicidesbetween 20C and 30 C. Agriculture is the
application (Flum®ron or Diuron at 2.0 major occupation of the people. The major
mg/ha (preemergence) and use of pesticidesfood produced idudes cassava, yam,
(Aldrin, Carbuforan or Nuvacron). cocoyam, maize, and melon. Imo state is
The International Institute for Tropical made up of 27 Local Government Areas
Agriculture (IITA) and National Root Crop (LGAs) and three Agricultural zones of
Research Institute Umudike has also played ®©kigwe, Owerri and Orlu [7]. The population
leading role in the developent of improved for this study comprised all the cassava
cassava varieties which are disease and pefrmers in the three agriculturabnes of the
resistant, low in cyanide content, droughtstate. Purposive and multistage random
resistant, early maturing, and high yielding.sampling techniques were adopted in the
The improved varieties have been introducedstudy. Purposive sampling was used to select
t hroughout Afri caodos Agredtsra Dexelopment Rragramwha comtaett i e s
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farmers who were involved in cassavastudy area were rated on gdint Likert type
cultivation were chosen for the studyirst, s cal e AHI gh constrai
the three agricultural zones that make uplImec onstr ai nt 0 =3: ALow

state namely; Owerri, Orlu and Okigwe werec onst r ai nt 0 =1: The mea

selected for the study. Two blocks each wereadding 4+3+2+1=10 and divily by 4 to give
randomly selected from the three agricultural2.5The mean of the response values which is
zones to give a total of 6 blocks (Oweiri 2.5 was used as the cutoff point. Thus
Owerri North and OwerrSouth blocks: Orlu constraints with mean score of 2.5 and above
i Orlu and Nkwerre blocks and Okigwie were considered serious while those with
Obowo and Isiukwuato blocks). Also, 2 mean score below 2.5 are not serious
circles each were randomly selected from theconstraints.

selected blocks which gave a total of 12

circles. Finally, ten cassava farmers each WergESULTS AND DISCUSSIONS
randomly selected from el of the selected lected Soci ic ch teristi ¢
circles to give a sample size of 120 cassav%e ected socreconomic Lharacteristics o

> . armers

farmers. Descriptive statistics such as : , .

frequency counts, percentages and mean-ls-he socieeconomic .characterlstlcs of
' respondents are shown in Table 1. The result

were used to analyze objective h ! and III’showed that most (60%) of the respondents
while the hypothesis was tested with- Zest f I his inf h tarmi
analysis. were females. This infers that cassava farming

dominated by females in tistudy area and is

I\_/Ieasuremert of varlab_les . in tandem with the findings [1]. The result
() The levels of adoption cassava production_ . 0
. Indicates that 30.17% of the farmers fell

technology among famers in the study area .. - :
; : . - within the age bracket of 50 60 years with

were achieved using adoption scale analysis.

A 5-point type Likert scale of. Aware = 1. mean ages .of 51.2 years. The |mpI|cat|pn of
s ) s . _ ' this result is that older farmers dominate
Interest = 2; Evaluation = 3; Trial = 4

_ : .’ cassava productionni Imo state and this
Accept= 5 was used. Faems with adoption .
makes them not to be receptive to new
score of 3.0 and above were regarded as

. i nnovations especially in cassava production
having reached mean adoption score o

technolo and below at anv level of echnologies. This result is in agreement with
gy y Asadu [4] that cassava farming is dominated

adopt!on. by older farmers in Enugu state, Nigeria. The
Decision Rule : :

- _ mean farming eperience for the farmers was
1.0 7 149 = Awareness stage of the : .
technology 26.7 years. Farming experience has shown to

enhance participation and adoption of
improved farming practices by farmers
thereby assuring farmers decision on
technology utilization [13]. The result shows
that 35% of the respondis acquired

secondary education. [15] noted that
education will enhance the adoption of
modern farm technologies thereby increase in
production. The result reveals that farmers
ad 2.2 contacts with extension in a month.
he mean annual farm income of the
respondents wa#278,275.00. The income

levels of the farmers depend largely on the
enterprise combination and farm size.

1.507 1.99 = Interest stage of the technology.
20 7 2.49 = Evaluation stage of the
technology.

2.5071 2.99 = Trial stage of the technology.

3.0 and above = Adoption of the technology.
(iThe levels of utilization of cassava
intercrop technologies was captured using a 3
point Likert type rating scale amely;
always=3, occasionally = 2 and never = 1.
The bench mark was obtained thus; 3+2+1 =
divided by 3 to give 2.0

The following decision rule was obtained

1.00 1.50 (low)

1.51 1.99 (moderate)

2.0 and above (high)

(i) Constraints to adoption nd use of
production technologies by farmers in the

production through adoption and utilization of
agricultural innovations.
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Table 1. Distribution oRespondents according to
Sociceconomic Characteristics

harvest (3.9) with a mean adoption score of
3.4 indicating high adoption of the

Variables Frequency Percentage .
Gender technplog_y. For cassava intercrop
L/lalel 4712 gg combination technologies, the farmers
Aoe o) adopted Cassava/maieglsi (X=4.3) and
207 30 6 5.00 cassava/maiziglferia and cassava value
317 40 15 12.50 ‘s 2 .
750 5 667 addition ¥=4.2) respectively. Furthermore,
511 60 47 30.17 the respondents assert that cassava/maize
61i 70 20 16.66 : BV
Vioan 510 single altgrnate row XE2.9) and
Education (years) cassava/maize/sweet potato¥s Z.8) were at
No formal Educatior 10 8.33 H ; ;
Primary Education 5 3417 the trial _stages of adoption  while,
Secondary Educatior 41 35.00 cassava/maize double alternate ro¥eZ%.1)
szn“/gEduca“O” 21 22.50 were at the evaluation stages of adoptitime
Experience (years) mean adoption scores for technology
1-10 18 15.00 components/intercrop was 3.4 indicating high
11-20 25 20.83 . . . .
51-30 53 167 adop.tlon. Adoption of |mprov_ed producr@o
31-40 27 22.50 practices by farmers leads to improved yields
Mean 26.67 : e
Earn Sz of crops. Studies have shown positive
(hectared correlation between adoption of extension
T = o recommendations by farmers and crop vyields
2.1i 3.0 8 6.66 which translate into increased income and
Mean 26 improved quality of life of farmers [3].
Annual Farm
Income N) L . .
500001 150 000 11 919 Table 2. Dlstr|but|on'of Respondents according to t.hEII’
151,000 250, 000 13 19.83 Levels o_f Adoption of Cassava Production
351, 00Gi 450, 000 78 65.00 Technologies
251,000 350,000 11 9.97 Cassava Production Mean Adoption Score
451, 00Gi 550, 000 7 5.83 Technologies
Mean 278, 27583 Agronomic Practices
Extension Contact Site selection/ land clearing 4.4
(numbers) Ridge/mound making 4.6
17 2 55 45.83 Use of impoved cassava 4.7
3i 4 29 25.84 cutting
No Contact 34 28.33 Planting date and spacing (1
Mean 22 x 1m at angle 45 3.9
SourceField Survey, 2015 Fertilizer application 4.4
— ; ; ; : Pest and disease control 4.2
IUSD = 175 Nigeria Naira (NGN) @ time of the Weeding interval 73
Research Grand Mean 4.3
Intercrop combination
Levels of Adoption of Cassava Production —|-Z2ssavamaizegus 4.3
. assava/maizelferia 4.2
Technologies Casava/maize/sweet potato 2.8
Result in Table2 shows levels of adoption of S;\lssa"a/ma'mng'e alternate 2.9
agronomic  practices and technology[cassava/ mai ze 51
components/intercrop of cassava productionrow _
. . Cassava value addition 4.2
technologies in the study area. The resull «chnologies
indicates that the respondents adoptedGrandMean 3.4

improved cassava cuttings and ridge/mouncdpource: Field Survey, 2015

making technologies praces with mean
scores of 4.7 and 4.6 respectively. Also, sit
selection and fertilizer applicationX£4.4),

site selection/land clearing and weeding

interval technologiesXe 4.3) and pest and
disease controlXE4.2) wae adopted by the

farmers as against planting dates and time o

70

e|_evels of Utilization of Cassava Production

Technologies

The dstribution of respondents according to
levels of utilization of cassava production
technologies is shown in Table 3. The
lf|tilization of cassava production technologies
Is grouped into agronomic practices and
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technology components/intercrop. The resultproducts possess when processed.
indicate  that farmers utilized site Constraints to Adoption and Use of
selection/land clearing and ridge/moundCassava Production Technologies
making with mean scores of 2.8 respectively.Result in Table 4 shows the mean scores of
Again, the respondents utilized improvedconstraints to adoption and utilization of
cassava cuttings, fertilizer application andcassava production technologies in the study
weeding technologies respectively with meanarea. Result reveals that high wage rate
score 27. Furthermore, the farmers utilized (X=3.8) and X= 3.7 for adoption and
pest and disease control and planting spacingtilization of cassava production technologies
with mean ratings of 2.4. The grand meanwere serious constraints. However, lack of
utilization score for agronomic practices wascredit (X= 3.8 and X= 3.5) constrained
2.6, indicating that the technologies wereutilization and adoption of cassava production
highly utilized. technologies respectively, inadequate dlan
(X=3.7 andX=3.3), technology attributeX€

Table 3. Distribution ofRespondents according to 3.6 andX= 3 5) and poor extension contact

levels of Utilization of Cassava Production

Technologies (X=3.3 anoD_izZ.?),_madequate landX€ 3.3),
Cassava Production Technologies| Mean Utilization Score pest and disease¥< 3.2) were also serious
Agronomic practices __ constraints to adoption and utilization of
Site selection/ land clearing 2.8 . . .

Ridge/mound making 58 cassava p_rodu_ctlon technologies |n_the study
Use of improved cassava cutting 27 area. [8] in his study of communityased
e amale a o spacing (tmxd a4 farmers involved in Abia and Cross River
Fertilizer application 27 States identified these serious constraints as
Pest and disease control 24 affecting arablerop production.
Weeding interval 2.7
ggﬁ do';whea;:]’w 22 Table4. Distribution of Respondents according to
Technology ' Constraints to Adoption and Utilization of Cassava
Components/Intercrop Production Technologies among Farmers in the Study
Cassava/maizefusi 2.6 Area
Cassava/maizeglferia 29 Constraints Mean Adoption Mean Utilization
Cassava/maize/sweet potato 1.7 Inadequate land 3.7* 3.3*
Cassava/maizsingle alternate row 1.8 Lack offarm credit 3.5*% 3.8*
Cassava/maize double alternate rq 1.3 Disease and pest 3.2* 3.2*
Cassava value addition technologi 2.5 infestation
Grand mean 21 Marketing 3.0* 2.6*
Source: Field survey, 2015 problems _
Poor extension 3.3* 2.7
. contact

On technology components/intercrop, farmers awibutes of 365 35

utiized @ssava/maizegusi technologies | technology
. High wages of 3.8* 3.7%

with mean score of 2.9, and cassava value .,

addition technologies XE2.5). The grand | Poorincome from 2.9 24

5 . cassava farmlng
mean ¥= 2.1) shows that the technologies iieracy 58 54
were utilized. The high utilization of these | Gender 2.9 24
. sensitiveness of
technology may be due to thextensively | ine technology

cultivation of cassava as an annual crop inSource: Field Survey 2015
tropical and sultropical regions for its edible *Constraint

starchy tuber roots. According to [6], cassavag kaai f h Its th
is the third largest source of carbohydrates fOTmproper packaging of research resus tus

. ) - eading to misinterpretations, release of vague
meal m__the World._ Its high resilience _and technologically not feasible, economically
adap_tgbllltyto a wide range .Of eCOIOQ'C.aI unviable and culturally incomghle
conditions has susta|_ned Its IC’mdl“:t'ontechnologies in existing farming systems as
through many generations in s&aharan

: . fact [ di duction in th
African. The adoption of these packages ma)éetfdo;zr;n;p[izing cassava production in the

be due to the marketing potentials the
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CONCLUSIONS Ebonyi State, Nigeria. Journal of Applied Food
Research (JAFR) 5(1):3210.

: . ]Nwaobiala, C. U., 2015Determinants of Rice
Rgsult§ show that there was h'gh adoption ,ané?utput among ADP Contact Farmers in Mining and
utilization of cassava production technologi€Syon Mining Locations of Ivo Local Government Area
among farmers in the study area. Hwhge of Ebonyi State, Nigeria. The Nigerian Agricultural
rate, lack of credit, technology attributes, Journal, 46(1&2): 292 313.

inadequate land and pest and disease[é()’(]'\t“"’:or?ig'?' och U”DzeO::-?’i '\ElﬁgC: ;’f A&rzut't“hra(') i on
mfest:_;ltlon Were_ _Ser_lous constraints aﬁeCt_mgCropping Systems in Kaduna State, Nigeria. Scientific
adoption "f‘nd ‘;‘t'l'zat'on of cassava productionpapers Series Management, Economic Engineering in
technologies in the study area. The studyagriculture and Rural Development 17 (3): 22230.

therefore recommendsintensive extension [11]JNwaobiala, C. U., Uchechi, T. N., 2016,
campaign on adoption and utlization of T80 B FERET NS Nigera. dodmal
cassava production .teChnqlogleS’ prov!SI(.)nongricultural Extension, 20(1):1326.

and access and subsidy of improved varietieg sjnwaobiala, C. U., Nzeakor, F. C., 2015,

and inputs, while technologies that are at theconstraints to Adoption fo Recommended Fish

trial stages need to be properly demonstratedechnologies among Homestead Catfish Farmers in

by extension agents todiitate adoption and Ebonyi State, Nigeria.Nigerian Journal of Rural
utilization Extension and Development, 9(1): 671.
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Abstract

Considering the fact that milk is one of the strategic products for the economy of each country, there is a tendency to
provide the population with sufficient quantities through the development of primary milk production. According to
the conducted analysis, out of 1.5 billion liters of milk per year, approximately half, about 50%, is purchased by the
dairy processing industryMilk production and processing in Serbia is mainly focused on products that do not
require a lot of time nor complex or lengthy technological processes of production. Such products have a short shelf
life, but are most often consumed on the market. Faadedairy products are the most important group of
products in the market structure of domestic supply and demand. These products are the most popular commercial
industrial products because they contain probiotic microorganisms that have a beneficialoaffdtte human
digestive system. Since whey is apbyduct of cheese and casein production, it is one of the underutilized by
products of the dairy industry in Serbia. Therefore,
and dairy products intended for the market in the period 2@035 with special emphasis on fermented milk
products. The second part focuses on the utilization of whey, as one of the more effective solutions in the production
of functional fermented whdyased bewages in the food industry, which mainly uses whey concentrate or whey
powder.

Key wordsmilk products, whey, cosfffective production

INTRODUCTION sterilized milk (i.e. drinking milk)

-For the production of fermented products
According to the Ministry of Agdulture, (yogurt, sour cream, sour milk, etc.) and
milk processing takes place in about 200 dairy-For the production of solid dairy products
plants in Serbia. Milk is directly submitted to (cheese, butter and milk powder).
the dairies by milk producers through their Production capacities of the majority of dairy
raw material network or is purchased fromplants are predominantly oriented toward the
raw material companies that have their ownproduction of fermented milk products and
collection facilities. Average capacity the production of solid milk products;
utilization of registered dairy plants is at thewhereas he production of liquid milk
level of about 60%. There are 25 industrialproducts (drinking milk) is significantly lower
facilities in Serbia with over 10 tons of daily [11]. Milk producers are the largest producers
milk purchase, accounting for 85% of of whey, which is formed during the
purchased milk. Then, there are 175 smalproduction processes in an amount that is
milk facilities, with daily purchase of -30 approximately equal to the amount of
tones, accounting for 1%0% of purchased processed milk. \Wey processing would lead
milk. There are numerous midairies that to an increase in its price and would solve the
purchase less than 5 tons per @y From problem of its utilization which would
the standpoint of the range of finishedconsequently have a direct economic benefit
products according to the installed capacitiesfor the producers.
there are searal different kinds of basic Whey contains high amount of lactose,
facilities for raw milk processing. There are proteins of highest biological value, essal
capacities: minerals and immunoactive substances as
-For the production of pasteurized andwell as the Bgroup vitamins. Such
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composition makes it convenient for the RESULTS AND DISCUSSIONS

preparation of fermented and probiotic

beverages where within a single process alProduction of milk and dairy products

the potential of whey as a raw material isFrom the nutritional point of view it can be
exploited Thus, material which is a hazardousconcluded that milk is the most complete and
biological pollutant is removed from the most balanced foodstuff. In Serbia, the most

environment,

and on the other hand ancommon is cow's milk and is mainly used in

inexpensive, completely healthy and naturathe production of dairy products, while

product is obtaineflL3].

sheepos

and

goat 0s

mi | K

Production of fermented whey beveragesmaller quantities and they together account

makes whey become a healthy arabty

for only about 2% of total production. In

product with extended shelf life, which, recent years there has been an increasing
according to numerous studies, has a positivemphas on their advantages, which has
effect on a number of different functions inr e s u |

the human body. On the other hand, the losg o at 6 s

t ed
mi

n I

arger
k both

produ

at home

due to underutilization of whey is transformed Total milk production in Serbia amounts to

into a 100% gain. Expandin range of
fermented milk and whey products

over 1.5 million tonnes, but in the period 2010
in - 2015 a decrease in total milk production was

competitive conditions in the market has aobserved, comparing 2010 as the base year to
strong commercial character and brings highe014 when there was a slight increase of

profits to processol8].

1.98%.

In 2015 there was an increase in

production of up to 2.7%, as can be seen in

MATERIALS AND METHODS

Table 1, which is very little compared to the

. previous year. With regard to the displdye
The first part of the paper presents the stateio| milk production index, milk yield per

and the tendency ahovement of total cow
milk production in Serbia from 2012015.

cow has a reverse trend. There was an
increase beginning with 2010 (reaching its

By calculating the base index, where 2010highest level in 2015 with 3,477 litres), which

represent the basic year, according to Whichnaues an average of 3.1 thousand litres per
statistical data processing leads to results thaly\y in the observed period (Table 1.)
indicate a decline in the total production of (Statistical

cow's mik compared to the basic year untill ggrpig 2012016)[15].

the 2013, but in 2014 and 2015 there is a

slight increaseln the second part of the paperTab | e

work statistical

Yearbook of the Republic of

data obtained from the inthe period 2012015 and base

Statistical Office of the Republic of Serbia
(SORS- SZzS) for 2015, which are related to

milk products from cow's milk obtained in
dairies and intended for the market in the

period from 2013 to 2015 with special

emphasis on fermented dairy products. Also

the production of cheese in which proces

comes to the production of large quantities of

whey, which represents one of the underuse

1. The amount of produce
Total Indexi total Liters of
cowbs - .
Year production production milk
X 2010=100 per cow
in ml
2010 1462 100 2.795
2011 1434 98,08 2.865
2012 1442 98,63 2.920
2013 1451 99.25 3.246
2014 1491 101,98 3.269
2015 1501 102.67 3.477
, Average 1.464 600.61 3,1
our ce: Aut hor 6s cal cul ati ons

auxiliary products of the dairy industry in the provided by Statistical Yearbook of the Repubtit
Republic of Serbia. Therefore, the paperSerbia 2012016 (without data for Kosovo and

presents the possibility of full utilization and Metohija)[15].

use of whey in the production of fermented
functional drinks, whose prodtion is
economically justified for the dairy industry.

If we look at different regions throughout
Serbia there are differences in terms of milk

yield per cow. Thus, Vojvodina has much
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higher milk yield of 3,890 litres per cow, milk production and the existing milk quality.
since great breeds of dairy cows are situated With regard to milk quality, the existing
there, compared to central Serbia where milkegulations are complied with
yield is 2,730 litres per cow. One importantregulations, but they are still not sufficiently
reason for these differences in milk yield isimplemented in practice. Milk quality directly

the breed composition, because Friesianaffects the structure of dairy production as
Holstein breed prevails in Vojvodina with well as the product quality and shelf life, but

52%, whle Simmental cattle and cattle of also the production efficiendy, 2].

Simmental type are dominant in central The paper work presents results According to
Serbia. Another important factor, in addition the Report of SORSSZS Belgrade for 2015

to breed difference, is the quality of animaland data processing for dairy pumts from

feed, especially in mountainous regionscow milk (1,000 t) obtained in dairies for
(central Serbia), which do not meet the needsnarket realization in the period from 2013 to

the EU

of dairy cattle, thus resulting in lower 2015, where one can notice the movement of

production than in lowland areas such asertain products on the annual production
level [7].

Vojvodina[16].
Cowbdbs mil k and mil k

dominant component in milk drranges from

80 to 90%, 87.3% on average. Dry matter inmilk,

Givendtoat there are ea nurhbere of dairy | e n
nutritional value, water and dry matter are theproducts, this paper ilv take into account
basic components of milk. Water is a onlythose market products that are relevant to

the subject of this paper, such as drinking
fermented products and cheese

milk contains proteins, fat, lactose and production.

minerals. Its composition is not constant, bu

varies depending on the species breedlable 2. Total produced amount of drinking milk

lactation period, diet and other fact$t9].

t

(1,000 t) for placement on the market in tperiod

Besides being a foodstumilk is also a raw
material with great potential as it is a basis fo
a large number of products such as sour mill

yogurt, a variety of cheeses, sour crean
butter, fermented milk products and othe

products that are obtained from milk [10].

20132015.
- % in
IYear Dr|n.k|ng total production
milk
(, over 3 years
2013 251.04 34.53
2014 237.27 32.64
2015 238.73 32.83
Total 726.97 100 %

Lately, new enriched dairy products could be

- M- Source Aut hor 6s
found on the market, by which dairy the Statistical Office of the Republic of Serbia,
manufactured products, well known from Belgrade [7].

ancient times, have been developing into a

new generation of dairy products with Taking in account total volume of production
different characteristics and better nutritionalof drinking milk intended for the market, for
the observed years it amounts to 726.97

and health valug[1].

cal cul ati on

a C C (

Some milk products can be prepared undethousand tons. Observed by years, the largest

very simple technical conditions, whereasproduction is in 2013, which in the total

many other products require appropriateproduction for the thregears (2012015) is

technical equipment, usually of high capacity,34.53%. The next two years there is recording
which only industrial dairies own. In order to a _sllght decline in the production of drinking
be sold to the final consumeisjs necessary Mmilk marketed for the market, as can be seen

that milk be prepared following specific from Table 2.

procedures of control, processing andAccording to the data of the Statistical Office

packaging [20].

and there is a large number of dairies_production of fermented milk products
However, their big problem is a small amountintended for the market as of 2013 as shown
of milk on the market, seasonal variations inin Table 4, but with a slight increase in 2015

for the given period (20:3015), as in the
In Serbia, dairy industry is highly developed above table, there was a slight decrease in the
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compared to the previous year. Scientists believe, on the basis of data on

According to the data of the Statestl Office  cheeseproduction projected by 2019, that the

for the given period (20:3015), as in the world whey production will record a

above table, there was a slight decrease in theermanent annual growth of about 2% by the

production of fermented milk products end of 20199, 12].

intended for the market as of 2013 as showmTherefore, the dairy industry is increasingly

in Table 3, but with a slight increase in 2015developing new, fortified milk products which

compared to the previoygar. have proved very succdsl, with different
characteristics and better nutritional and

products (1000 tfor placement on the market in the certainly belong to this group of new

period 20132015.

- o % in products, although whey as a-psoduct has

Year ik Drodusts total production long been disposed of as waste or used as
P over 3 years i
animal feed.

2013 214.22 34.24 S e
5014 500.73 321 The possibility of full utilization and use of
2015 210.59 33.66 whey
Total 625,54 100 % Due to the rapid population growth and

Source: Aut horos cal cul aftygHitierdt O ﬁﬂoﬂ&tioﬁ,oanhhﬁespﬁtét a

the Statistical Office of the Republic of Serbia

Belgrade [15]. ' increased production, the issue of rational

utilization of food, which has already been

Table 4, shows that production of cheesgProduced for human consumption (ex.
intended for the market increased from 2013°heese), is fsed. With regard to the
to 2015, which means that during chee prodl_Jctlon and processing of milk, whey is
production the amount of whey as a-by certainly one of the most common -by

product, that could be used in the productiorpr_OdUCtS’_ which retains the_largest guantity of
of various fermented and other products milk nutrients. Whey contains 93% water on

increased too. average, and over 50% dry matter of milk,
depending on the Ba&c composition of milk

Table 4. Total product i oanddhe technological processes:of wheesedr | k

for placement on the market in the period 2Q035. casein manufacture. The dry matter of whey is
vear Total production otal Eﬁéguction cor_npos_ed essentle_llly of lactose (about 70%),

of cheese over 3 years which is a very important energy source,
2013 28.22 27.54 whey proteins make up approximately 1% and
2014 33,71 32.89 watersolude minerals and vitamins are
%gtlj 14(?2-?458 fgbi;) present in smaller quantities.

Sour ce: Aut hor és <calcul a llni QR COHQ:IW @rr]ddth(:ﬁ Worlg’odaiwhi%dus&r)ﬁt a

the Statistical Office of the Republic of Serbia, treated whey as a waste product obtained
Belgrade[15]. during the cheese making process up until a
_ o - few years ago. Today, however, bearing in
The biggest problem of the dairy industry iSmind that whey is richni lactose, proteins,
that only 1020% of milk is used_ for the (especially lactalbumin and  globulin),
preparation of a product, while whey minerals and vitamins; there is a tendency to
comprises 8®0% of milk entering the yse this product in as cestfective way as
procesg13]. possible, either completely or as individual
The amount of whey obtained during thewhey components. Today, the bkabwn
process of cheese making is nearly eqoal tyhey preparations aracid and sweet whey
the amount of mik required for itS powder, condensed whey, and modified whey
production. That means that during thepowder[19]. One of the most economical and
production of 1 kg of cheese an average of %fficient procedures in improving the structure

kg or 812 | of whey is obtained, depending and viscosity of many life groceries is the use
on the variety of cheese producdd4].  of whey preparations.
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Whey preparations are widelyused as throughout the world.
additives in the food industry, where theyBa k ovi | , D. and Tratni k
contribute to valuable food products provide numerous possibilities of using whey
characterized by improved organolepticand its products in many branches of the food
properties, increased shelf life and higherindustry, by means of pasteurization,
levels of nutrients. Baking industry is the thickening and fermentation. Today, the food
largest consumer of dry whey for humanindustry in particularshows the tendency
consumption. Considering the fact that thetowards the production of lactic acid
vast quantity of skimmed milk powder is usedfermented products such as soft drinks based
in baking and dairy industry, it can be on fruit and vegetables, milk and whbgsed
substituted with dry whey. Whey has similar beverages, which represent a very healthy, so
properties as milk powder, which is preferredc al | ed ffuncti[dal food
for use in the baking industry, and teesire Fermented whepasedbeverages proved to
also strong economic reasons to replace thbe the best option in preparation of products
more expensive skim milk by cheaper whey,with  favorable sensory characteristics.
either by whey powder or condensed wheyFermented whepased beverages hold a
[18]. special place among whey beverages, and
Whey is also widely used in the dairy can be divided into two groups: functional and
industry, especially in the production of ice probiotic. Both groupfiave beneficial effects
cream and similar frozen dairyqatucts. It is on the host organism but in two different
used in the production of processed cheese agays[6].
well, and whey is especially desirable Probiotic drinks are characterized by direct
ingredient in the production of soft and effects of live microorganisms (probiotics),
spreadable processed cheese and similavhile functional drinks are characterized by
products. indirect  effects  through metabolites
It is also suitable for producing various synthesized during fermentation, which are
toppings, gives good xéure and enhances the also called biogenic.
taste of cheese. Whey is also used in otheburing the fermentation of whey its
food products in smaller quantities, such axomponents are broken down into various
mixtures for cakes, sauces, spices and the likdunctional substances, such as lactic acid,
The use of whey is constantly increasing inbut yr i c acid, bioact.i
the confectionery industry and it has also beemalactosidase and exopolysaccharides which
apgied in the meat industry. show a significant effect on the human
Due to the high amount of lactose andorganism17].
biologically valuable proteins wide ranges of Therefore, nowadays, the issue of whey
baby food as well as various types of dietarymostly amounts to finding the types and forms
supplements are made on the basis of wheyf whey products that will be as useful and
Whey is very important for the affordable as possible. Further research in this
pharmaceutical industryas well, due to field and close cooperation with the dairy
lactose which is used in the manufacture ofindustry would offer the possibilitgf greater
tablets and pills, most often as an inert carrieutilization of whey through products that
for the drug substance. would be of interest from the standpoint both
Among numerous possibilities of whey of nutrition and placement.
processing, a very important role belongs tan most industrialized countries in Europe and
alcoholic and noralcoholic beveragesThe the United States whey has already found an
use of whey in beverage production begarnmportant place in the food industry.
back in the 1970s, and a large group of wheyr'here is a wide range of whey products on the
beverages has developed so far. markets of these countries.
Analysis of production of nealcoholic whey Efforts have been made in our country as
beverages, compared to alcoholic beveragesyell, to utilize this important byproduct of
has so far given many favorable resultsdairy industry as much as possible in order to
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reduce the loss of whey nutrients. development in function of Republic of Serbia
strategic goals achievement within the
CONCLUSIONS Danube regiono, Mi ni str

The importance of the dairy sector in Serbia iS¢i€nce and technolagil development of the

reflected in the fact that milk production; Republic of Serbia.

among the all agricultural sectors with the

highest value of primary production of over REFERENCES

_500 miIIion Euros a year, which additionally MAT s i s Kijajil N Vukon
Increéases In processing, thector tha_t cpyers the current s’ituation i,n cattle production, in Serb’ia

over 280 thousand producers and significantlwith Special Review of Milk and Meat Production
contributes to the rural development of Serbia(Edita 11,). Competitivitatea economiei agroalimentare

the sector which, due to the quantity andsi rurale in conditile crizei mondiale [(340-347),

nutritionally ~ significant consumption, is Bucharest, Academia de Studii Economice. .
important for the food safety of the country, IArs 1, S.., Vukovil, P.. Kljz?

) ) perspektive proizvodnje mleka u Srbiji. XXV
the sector Hat is most demanding by the conference of agronomists, veterinarians and
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development.
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Abstract

The paper aims to make an assessment related to the Romanian mountain areas, insisting on the aspects in
connectionwith the population from the rural areas and the evolution of the value chains in these areas. The
research method is rather empiric, based on the recent evolutions related with the population and the food chain
supply from the mountain areas. Most of thata are provided by the recently established Romanian Agency for the
Mountain Area and th#linistry of Agriculture and Rural Development from Romaiiiae discussions are focused

on how this mountain area evolved in the last years, in relation to thdsnef its inhabitants. The paper is
developing the idea of the mountain as a marketing argument. The results indicates that many aspects related with
the mountain areas are not supported by the field studies and the researches in this field are g.necessit

Key words Romania, mountain, rural areas, value chains

INTRODUCTION conditions, threatened by the lack of jobs and
a variable income which already generated
The sustainable and growthientated internal and abroad exodus of the young
development of the Romanian mountain areageneration. Roamnia is the fourth largest
is depending on the understanding of the neethountainous agricultural area in the European
to extend the current level of knowledge byUnion, with 2.9 million ha [3], after Spain
carrying out more faithful studies in these (7.4 million ha), ltaly (4.4 million ha) and
beautiful but disadvantaged areas. This studyrance. (Source 1), but even if at the national
aimed to report to what is known about thelevel where identified 658 territorial
mountain areas from Romania in order to giveadminigrative units situated in the mountain
new directions of research which canar e a, we coul dnot find
contribute to the sustainable development ofledicated to them. These territorial
these areas. The Carpathians were evaluatemiministrative units belongs to 27 of 42 total
from the point of view of social sustainability counties existing at national level. The lack of
of agriculture in the neighbour country Serbiadetailed studies related with the mountain
[5], based on a set criteria related with:areas from Romania is confirmed within the
density of agricultural population, density of Memorandum Regarding the National
active agricultural populatio or density of Strategic Orientations (2012020) for
employees in agriculture. As in the othersustainable development in the Kagoured
European countries with significant mountainmountain areas from 2014, which include
areas, the rural depopulation affected most omany references about mountain agriculture
the isolated and poor Romanian mountainn Romaniafrom EU studies made by JRC
areas [1]. A third of the Romanian territory in and many outdate aspects related with the
which live 15 % 6 the national population [2] Romanian agricultural census from 2010.
is situated in the mountain areas. Almost 1The Romanian Agency for the Mountain
milion households faces harsh living Area, which was established in 2014 provides
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some data related only the repartition of thehigher than the national average. Besides the
mountain tertorial administrative units economic aspects related, the population from
within the counties and the related mountainthe mountain areas face problemisitesd with
area, also calculated per county. Studies madie poor infrastructure and reducing number
within this agency [6] indicate in the of schools and hospitals, mostly in the rural
Romanian mountain areas is situated 18.71 %reas. The rural population of the mountain
from the total of Romanian agriculture land area accounts more than half from the total
and 5.84% from the total arable surfaces, population living in this area, but the future is
21.94 % from the total fruit trees, 1.7 % from uncertain. Only fom 2005 to 2011, the
the all vineyards, 37.43% from the total number of pupils enrolled in primary and
existing pastures at the national level andsecondary schools decreased by 13%, while
59.51 % from meadows. Is also estimated thathe number of primary and secondary units
the ratio of land covered by forest vegetatio was reduced by 37%. [4]

in the mountain areas is about 56% while theChallenges related with value chainsThe
share of the forest in the mountain areas i®Romanian Carpathian, one of the high

59% from the total national forest area. mountans of Europe, have the food supply
chain affected by a significanhequality of
MATERIAL AND METHODS bargaining power. Farm producers are

generally small and economically drawback
The study is based on data provided by theyy limited access to the market, where the
Romanian Agency for the Mountain Area andryles are made by processing industry and the
the Ministry of Agriculture and Rural retail actors. The livestock in the mountain
Development from Romania. The researcharea decreased in two phases: one related with
method is rather empiric, the study beingthe change of economic system from 1989
focused on the evolution of two componentsand one with the integration in the EU, when
related with the mountain areas: thethe farmers faced new challenges generated
population and the value chains. One of thepy the increase of food and safety staddar
challenges for the mountaareas approached and the rules related with animal welfare. The
in this paper is the use of the term oftranshumance is still practiced in Romania,
mountain product as an optional quality and large herds travel up to 1,500 km starting
argument, which can lead to more attractivefrom middle of September when the pastors
promotion and increased sales of productsnove their livestock from the mountain areas

made in the mountain areas. to the low valleys where tlgeown or rent
some winter stables. Until May the sheep and
RESULTS AND DISCUSSIONS goats are returning to the mountain. The

distances traveled are higher due to the areas
Population living in the mountain areas they are not allowed to cross. The evolution of
The population that is living in the mountain the livestock is related with the recent
area is decreasing, and the problems that thgyolutions on the dod supply chain. As a
mountain people faces cannot be easily solvegood example we can underline here the case
in order to change this trenfpproximately  of milk supply chainin the communist era, in
3.3 million inhabitants, representing 15% ofthe milk sector, were organized state
the national population, live in the mountain enterprises for the collection and
area. The mountain areas faced a doublghdustrialization of the milk. Some of these
exodus: to the urban area and to the ELbnterprises changed intojoint  stock
countries, especially Italy, Spain, Germanycompanies since 1990 and have undergone
and UK. The exodus is noticed especiallyseveral sales of the majority stake while other
among young people who are looking forcollapsed and disappeared from the market.
better lve conditions and higher income jobs. From over 1,800 enterprises specialized in
The rate of natural increase of the populatiorproduction of milk and milk products, around
in the mountain area is negative, and it is32 are parhow of the enployers' association
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in the milk industry (APRIL), which include and vitaminmineral premixes, feed additives,
the main brands on the market, but few ofculture medium, disinfectés, hygienie
them have a network in the mountain areassanitary materials, protective equipment,
As regarding the production of milk, the either manufactured in Romania or imported.
impact of collectivization was not as Is mountain a marketing argument? Since
accentuated in the mountaareas as in the 2016, when in the national legislation were
plain parts of the country and the mountainimplemented the provisions of EU Regulation
farmers kept their traditional animal no 665/2014 related with tlenditions of use
husbandry system despite the economic and f t he optional qgual it
political changes. The milk which is not usedpr oduct 6, sever al pr oc
for selfconsumption is brought nowadays bybeen accepted with their products in The
farmers in collection pats where can be National Mountain Products Register.
found milk cooling tanks distributed in the
villages, by SMEs specialized in Table 1. Samples with the products entitled to use the
industrialization of the milk, who designates a°Ptional qualityterm: “Mountain product - Category:
person in charge with each collection point.mﬁn?;ﬂ PT(;'(‘;UE{SO%TS’ included in The National

) gist
Several hundreds of liters are collected eacyear | county
day from each colleain point, using auto 2017 TVMuT o T IR
tankers that belongs to the SMEs. Usual a ,
SMEs industrialized thousandgres of row
milk per day and have several processing
hale, resulting in different varieties of dairy
products. The price of the milk in the
supermarkets is-8 times larger than the farm
gate, which has discouraged production and Cascaval
led toa significant reduction of the number of |l btneHt,
milk cows in Romania in the last |2017 |[Mureth ’
decadélhile some SMEs specialized in the
milk industrialization have their own network
stores and alsorpmote their product through __
websites and also developed online selling, S
other producers have contracts with retailers
or wholesalers. The deliveries made for thé 2017 [ Mur e *
online command are made either faster by
deliver companies, and the consumer suppor
the trarsport cost, which is related with the
weight (e.g. 4 euro/ 1 tol0 kg for goat dairy
products, or 6.5 euro/10 to 19 kg for the samé
products), or through the SMEs own transport5577

Company

S.C.

8| Mirdatod
Prod

‘| S.R.L.

S.C.
Mirdatod
Prod
S.R.L.

Smantanalb n e
P .

—+

A\1%4

Urdab £t ne Ht
Prahova | Cascaval taraneg S.C. Ferma

system which is made in specific days of the valdostana P Valea
months through all country regiorsnd is Br ©nzt d| Doftanei
usual free of charge. The reduction of the Valdostana SR.L.
livestock led to raw milk shortage and the CaHcavea

Valdostana

SM_ES Wlt_h Iarge_ industrial capamty are Source: Ministry  of  Agriculture and Rural
obliged to import milk from abroad in order to peyelopment from Romania

maintain the level of production and their Source of imagesttp://mirdatod.ro

commitments. At national levelniRomania

there is monopoly in the commercialization of Now this register incluels 30 produces in the
pharmaveterinary products. Only one categories: milk and milk products (21), meat
enterprise has a national network for sellingand meat products (2), fruits and vegetables
biological products, medicaments, medicated6) and honey (1). Some of these products are
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well identified on the market, but most of Papers. Series "Management, Economic Engineering in
them are products without any brand imageAgricuIture and Rural development”, Vol. 13 (2): 411

. 416.
promoted orthe internet. [6]Jungureanu, D., 2017, Mountain Agency from

Romania, 2017, Sustainable development of the
CONCLUSIONS Romanian mountairareas, Realities and prospects,
http://www.turismulresponsabil.ro/wp

Few studies are approaching the mountairgontent/uploads/2017/01/PanutUngureantZona
rural areas and their current issues. Thdnontanapdfaccessed at February, 2018
studies related with the value chain are not

recently and none of them was focused on the

mountain rural areas. Few things are known

about who igealing with farmers, both on the

factor and food side. Also few data are known

about local food chains. The population from

these areas have for certain low levels of

income but no average income was calculated

for a region or for the all mountain ared$e

national statistic is not divided between the

plane and mountain areas and data related

with farm structure or land use are few or

inaccurate. Mountain yet is rarely a marketing

argument, but several efforts made by

entrepreneurs or enterprises aretbeir way

to be rewarded on the market.
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Abstract

The rampup of the agricultural industry output requires the use of new,-pggformance machines, whilst the
complicated world economic situation has made it diffite purchase foreign agricultural equipment. All these
factors contributed to an increase in the demand for both domestic and Belarusian equipment. Tractors and various
attachments are the most popular type of farm machinery with agricultural produddcs is used in almost all

farm works. In this regard, there is a significant load being placed on them which leads to frequent breakdowns. At
the same time, the age of tractors in farms of the Novosibirsk Region is mostly more than 10 years, wiiches als

of the reasons for failing. Most farms are simply unable to regularly update their machine and tractor fleet;
therefore, during the spring field works or crop harvesting, it often happens that machines break down and wait for
repairs for a long timeThis results in crop losses and low yields. It is necessary to develop such a mechanism of the
material support for agricultural producers which will help to avoid equipment downtime and lead to an increase in
the gross collection.

Key words:agriculture, tractors, traddn, aftersales service, MTZ, purchase and sale

INTRODUCTION modernization. MTZ tractors are the most
popular technique equipment for agricultura
The farming industry of the Novosibirsk producers, which is confirmed by statistical
Region is a dynamically developing branch ofdata: about 40% of all tractors in the
the national economy and one of the driverdNovosibirsk Region are the MTZ tractors [2].
of the regional economic development.The efficiency of farm production depends
Becawse of the growing demand for food more on the level of energy supply of farm
commodities, which has been observed in ouprganizations. The Novosibirsk Regiaane
country in recent decades, agriculturalof the country's leaders in terms of the pace of
producers are expected to increase productiotechnical and technological reequipment of
volumes and efficiency, which is impossible the industry, but at the same time, it is still not
without the use of modern higierformance enough and the fleet is in a rather worn
agriaultural equipment. The high level of condition [15].
mechanization determines the growth in the
volume and quality of farm products. The MATERIALS AND METHODS
issue of technical modernization of the
farming industry is of big importance for The research aimed to \adop theoretical
commodity producers, for the state, and forfoundations and recommended practices for
producers and sellers of the agricultural the implementation of the material support
equipment [12]. mechanism for the farming industry.
The machine and tractor fleet of agriculturalThe target of research is the organizational
producers in the Novosibirsk Region is in aand economic relations that arise between
rather worn  condition, and needs agricultural producers and sére centers in
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the region. new equipment [18].

The subject of research is the economicThe tradein agreement allows upgrading the
processes and patterns of development of thiteet of used equipment withd problems
material and technical resources of theassociated with its sale in the aftermarket and
farming industry. getting new higkperformance equipment with
The objects under observation are agriculturajuaranteed quality. Trade is designed to
organizations and service centers dfet make the sale of old equipment safe and to
Novosibirsk Region. simplify as much as possible the acquisition
The information basis of the research is theof new generation egpment, protecting
official materials of the Federal State buyers from all sorts of risks that may arise in
Statistics Service of the Russian Federationgcase of selsale. This scheme opens up new
the Novosibirsk Region territorial body of the opportunities for agricultural producers which
Federal State Statistics Service; the latesexpand their production, implement new
information of the Ministry of Agriculture of technologies or replace equipment even if
the Novosibirsk Region; the data of statisticalthey do not haw temporary free funds by that
and accounting reports of agricultural andtime [7].

processing organizations; normative and legalfhis mechanism is an effective tool for
acts of the Russian Federation, executive anthcreasing the material and technical security
legislative authorities of the regisnscientific ~ of agricultural producers in the Novosibirsk
publications on the problem under study andRegion as well as for increasing the dealer's
other sources. sales and improving the quality ofrgees
The  theoretical and  methodological provided [4].

background of the research is provided byCalculation showed that in case of a tractor
scientific works of domestic agricultural failure, the replacement tractor delivery
economists on the development of materiaimechanism did not work and the farms lost
and technical resourse development and significant money, both in the crop and
recommendations of research institutes andivestock industries. At the same time, the
universities, normative and methodologicalmore the acreage ordmumber of dairy cows,
materials, authorial  calculations  and the greater the loss of production.
generalizations. Various methods of economidJsing tractors from a fleet of replacement
research are applied in the work: abstractvehicles will result in the growth in revenue

logical, statisticakecoromic, balance, and production efficiency: production
computationakonstructive, dialectical, profitability up to 35.1%, profitability of sales
monographic and others. up to 26%, main pruction cost recovery up

To determine the profit loss in crop to 101.5%.
production or animal husbandry, the Analysis of the wuse of agricultural

following formulas were used: producers' machine and tractor fleet in the
-loss of profit from 1 ha of crops = average Novosibirsk Region
crop yield x area of cropsprice of crop; Tractors are the kind of machinery that is

-loss of profit from 1 liter of milk = Average present in every farm and performs a
milk yield per 1 cow x volume of milk loss x significant amount of agricultural worl20].

milk price. The efficiency of the entire production in an
agricultural organization depends on their
RESULTS AND DISCUSSIONS normal functioning. Figure 1 shows the

quantity of tractors in each municipal district
With a view to increase the efficiency of the of the Novosibirsk Region, as well as the
material support of agricultural organizations,number of repaired machines [9].
we propose theade of agricultural machinery According to the number of tractors in 2017,
through the tradén technology, the essence the region's leaders are the Toguchinsky
of which is the acquisition by dealers of usedDistrict with 740 units, amongvhich 634
equipment from customers as payment forunits or 86% are the repaired ones, and the
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Krasnozersky District with 750 units, 692 units, and the Moshkovsky District with 130
repaired units (92%). Areas with a veritlé  units. On the average in the region, 93% of all
number of tractors are the Severniy Districttractors are in good order. Their total number
with 55 units, the Ubinsky District with 129 is 10,809 units.
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Fig. 1. Distribution of the total number of tractors, including those reconditioned, in the Novosibirsk Region as of
July 1, 2017.
Source: http://mcx.nso.ru/

Let us consider the acquisition of tractors byNovosibirsk Region in 2016 (Figure 2).
farms in the municipalistricts of the
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Fig. 2. Number of purchased tractors in the Novosibirsk Region in 2016.
Sourcehttp://mex.nso.ru/

In 2016, the greatest number of tractors wagractor in the agricultural organizations of the
purchased in the Bagsky District (19 units), Novosibirsk Region (about 40% of the total
and the Krasnozersksky District (13 units). Intractor fleet) is the MTZ80 and MTZ82. K-
Kyshtovsky, Severniy and Chulymsky 700A, K-701 are also quite popular tractors
Districts, no machines were bought. models.

As already mentioned above, the mostMore than half of all avlable tractors are
common type of machinery at farms areolder than 10 years; at the same time, as for
tractors aged mostly more than 10age tractors MTZ, only 33% of them can be
(Table 1). The most common model of theattributed to this category [3].
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Table 1. Availability of tractors with agricultural producers in the Novosibirsk Region in 2016
No. |Brand of machine Available, in total Older than 10 years
Total %
1. |K-700A, K-701, K-744 68 68 100.0
2. [T-150K, T-150, KhTZ 56 56 100.0
3. [T-130, T-170, T-100 39 39 100.0
4. [T-4A 1 1 100.0
5. |DT-75, DT-75M 22 21 95.5
6. |[MTZ-80, MTZ-82 204 68 33.3
7. |UMZ-6, ZTM-60 8 8 100.0
8. [T-40, T-40AM, LTZ-60 13 12 92.3
9. [T-16, T-25, VTZ-30 8 8 100.0
10. |Other, incl. selimade tractors 91 34 37.4
11. |[TOTAL of tractors 517 281 54.4

Source http://mcx.nso.ru/

According to the Ministry of Agriculture of spare parts and comparie of agricultural
Russa, deviations in the basic performancemachinery are scrapped. They are bought up
criteria are characteristic for more than 30%at lower prices at the plants by fprofit

of the units produced; many tractors providebusinesses, and then sold to agricultural
an average mean time to failure 2 to 3 timegproducers as highuality ones. Along with
lower than the performance standards, since this, they do not bear any pecuniary
more than half of them have a leafifuel, responsibility for this [1]L

oils, have various gaskets damaged, etc. Thin 2016, 4,252 tractors out of 10,809 units
main types of defects detected during testinginderwent a technical checip, only 273 of
are, first of all, poouality assembly of them not meeting the safety requirements
machines (1420% of all failures) and poor (Table 2).

quality of welding (913%). Up to a third of

Table 2. Results of technical chegf of the Novosibirsk Region agricultural producers' machine and tiftextbin
2016

, Self-propelled Other self-
Trailers : Tractors propelled
vehicles .
vehicles
Registered in  the inspection |
Gostgkhnadzor _(_State supervision of { 2371 17.176 10,809 582
technical condition of seffropelled
machines and other types of equipment)
Submitted for technical checkup 595 7,398 5,313 149
Passed technical checkup 547 6077 4,252 141
of them after drawing up a report | 94 1166 663 68

technical checkup

including within 20 days from the date |
registration of the technical checkueport
containing information on the ner 17 337 271 0
compliance of the machine with the saf¢
reguirements

Total of drawn up acts of technical checku 129 991 730 6
including for the reasons:

lack of information on the state fee payme

for issuing a technical checkup confirmatiq 1 63 52 0
document
failure to submit documents 45 554 374 0

non-conformity with the data specified in th

submitted documents

non-conformity with safety requirements 71 339 273 6
Sourcehttp://mex.nso.ru/

12 35 31
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Characteristics of the tradein technology decades. With the help of this scheme,
All violations associated with the operation of Western companies are constantly updating
the machine and tractor fleet of agricultural  their fleet of vehicles, acquiring more and
producers result in the fact that the costs ofnore advanced models ofqg@pment.in
agricultural organizations fothe repair and Russia, this method of payment is already
maintenance of the acquired equipment reachecoming popular in the sales of motor
80-85% of their book value over the period of vehicles. As for trucks, buses, special and
operation. In addition, the constant breakdowrfarming machinery, this scheme is just
of equipment during the execution of beginning to be applied [5].

technological operations significantly prolong The old equipment purchased from customers
their time, which ievitably leads to lost under the traden scheme undergoes a
production [14]. At the same time, the annualpredelivery inspection with the replacement of
scrapping of equipment exceeds newall defective units and assemblies, and then is
machinery put into service. The improvementput up for sale [19].

of machinery for agricultural organizations in Advantages of tradi:

the Novosibirsk Region for the period under(i)An agricultural producer gets rid of
review was 734%, while it was by 80% due unclaimed equipment with minimum fuss,
to the acquisition of agricultural machinery without wasting time searching for a buyer
used in the operation by other organizations. [10].

With a view to increase the efficiency of the (i)The farmer gets new equipment
material support of agricultural organizations,immediately, and not after the old one is sold.
we propose the sale of agricultural machinery(iii)The agricultural producer minimizes the
through the tradén technology, the essence amount of money needed for the new
of which is the acquisition by dealers of usedequipment.

equipment from customers as payment for(iv)The agricultural producer optimes its tax
new equipment [18]. base.

The old equipment acquired from agricultural (v)An agricultural producer forms a machine
producers is prepared for exploitation inand tractor fleet for specific tasks, exchanging
service centerand goes on sale with warranty used machinery that is not needed at this point
[13]. Accordingly, some agricultural for new one that is required now [16].
producers renew their technical fleet, othersA scheme for selling tractors using the
get an opportunity to purchase moretrade-in technology

affordable equipment, while dealers expandThe uniqueness of the trade agreement is
the circle of customers and increase the salethat it combines two processes: the sale of the
results [8]. old and the purchase of the new equipment
The purchase and sale of equipment under thé§l].

tradein scheme involves the receipt of oneFigure 3 shows a scheme for selling tractors
machine in exchange for another. The cost oby OOO "Trading Company MTBibir"

the first one is deducted from the cost of thethrough the traden technology.

second one, and the difference is paid eithet. An agricultural commodity producer goes
by ready cash or by credit [17]. to OO0 "Trading Company MT&ibir" to
The term "traden™ means "repurchase" in purchase a tractor "Belarus". Then a sales
English. This is a system of offset wherebycontract or a TRADHN sales contract can be
used equipment can be used as a means obncluded with a discount and gift to the
partial payment for new equipment. Thisbuyer in the form of a BELARUS brand
principle of sales has been successfullywrench kt. Also, a service agreement is
working in America and Europe for many concluded, within the framework of which it
years. Tadein is the exchangef a used is possible to purchase a package of services
carfor a new oranother vehicle [6]. allowing the client to apply for services to
In European countries, the traglesystem has OOO "Trading Company MTZSibir". Three
been successfully working for severaltypes of service packages are implemented in

8¢



http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C

Scientific Papers Series Management, Econorringineering in Agriculture and Rural Development
Vol. 18, Issue 1, 2018
PRINT ISSN 22847995, EISSN 22853952

the organization:- Starter Package: warranty orally or in writing, and requiring a response,

service with a dealer guarantee; reaction of the manufacturer or seller, service
- Basic Package: "Starter package" plus 24specialists will directly visit the agricultural
hour service response; producer. A minor malfunction will be

- VIP package "Starter package" plus "Basicpromptly eliminated, and if complicated
package" plus offering of replacement repairs are required, the farmer will be
equipment for the period of relpa provided with a similar equipment from the

2. In case of customer complaint on, in hisfleet of replacement vehicles of OOO
opinion, a pooquality service, expressed "Trading Company MTZSibir".

| New machinery park I—% Original wrench kit Tradein machinery park

/\ BELARUS as a present

Defect identification
service (5% discount),

equipment restoration
works Park of restored

equpment for sale

Sales agreemen
on tradein

Sales
contract

Service agreement

%/ Service Packages /

v
/ Customer /

Customer service request

Service specialists'
onsite visit

Fleet of replacement
vehicles

Customer's notice of
defect

Rapid malfunction

repair Complex repair is

required

Fig. 3. Mecharsm for selling tractors by OOO "Trading Company M$ibir".
Source: developed by the authors.

The fleet of replacement vehicles is formedcompany can offer the agricultural producer,
through the sale of trada sales contracts. for the time of repair, replacement machinery
After the receipt of used tractors, OOO from the TRADEIN fleet. In case of his
"Trading Company MTZSibir" carries out a consent, an invoice for prepayment is issued
defect identification, as well as works to and delivery of the equment is carried out
restore the equipment. As a result, a fleet ofvithin 5 hours (provided that the remoteness
replacement vehicles and a fleet of restoreaf the farm is not more than 200 km).
equipment are being formed for sale. OOO "Trading Company MT&ibir" delivers

In the absence of necessary spare parts aride equipment in accordance with the
accessories or the occurcen of longterm  certificate of delivery and acceptance. After
repairs (complex repairs), the tradingthe full repair/renovation ofthe warranty
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claim equipment, the calculation of the documents);

replacement equipment use is made and th@v)notices of defect on the operation of the
final bill is issued to the agricultural producer. machinery and equipment are made during the
The acceptance of the replacement equipmenvarranty period of operation of this
is also carried out through the act of deliverymachinery and equipment as of the date of the
and acceptancef the state of the replacement customer's appeal;

equipment is different from the act of delivery (v)were serviced Dby specialists of the
and acceptance, discrepancies marks ammaintenance  service  department, in
made, and the agricultural producer is billedaccordance with the service agreement (if
in the case of his fault. available).

Aftersales service mechanism The service engineer is responsible for the
Let us consider in detail the meclan of quality of work performed in accordance with
aftersales service of OOO "Trading Companythe requirements of the service agreement, as
MTZ-Sibir". Alongside with the purchase of well as foraccepting the results of the work
the tractor, the company concludes a servicéy the customer, including the completion and
agreement with the customer with thesigning of the relevant fiscal and basic
possibility to purchase one of the abovedocuments. The acceptance and registration of
service packages. In case of a custmnera customer's notice of defect are carried out
complaint about any malfunction of the continuously.

tractor (notice of defect), first, the company'sAfter receiving a client's alm, notice of
engineer concludes an agreement with him fodefect on the operation of the machinery and
the provision of services (to be safe), andequipment (hereinafter notices of defect), the
secondly, prepares service teams for visit teservice engineer:

the site of breakdown. As alidy mentioned -checks for the availability of a concluded
above, simple breakdowns are eliminated orservice agreement;

site, and in case of complex ones, theassesses the conditions on the basis of which
equipment is transferred according to the acthe equipment will b repaired.

and the replacement tractor is delivered fromin the event that a service agreement with the
the tradein fleet for the period of repair customer is not concluded, the service
works. engineer: sends a request to the client to
At the same timethe service agreement canprovide a package of documents for the
be concluded not only with the clients of consideration of the notice of defect.

OO0 "Trading Company MTBibir", but In the event that the service agreembas
with third-party agricultural producers, too.  been concluded with the customer, the service
A notice of defect is a buyer's claim againstengineer verifies with the customer the
the seller or supplier regarding the improperfulfilment of the service agreement terms for
quality of the delivered goods during the the machinery and equipment specified in the

warranty period. compl aint . On the basis
In that way, the customer's notice of defect isanalysis (package of documsnsent by the
realized as follows (Figure 4): client or the service

(DA customer's notice of defect on the agreement), the service engineer draws up and
operation of machinery and equipment duringforwards to the immediate supervisor an
the warranty period can be received by theacceptance conclusion (or refusal) of the
technical service department either in writtennotice of defect for approval. The conclusion
or oral form. It is accepted by a service on accepting a notice of defect may be a
engineer. phore call or an email containing a notice
(iNConsideration of the application for that repair works during the warranty period
warranty repair can be initiated if the will be initiated after the client has agreed on
machinery and equipment: the terms of an oBight visit and execution of
(iwere acquired in "Trading Company work (Figure 5).
MTZ-Sibir" (confirmed by the relevant fiscal The conclusion on the notice of defect refusal
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must be gecuted in the form of a letter using (v)forms the composition of the service team,
official or registered correspondence at thedepending on the complexity group;

stage of consideration of the submitted(vi)in the event that the customer service is
package of documents and is accepted in thiocated at a significant distance from the
following cases: the contractual warrantyclient and the insignificance of the operation
period for the machinery and equipment isof machinery and equipmentailure, the
expired, the installation and operation of service engineer may, in agreement with the
machinery and equipment have beenimmediate supervisor, entrust the elimination
performed with violation of its installation of the failure to a thirgbarty organization;

and operation conditions; the routine (vii)issues a signed and printed work order to
maintenance has not been made, or has ndée service team for obtaining spare parts and
been carried out in full; the notice of defectconsumables &ém the storekeeper;

refers to te machinery and equipment not (viii)instructs the service team on the scope of
purchased in the trading company; thework to be performed, controls the departure,
received package of documents does noas well as the preparation of all necessary
correspond to the requested one, and thdocuments: notice of defect; certificate of
submitted documents are issued in violationcompletion; invoice.

of the established requirements; there argix)notifies the service team dhe scope of
violations or norfulfillment of the work to be performed, supervises the
requirements (conditions) of the contract ofdeparture, as well as the preparation of all the
sale; there are violations or nfulfillment of  necessary documents (notice of defect,
the requirements (conditions) of the servicecertificate of completion, invoice).

agreement. Upon arrival to the client, the service team:
Main activities of the service team -checks the availability and cooteess of
The service engineer, following the results ofregistration of the originals of technical and
the talen decision, performs the following maintenance documentation for the failing
actions: machinery or equipment;

()if the equipment failure is not recognized as-makes a full inspection of the machinery and
a warranty case, calls up the client, through eequipment for detecting violations of
mail or fax sends the client a dismissal of theoperating and maintenance rules.

notice of defect, invites the client to carry out-if violations d operating and maintenance
commercial repas, and issues a provisional rules are revealed, notifies the customer about
invoice; the removal of obligation for warranty, draws
(i)if the equipment failure is recognized as aup an act of notice of defect, and proposes to
warranty case, specifies information about theeliminate the failure of machinery and
nature of the failure, the form of its equipment on a fee paid basis.

manifestation, etc., with the purpose ofIn the event thathe client refuses the paid
preliminary determining the components,repair, the service team makes a note in the
units and assemblies that require repair olct of notice of defect about the failure in the
replacement (to form a fund of spare parts foroperation of machinery and equipment by the
the onsight visit), as well as the probability of fault of the client and organizes the signing of
the exploitation or manufacture fault; the notice of defect by the client.

(iin case the client agrees to carry out-in the absence of violations of the rules of
commercial repairs, requires thento operation and maintenance, repairs the

guarantee payment (letter of guarantee); machinery and equipment with replacement,
(iv)after receiving the payment guarantee,if necessary, of damaged parts, assemblies
organizes a visit to the client. and units with new ones, performs repair

The service engineer coordinates with thework in accordance with agreements with the
client the terms of departure of the serviceclient.

team for repair works and performs the

following actions:
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OO0 "Tradina Company MT5ibir"

\ 4

The client's request fol Service agreement Sales contract (new
maintenance of or tradein)
machinery
y

Service Packages

Y

Starter Package: Basic Package: VIP Package:
warranty service with a Starter Package + 24 Starter Package + Basic Start
dealer guarantee hour service response Package + provision of

replacement equipmefor the
period of repair

Customer's notice of
defect/appeal

v
Enaineer

Conclusion of a service Own service teams
agreement (to be safe

On-sight visiting,
malfunction repair

Complex repair

Delivery ofareplacement tractor from
»” the traden fleet to the farm for the
period of repair

Fig. 4. Aftersales service of OOO "Trading Company MEibir".
Source: developed by the authors.

When carrying out commercial repairs, theresults of the work, makespuwo copies of
service team transmits the replaced partsthe act of notice of defect and ensures its
assemblies and units to the cusesmand signing by the client.

issues an invoice. In case of warranty repair;after the completion of the repair work,
the service team returns the replaced partgrovides the client with a questionnaire for
assemblies and units to the warehouseassessing the customer satisfaction score.
Regardless of the type of repair (warranty orUpon return, the service team hands over a
commercial), the service team, based on theustomer satisfaction questionnaire and
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documents to the service engineer forprepayment of services guarantee letter;
releasing an official letter to the client, signs-the service engineer, having received
the act of removal of equipment from theinformation from the service team on the
warranty service and invoices for the-gight  tractor's breakdown scale, calls up the

visit at the immediate supervisor's o#i customer, and the following is determined:
Specificity of the procedure of the complex (a)Repair of the tractor at the toer's sight.
repair of equipment (b)Repair of the reclamation tractor at the

In cases of "complicated repair” (lack of spareservice premises of the company (in this case,
parts for repair, repair of equipment for moreto motivate the customer, they can be
than 1 day, etc.). informed that the transportation of the tractor
()The service engineer, when accepting as free of charge).

notice of defect from the cli¢n initially  (c)The customer repairs the tractor themsglv
assesses the scale of repair of the equipmefdnly in case of commercial repairs).

in comparison with a company's capabilities-after the recovery of the client's tractor, they
(availability of free service crews, availability are billed for the services provided (repair +
of necessary spare parts, conditions foreplacement tractor rental);

repairs, etc.); -after the invoice is paid by the client, the
(iin the case of "complicated/permanentrepaired tractor is delivered to them ate t
repar" of equipment, to avoid equipment replacement tractor is returned according to
downtime during the agricultural season andhe certificate of delivery and acceptance. The
violation of the agrotechnical terms, the process of delivery and acceptance of the
service engineer offers the customer aequipment takes place with the personal
replacement tractor from the fleet of trade inpresence of a service engineer or service

campaign vehicles; team;

(ii i) Given seimte thecskerviee n-in ¢he eventahat a breakdoldefect due to
engineer: the customer's fault is detected during the
-chooses the necessary tractor from the tradedelivery and acceptance of the replacement
in fleet; tractor, the service engineer makes a mark in

-calls up and agrees with the trading companyhe certificate of delivery and acceptance,
on the delivery of the tractor to the client (anotifies/proves to the customer their fault and
contract with the trading company is checks the custoer's confirmation of this by
concluded in advance); their signature (under power of attorney) in
-calculates the ptliminary cost of renting a the certificate of delivery and acceptance.
tractor (the estimated lease time is determine®Vhen the replacement tractor arrives to the
by the tractor's repair time) + shipping cost; premises of the company, the service engineer
-provides the invoice to the client for tractor performs an identification of defect occurred
rental advance payment, and requests frondue to customer's fault, calculates it in terms
them a letter of guarantee; of value, invoices the customer and monitors
-forms the ente package of documents for the payment from the customer.

the replacement tractor and sends it with thélhus, the service system of OOO "Trading
driver to the service team (availability of a Company MTZSibir" is as follows: in case of
laptop and a portable printer within the customer complaint on, in his opinion, a poor
service team is welcome, as well as a digitabuality service, expressed orally or in writing,
device for visualizing the technique duringand requiring a response, reaction of the
delivery and acceptance); manufacturer or seller, the service specialists
-when a replacement tractor arrives to thewill directly visit the agricultural producer. A
customer, the service team personnel willminor malfunction will be promptly
personally transfer it to the client's eliminated, and if complicated rajps are
representative, after delivery and acceptancegequired, the farmer will be provided with a
sign the required package of documents andimilar equipment from the fleet of
accept from the custoer the original replacement vehicles of OOO "Trading
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Company MTZSibir". This mechanism is an the Novosibirsk Region as well as for
effective tool for increasing the material andincreasing the dealer's sales and improving the
technical security of agricultural proders in  quality of services provided [4].

Customer'siotice Service engineer adopts:

of defect - checking the availability of a service agreement;
- checking for absence of unliquidated obligations of the client tow
the company.

v l
Conclusion on the
refusal of the Availability of
notlc(:ét?;gefect Commercial repair Warranty repair l¢_| Service Agreement
Client's refusal of Client's consent for
commercial repair commercial repair
Conclusion of a package service Specification by the service engineer of the
agreement with the customer breakdown and nessary spare parts. Analysi
of the Notice of Defect.

¢

Organization of equipment repair by a service engineer (package of documents, spare parts, coordination
service team)

/\

Departure of the service team, the notic Complicated repair (more than 1 day, lack of necess
of defect is eliminated within 12ours spare parts)

Agreement with the client on the providing of a
replacement tractor

v

Selection of a tractor from the tradefleet

v

Agreement with the trading company of the cost a
delivery ofthe tractor

'

Agreement with the client on a preliminary invoice. Providing the client with a lette
guarantee for payment

v v

Delivery of a Repair of the tractor, elimination of breakage
replacement tractor to the either on the customer's sight,at the premises
customer
¥ v
Delivery of the tractor Receiving a replacement tractor
according to the certificate according to the certificate of Malfunction repair
of delivery and acceptance delivery and acceptance

Fig. 5. Algorithm of tractor aftersales service.
Source: developed by the authors.
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Losses in crgp and animal production as a Novosibirsk Region. For the first type of
result of idle machinery crops itis 14 dt/ha, for the second oinel7
The economic efficiency of the mechanismdt/ha. As a result of determining the
proposed by us is determined by the reductiompproximate losses of crops, it was found that
in the amount of losses of crop and animalthe greatest amount of losses of thelst class
products as a result of the downtime ofwheat occurred during the harvesting peiiod

farming machinery. up to 26.6 kg/ha per day and, respeciyvel
Here we calulate the estimated losses per day0.06 kg/ha per hour. For coarse grain crops,
and per hour (Table 3). the situation was similar, here losses during

To determine crop losses in crop productionharvesting and sowing were the same and
due to a tractor failure, we identified 4 typesamounted to 11.9 kg/ha.

of work carried out by this equipment: tillage, To calculate the yield losses in rubles, the
presowing works, sowing and harvesting. average prices for wheat at the end of the year
Two types of oops were also considered: were used during the period from 2015 to
milling grain (1st class wheat) and coarse2017. In our case, this was 8,776 rubles per
grain crops (5th class wheat), which weretonne without VAT.

used to feed animals. The yield index is theThus, we identified losses in crop production
average for the last 3 years in the farms of theluring the idle time of a single tractor.

Table 3. Crop losses as a result of deviations of the field wmripketion time from the agrotechnical one

Productivit Approximate crop | Approximate yield
Crop Type of work dt/ha Y Type of CROP losses, kg/ha losses, rub/ha
per day | per hour | perday | per hour

Tillage 14 1st class wheat 1.54 0.06 134 0.6

o . Presowing 14 1st class wheat 7 0.29 60.9 2.5
Milling grain -

Sowing 14 1st class wheat 11.2 0.47 97.4 4.1

Harvesting 14 1st class wheat 26.6 1.11 2314 9.6

Tillage 17 5th class wheat 1.87 0.08 16.3 0.7

. Presowing 17 5th class wheat 8.5 0.35 740 3.1
coarse grain crops -

Sowing 17 5th class wheat 11.9 0.50 103.5 4.3

Harvesting 17 5th class wheat 11.9 0.50 103.5 4.3

Source: http://mtzsibir.ru/

Now let us calculate the same index forthe vyield of milk throughout the herd
animal production. In this industry, milk decreases by 11BP2%, dependingon the
losses occur due to untimely feedimif degree of underfeeding. In connection with
animals and their underfeeding (Table 4). the untimely feeding of animals due to
The intensity of losses in the cases considereddreakage of the tractor, the milk yield is
differs. As a result of underfeeding of cows inreduced by 8% throughout the livestock.

the dry period due to breakage of the tractor,

Table 4. Losses in animal production due to idle machinery

. Averagemilk Average . : )
Cause of losses in ield per cow amount of milk Cost of milk Loss of profit from
animal production y ndg | losses, purchase(rub/l) 1 liter, (rub/day
andday, (1) (/day)

Underfeeding of cows i
the dry period due t 11.6 2.6 49.4
breakage of the tractor 19
Untimely  feeding 0
animals due to breakage 11.6 0.9 17.1
the tractor

Source: http://mtzsibir.ru/
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On an average in the Novosibirsk Region, thegurchase price for milk is 19 rubles per liter.
daily milk yield per cow is 11.6 liters, of Accordingly, the loss of profit of farms in the
which 2.6 liters are lost as a result offirst case is equal to 49.4 rubles/day, and in
underfeeding, 0.9 krs - as a result of the second case is 17.1 rubles/day on one
untimely feeding of animals. The averagecow.

Table 5. Calculation of a tractor's idle time

Index New equiomen Equipment with a useful Technique, with a useful
quip lifetime of no more than 10 yea| lifetime of more than 10 year

5 -

Yo o_f the time. for curren 5 10 20

repairs and service

Number of days in the ag
season (MayOctober)
Number of work hours pe
day (08:0622:00)
Sourcehttp://mtzsibir.ru/

180

13

In connection with the absence in theDowntime calculation

agricultural orgnizations of a specially The algorithm for calculating the dowmte is
dedicated staff unit for calculating the idle as follows: 5% of working time for the new
time of equipment during the period of equipment, 10% for the equipment no older
agricultural work, the following action plan of than 10 years, 20% for the equipment older
actions was made a rule (Table 5). than 10 years. The results of the downtime

calculation are presented in Table 6.
Table 6. Tractor downtime

Typeof . Equipment with a useful lifetim{ Technique, with a useful lifetim
) New equipment
equiprent of no more than 10 years of more than 10 years
No. of days No. of hours No. of days No. of hours No. of days No. of hours
Tractor per season per shift per season per shift pe season per shift
9 0.65 18 1.3 36 2.6

Source: http://mtzsibir.ru/

The older the equipment, the more days in already mentioned above, we identified 4
season it costs: 9 days for the new one, 4ypes of work, to each of which falls within
times morei 36 days over fothe equipment 4.5 days (uniform distribution).

older than 10 years. That is, for the 1st class wheat losses of
Thus, we determined how long the tractor isprofits will be:

idle for one agricultural season and howmuch1 3. 4 r ub/ ha | b/adoringl ay s
money is lost by the farm as a result.tillage;

However, the mechanism for creating afleet6 0. 9 rub/ ha T 4.5 days
of replacement vehicles prevents these lossespresowing works;

In the Novosibirsk Region, this mechanism-9 7. 4 rub/ ha 1T 4.5 days
was tested at four farms: ZAO "Kubanskoe"sowing;

of the Kargatsky district, ZAO "Bobrovskoye" -2 3 1 . 4 rub/ ha |1 4.5 day

of the Suzunsky District, OAO "Priobskoye" during harvesting.

of the Novosibirsk Region, and ZAO "Skala" With the change of the type of work, the value
of the Kolyvan District. The above of the crop which can be lost, grows. In total,
organizations purchase tractors from OOOdue to the downtime of one tractor, the farm
"Trading Company MTZSibir". Table 7 will lose 1,814 rubles per each hectare of
shows the number of tractors in these farms. arable land.

We will calculate the loss of money by farmsLet us make a similar calculation for the
as a result of a tractor failure. The age ofanimal production:

tractors is no more than 10 years, accordingly;Owing to the underfeeding of cows, 49.4
1 tractor is idle 18 days in a season. Asiubles are lostper one cow per day.

97


http://mtzsibir.ru/

Scientific Papers Series Management, Econorringineering in Agriculture and Rural Development
Vol. 18, Issue 1, 2018
PRINT ISSN 22847995, EISSN 22853952

Downtime is 18 days per season. 17.1 rubles are lost per one cow per day.
-Because of the untimely feeding of animals,Downtime is 18 days per season.

Table 7. Availability of tractors with agricultural producers in the NovosibiRggion, which are using the
replacement vehicles fleet mechanism

Organization Name and Location [Tractor Brand Quantity, pcs. Total MTZ Tractors in the
Farm, pcs.
Belarus82.1 13
ZAO "Kubanskoe", Belarus82.1MK 2 18
Kargatsky district Belarus922.3 2
Belarus1221.2 1
Belarus80.1 9
ZAO "Bobrovskoye", Belarus82.1 6 20
Suzunsky district Belarus922.3 2
Belarus1221.2 3
Belarus80.1 2
s " Belarus82.1 12
DG Tibelon s 2
Belarus1221.2 2
Belarus1523 1
Belarus80.1 6
" " Belarus82.1 15
iﬁl(;v ;kg::tr’ict Belarus920 2 26
Belarus921 1
Belarus922.3 2

Source: http://mtzsibir.ru/

The economic efficiency of the aftersales farms under investigation would lose
service mechanism considerable money, for example, ZAO
Calculations showed thaif, in case of a "Kubanskoe" would lose more than 13 million
tractor failure, the replacement tractorrubles per year only in crop prodisst (Table
delivery mechanism did not work, then the8).

Table 8. Losses in crop and animal production as a result of one tractor downtime

Area of Losses in crop | No.of dairy cows,| Losses in animal production, thg
Name of . . .
the company arable land production, animal units . rub_ .
ha ths. rub underfeeding untimely feeding
ZAO "Kubanskoye' 7,312 13,264 1,000 889 308
ZAO . 8,690 15,764 830 738 256
Bobrovskoye
OAO "Priobskoye" 620 1,124 - - -
ZAO "Skala" 6,984 12,669 651 579 201

Source: developed by the authors

At the same time, the more the acreage or theevenues from the sale of agricultural
number of dairy cows, the greater the loss oproducts, as well as performance indicators of
production. farms: the level of profitability of production
As a result, the totalobses of agricultural and sales, as well as costoeery of the main
organizations will amount to 14,661 thousandproduction (Table 9).

rubles in ZAO "Kubanskoe", 16,758 thousandNext, we will make similar calculation of the
rubles in ZAO "Bobrovskoye", 1,124 total losses of all agricultural organizations in
thousand rubles in OAO "Priobskoye", andthe Novosibirsk Region (Table 10). The
13,449 thousand rubles in ZAO "Skal@he number of foragéed cows in the region is
result of the proposed meamss and 127.5 thousand animal units, the aref
shortening the downtime of agricultural arable land is 2,204.6 thousand hectares.
machinery will be a significant increase in Consequently, the downtime of just one
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tractor for a period of 18 days during theamount of 3,999,061 thousand rublegrop
agricultural season leads to a shortage oproduction and 152,618 thousand rubles
revenues of agricultural organizations in theinanimal production.

Table 9: Calculation of the effectiveness of the proposed measures for selected farms

Activities ZAO .
"Kubanskoye" | ZAO "Bobrovskoye"| OAO "Priobskoye" |ZAO "Skala"
Revenues from sales, tl de facto 181,656 146,883 100,664 113,745
rub planned 196,117 163,641 101,788 127,194
Cost of sales. ths. rub de facto 165,817 128,822 81,447 91,662
T planned 165,817 128,822 81,447 91,662
Gross profit, ths. rub de facto 15,839 18,061 19,217 22,083
' planned 30,300 34,819 20,341 35,532
Cost of the  mailde facto 211,967 211,812 90,690 153,334
production, ths. rub planned 211,967 211,812 90,690 153,334
Production profitability, % de facto 9.6 14.0 23.6 24.1
" " planned 18.3 27.0 25.0 38.8
s de facto 8.7 12.3 19.1 194
Profitability of sales, % 11 nned 15.4 213 20.0 27.9
Main  production  cod de facto 85.7 69.3 111.0 74.2
recovery, % planned 92.5 77.3 112.2 83.0

Source: developed by the authors

Table 10. Calculation of losses of farms in the Ndviesk Region in 2016 as a result of idle agricultural equipment

Area of Losses incrop | No. d dairy cows, Losses in animal production,
Region arable land| production, animal units ths. rub
ha ths. rub underfeeding untimely feeding
Novosibirsk Regior| 2,204,554 3,999,061 127,500 113,373 39,245

Source: developed by the authors

Using the mechanism of providing the tractorincrease in sales revenues by an average of
from the fleet of replacement vehicles for the10.5%, and gross profit by 57.6%. The
period of repair would allow the region's efficiency of production will also increase:
agricultural oganizations to significantly production profitability up to 35.1%,
improve their financial results (Table 11). profitability of sales up to 26%, main
The result of the use of a tractor from aproduction cost recovery up to 101.5%.
replacement vehicles fleet will result in an

Table 11. Calculation of the effectiveness of the proposed measures for the agricultural organizatiens of t
Novosibirsk Region

Index De Facto as for Planned Deviation

2016 % N
ﬁg‘_’fﬂges from sales 59 550,859 43,702,538 1105 415,1679.0
Cost of sales, ths. rub 32,338,299 32,338,299 100.0 0.0
Gross profit, ths. rub 7,212,560 11,364,239 157.6 4151679.0
Cost of the main ;4439107 43,039,107 100.0 0.0
production, ths. rub
(I;Oroducnon profitability, 293 35.1 x 128
Profitability of sales, % 18.2 26.0 X 7.8
Main prooducnon cosl 919 1015 « 96
recovery, %

Source: developed by the authors.

As already mentioned above, this calculationindicators would be higher if tractors from the
was made only for the situation when onefleet of replacement vehiclesould be used
tractor broke down. In practice, the number offor the time of repair use.

broken tractors is greater, hence, financial
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CONCLUSIONS Machine and Tractor Fleet of the Novosibirsk Region's
Agricultural Producers]. In Ekonomika i upravlenie v

. : XXI veke: tendentsii razvitiya [Economics and
Constant breakdown of equipment during theI\/Ianagement in the 21st Century: Progress Trends] (pp.

execution of technological  operations 123127).Novosibirsk.
significantly prolong their time, which [3]Belaits, D.S., 2017, Mekhanizm tekhnicheskogo

inevitably leads to the loss of production. At perevooruzheniya selskokhozyaistvennykh

the same time, the annual scrimgp of proizvoditelei Novosibirskoi oblastiThe Mechanism

. . .. of Technical Reequipment of Agricultural Producers in
equment exceeds new machlnery put mtqhe Novosibirsk Region]. Ekonomika i

service. The improvement of machinery for preqorinimatelstvo, 42(81-2), 862867.

agricultural organizations in the Novosibirsk [4]Belaits, D.S., 2017, Sovershenstvovanie sistemy
Region for the period under review was 7 servisnogo obsluzhivaniya selskokhozyaistvennoi
34%, while it was by 80% due to the tekhniki (na primere OOO "TD MTXSibir")

: . . [Improving the System of the Farm Machinery
acquisition of agricultural machinery used Maintenance Service (the Case of OO@rading

the operation by other organizations. Company MT2Sibir")]. Konkurentosposobnost v
In order to reduce the downtime of globalnom mire: ekonomika, nauka, tekhnoloii, 10
agricultural equipment, we offer a service12.

mechanism based on the creation of a fleet oﬁs(l?rih;\?eéakoe I\Lai‘i‘;t? [Whl""; Is Tr;gei’;?]’ 20%r50'm
replacement Vehl(.:les at QOO ."Tradlng http://megapoisk.cgm/trade-pljL;syti—minus;}
Company MTZSibir". Alongside with the [g|Deere, J.2013, Sdelki Tradén poviiyali na rost
purchase of aractor, the trading company prodazh tekhniki John Deere [TratteDeals Affected
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Abstract

The aim of this paper is to emphasis the main trends on the Romanian vegetal products. Weetthop has a
particular importance because of its contribution to feed people and livestock, on the one hand, and, on the other
hand, ensure the income for the farmers from export. The field crops placed under natural environment are
constantly under # natural risk factors (weather, producing floods, droughts and so on), with unpredictable
repercussions, especially under the current climate and climate conditions. The fertility ensures soil favorability for
different uses, such as agricultural cropssitly quantitative statistical methods, the paper proposes an economic
analysis in the period 2018017. These analysis shows that Romania cultivates large areas with vegetal products,
ranking on the highest place to cereals. The role of management amictdanethods remains a key element in
Romanian agriculture in respect with good practices and sustainability.

Key wordsvegetal production, environment, agricultural land, stress factors

INTRODUCTION the same area of land in one year [9].

The plant production is classified from many
The life and human activity are food points of view and is spread under natural and
conditiored and, alongside evolution, to be artificial areas. As such, it is proposed to
less dependent on hunting and gathered fromnalyze the local Romanian natural
wild fruits, people began to produce their ownenvironment exploited by field cropse,
food. But food production leads to a high species with a weight in agriculture [10, 11].
pressure on the natural balance, knowing thafs location, in Romania the forms of relief
plants form the basis of any food pyrammdt are structurally harmonious, most of the soil
just humans. The production of sufficient foodtypes are found on the continent, and the four
for humans and animals goes hand in handeasons (Romania is crossed by the 45th
with keeping of other living organisms under Parallel) manage seasowall agricultural
control [17]. If these are removed from the crops. The foundation of the agroecosystem,
environment (field), there is pressure onthe soil (an indicator of the environmental
biodiversity, both directly anohdirectly. evolution features), has received several
Maintaining life on earth, in its own right, has classifications from the Romanian
its origin in agricultural activity and others researchers, the latter dividing it into 12
with natural resource exploitation character.classes. What is important is theechanism
By judicious management of natural resource®f clay accumulation, an organic matter that,
and by resorting to the latest scientific resultsn relation to a multitude of other physic
in the field, the vegetal products obtained in chemical properties of the soil, promotes
the field have diversified both by the numberfertility. Ecological consequence, fertility
of species and by the -cultivars, namelyensures soil favorability for different uses,
varieties and hybrids. It should be stresseduch as agricultural eps. Out of the total
that in the temperate climate characteristic ofagricultural area, about 65% is occupied by
Romania, two productions can be ob&l on  field crops. From this area, considering the
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gualification degree (the classification of thethe whole chain (the final user farmer), and
land in quality classes5 classes), about 74% biofuel prices are congpitive.

belong to the first 3 classes. Therefore, theRomania has the higher agricultural potential
arable naturally favors plant production compared to the world's agricultural potential,
(organic fertilizer application is indicated). but there are some deficiencies (structure of
The plains and partly the hilly regions are theagricultural ~ crops, farming  systems,
relief forms in which the field crops spread, unqualified  professional labor  force,
predominantly on cernisoils, luvisoils, but insufficient endowment and teoblogically
also at their interference. Theils constantly outdated with machinery and equipment)
adapting to natural and/or artificial changes inwhich sporadically, influence economic
the environment, has undergone changes (idevelopment [16].

the last negative period, according to varioudn order to analyze the management of vegetal
practitioners). Managed accordingly to production it was started from the situation of
sustainable use, the provision of goods andRomanian agriculture. The analysis was made
services is ongotn Determining the relative at the natnal level for evolution of cultivated
value of a land (its cosdffective use) areas, yields and weights/ha in main cross in
contributes to the foundation of technologies,the period 2012017. The statistical data
investments, labor remuneration in agricultureused in this study were taken from the

and so on. National Institute of Statistics and National
Agricultural Research and Development
MATERIALS AND METHODS Institute. To get an overview of the vegetal

production in Romanian agriculture were
The amount of crop yield per unit area, suchconsulted more specialized materials.
as the prodctivity of crops, depends on the
whole set of environmental conditions as wellRESULTS AND DISCUSSIONS
as on the manager's experience, which can
alter the natural factors or the crop's qualitiesThe scientific approach of crop yield is based
to the best of the conditions natural. The-soil on research about the living conditions and
plant system involves numerous praes productivity of ecogstems natural and
influenced by soil work, herbicide action, cultivated communities [3]. Based on NIS
crop rotation, and differentiated application, (Romanian National Institute of Statistics)
depending on pedoclimatic conditions [1, 2, 4,data, Figure 1 shows percentage differences in
5, 8]. The solutions for the rational cultivated areas, outputs and yields in two
exploitation of arable land are given by theconsecutive years (2015 and 2016) [12, 13].
practical methods and recommeddeientific  There are increas in the areas cultivated
applications [7]. The agronomic technique iswith legumes for grains (without soybean)
based on the notions specific to pedologyand rapeseed, species where production
microbiology, = physics,  agrohemistry, increases are observed, but also on yield.
physiology, agricultural machinery, ecology Decreases in surface area were registered for
[15]. At the same time, they represent theindustrial crops, vegetables and fodder plants,
basis of other disciplines ofagronomic all of which recorded Ilow vyields.
specialty (plant, viticulture, vegetable Quantitatively, variable yields are achieved
growing, management, agricultural economy).both due to climatic variability/risk, as well as
In order to ensure energy security, manythe contribution of knowledge in the field and
countries have intensified the use of energyhe farmer's experience.
from renewable sources such as biofuelsThe land and the climate provide thepport
whose production is stit underthe current but the profitabiliy is given by the input
global economic context- an emerging allocation, the necessity of spending, the
industry [14]. It is active as long as there arehigher the intensity of the technological
enough resources, the technologies arsystem.
reliable, the transformation yields are high for
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Fig.1. Evolution of cultivated areas, yields and weights/ha in main cross, 2016 as compared with 2015 (%)
Source: NIS, 2017Author own processing based on data fiuttp://www.insse.rq/[13]

flowers and ormamental plants 1
strawberries # 2,726
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perennial fodder | 669
areen fodder | 864
melon and yellow melon 25

vegetables 228

potatoes 182
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oily plants
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grain cereals 5,48695
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Fig. 2. Area cultivated with groups of species and
species cultivated in arable land in 2016 (thousands ha)
Source: NIS, 2017; Author own proceasgibased on data frohttp://www.insse.rq/[13]

The environmentallriendly, ecoefficient environmental demand [6]. In Romania, crop
systems also require health, investment, th@roduction in arable land includes small
unitary ones being even higher than in thegrains, legumes, oil plants, tuber crops, sugar
previous case. beet, industrial crops, tobacco, medicinal and
Under favorable envimmental conditions, aromatic plants,fodder plants, vegetables,
mankind is provided with both food and strawberries, ornamental plants; they have the
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annual, biennial or perennial vegetation cycleoptimum, the grouping of the natural areas
In 2016, the total area cultivated in arable landvas achieved by degrees of favorability.

was 8,409,242 hectares, of which 4,982,912

ha in individual agricultural holdings
(59.25%). The areas occupied by the crops
and their structure are presented schematicall vesties
in the Figure 2.

The weight of the crop species in the
cultivated area of Romania in 2016 iS|surbe
presented in Fig.3.

Fruits

Potatoes

Sunflower

Maize
flowers and omamental plants | 0
strawbenies | 0

otherfeed m 3 Rye

perennial fodder  m— 7
green fodder F— 9 Wheat

melonand yellowmelon 0

W Series]

Fig. 4. Yield per capita in 2015, kg

hop | ©

sorghum for mature | 0 Source: NIS , 2017; Author own processing based o
sugar beet | 0 data fromhttp://www.insse.rq/[12]
oily plants  IE—————— 17
textileplants | 0
Jesumes or beans 8 1 Areas are understood to mean several
e Em——————1 administrative territories that are characterized
Fig.3. The share of share of crop species in thblar by . the unity of envwonmental faCtQ_rS and
area in 2016 (%) which have more or less similar conditions for
Source: NIS, 2017; Author own processing based oragticultural crops. For example, the Romanian
data fromhttp://www.insse.ra/[13] Plain (delimited by the Danube River that

drives the southern border on a distance of
Agricultural crops are important due to the 840 km and north of the Hilly Regions, it is a
existence of a main product (eg9: broad strip of at least 20 km in Oltenia and a
grains/seeds, vegetative organs, strains, maximum of 140 km on the Zimnicdime -
green or dehydrated plants), whichcanbethe j t e x t i ) was originally
raw matter for the food industry, light and forestry ecosystems, and nowadays is the
industry but also animal and poultry feed andarea of agroecosystems, respectively fulfilling
byproduct, useful in animal husbandry or as ahe most suitable conditions for the field
source of biodegradable organic matter. crops, the production of fodder plants (grasses
From the Figure 4 it agars that the exploited and leguminous plas}, vegetables and so on.
arable provides large quantities of agriculturalHowever, there are crops which, although
products to the population. There is aecologically suitable for the area, do not yield
predominance of cereals, which providesyjelds in this area due to the lack of irrigation
bread and pasta, but also concentrated foddefystems. The less favorable conditions have
and industrial raw materials (alcohol, oil, peen amplified by the degree of land

starch and son). _ fragmentéion and, implicitly, the dominance
In the genetic code of each plant species argf semisubsistence farms.

written  requirements for environmental

conditions, which, if they are favorable, CONCLUSIONS

ensure adequate yields. Therefore, the

ecological zoning of cultivated species is theRomania's agricultural potential ~ suffers
ecological support of the agricultira pecause of the excessive fragmentation of
production area. Thus, in relation to theproperty (the impossibility of intensive agro
ecological factors and the ecological cyltivation) and the global climate changes,
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with a reflection on Romania (excessiveagriculture, the following assessments are
frequent drought, periodic excess of humidity,made: organic farming has a major
erosion). As a result of the emergence ofcontribution to sustinable development and
various forms of degradation, arable landincreased interest  in rural  areas;
losses were reported, limiting the expansiortechnologically, at the same investment effort
of the performing agriculture. Consequently,and under the same conditions as labor and on
there must be a major interest in innovativethe same soil, economic results depend on
technologies, sustainable land use systemsiatural factors; conventional technologies,
preventing or minimizing soil degradation, although economidly efficient, should be
restoring productive capacity and vital gradually replaced by durable, conservative
processes of degraded soils. technologies; from the economic point of
Taking into account the market requirement,view, assessments are made (total arable land,
small grans are the first in their preferences, crops available field crops, inputs on crops
providing light industry with raw matters, and the availability of these resources); the
fodder concentrate and coarse fodder, andsiable field holding must comply with some
more recently, the biofuel industry (fossil requirements: full cultivation of arable land;
fuels alternative) with starch products andcultivating field species in a balanced
biomass. Some cereal species are estallish structure, according to the natural conditions
in the autumn (September October), and and the market; the possibility to achieve crop
they harness the Ilocal moisture androtation and rotation according toiesatific
temperature conditions, and others springriteria; socially, agricultural vyield in
(March - May) and are subject to summer Romania meets the consumption needs of the
moisture stress. Climate risk may exist undetocal population.

both situations, but the farmer must manage

the situation through technical tricks. REFERENCES
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Abstract

The quality of theoil coverdue to the use of various agricultural technologies is the subject of this Sheljarge

number of agricultural technological works that are executed under the ctiowal technologies can reduce the
natural soil fertility by modifying the soil agrochemical indicators. These negative phenomena have led to the
emergence and development of the concept called "system of agricultural works for soil conservation” [8],
acoording to which the system of works needs to maintain or improve the productive potential of the soil. The paper
presents the results of the researches carried out in order to know the effect caused by the long application of the
various soil cultivation ystems, on the chernozem type of Baragan Plain, soil with very high fertility potential,
where the humus content is on average 3.8%. Having as comparison base the classical soil cultivation technology
performed by classic plowing (conventional soil tillagat a depth of 22 cm, various variants with low soil works

were taken into consideration, namely the replacement of classical works with disc or chisel works (conservative
soil tillage).

Key words:disking, plowing, chernozem, humus, pH, total nitrogemservative soil tillage

INTRODUCTION MATERIALS AND METHODS

Precision agriculture is the most advancedlhe studies and observations were made on
form of agriculture practiced in developed the chernozem type soil with a dusty clay
countries in Europe and US and consists irtexture, 3% humus content and slightly
the involvement of modern technologies,alkaline reaction (8.5) in the Baragan Field,
informatics, satellites in the assessmafgoil  with field experiences with 3soil work
fertility indicators, vegetation factors, in systems and the witness where the normal
inputs metering and crops protection, in theplowing was applied at 22 cm.

extension of new generations of agriculturalResearches were conducted under a corn crop.
technologies, soil and crops protection [3],The soil works applied on the experimental
[13]. plots were:

All these requirements of agriculture have ledA - annual autumn plowing at 22 cm, (witness
to the introdetion and development of a new variant);

concept called "system of agricultural worksB 1 Performed inautumn over 3 years with
for soil conservation " [9], according to which disk harrow;

the system of works should improve theC i Performed in autumn over 3 years with
productive potential of the soil. the chisel;

This soil cultivation technique requires Chemical analyses were determined in the
waving at the tal or periodic plowing, the laboratory through following methods: humus
rationalization of the number of works and thethrough the determination of organic carbon,
preservation at the soil surface of at least 15 pH at 1:25 in aqueous suspensiomasw
30% of the total vegetal debris, system whichdetermined potentiometrically and total
is applied on approx. 45% of arable surfacenitrogen (N) by Kjeldal method.

worldwide and is projected to expand td45 Determination of humus content is done
over the next 15 years [11]. through the indirect assessment of the content
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because direct methods are accompanied byhe calculation of the experimental data was
errors resulting from Danilic oxidation [6], so done according to the variance analysis
the determination of organic carbon [2$  method.

used. Transforming the organic carbon

contentinto humus is done by multiplying RESULTS AND DISCUSSIONS

these values by a factor (1,724).

For the determination of total nitrogen, the The specific climatic conditions of the area
Kjeldahl method was used, based on the weand the technological methods of soll
oxidation methd of organic nitrogen cultivation cause changes in the agrochemical
compounds in the soil [5]. quality of the sail.

The methodology for the elaboration of The native soil has a moderate humus content
pedological studiesNational Researchand of 3.8% on the surface, slightly decreasing in
Development Institute for Soil Science, prdfile, reaching about 1.3% up to the depth
Agrochemistryand EnvironmentalProtection  of 1 m [15].

- ICPA) indicates the limits of interpretation This type of soil has a poor alkaline reaction
of the humus content and the correspondingcross the soil profile. Nitrogen soil condition
values of organic carbon content [16], pHin the first 20 cm is medium.

values and total nitrogen content [9]. In conclusion, we can speak of a soil with a
The soil was researched on th8@cm depth, high fertility that ensuresot plants a good
at the corn crop, soil samples being takergrowth and development.

from 10 cm to 10 cm.

Table 1.Chemical properties of chernozem soil not cultivdtBdragan Plain
Horizons and depth (cm)

Chemical properties Ap Aph Am AC Ccl Cc2
0-19 19-26 26-42 42-70 70-105 105180

Soil reaction 7.9 8.0 8.2 8.2 8.4 8.4

Organic matter (%) 3.8 2.7 2.4 1.3 0.6 0.3

Report C: N 12.54 11.01 10.3 9.87 8.35

Total nitrogen (%) 0.210 0.148 0.142 0.115 - -

Calcium carbonate (%) 0.8 3.4 7.6 10.9 17.1 15.5

Source Own research.

After the soil analyzes carried toun the Hence we nbce a significant decrease in the
variants with various systems of soil works, humus content of 0.50% when applying this
the influence of the soil working method on technology (Table 2 and 3).

the chemical properties of the chernozem isThe work of soil with disk harrows
found. If on a native, neworked land (Table determines the highest accumulation of
1) the soil humus content is in the first 20 cmhumus, on the depth of D cm, reaching
of 3.8%, we noticehat after the application of average values of 3.86%, after 3aye of
the technological works it has improved byworks.

using the proper crop technologies, reachin

3.9%. under the condition of soil work with gI'abIe 2. The humus content modification (%) under the

soil works influence, year 2014

the chisel or the_diSk_[4]- Soil tillage systems Depth (cm)
Humus content in soil 0-10 1020 20-30
If the average values of the humus conten Plowing (witness) 3.37 335 330
were 3,80% on the neaoultivated soil in the ~ The annual disk 3.30 298 285
Chisel plowgh 3.36 2.85 284

first 20 cm, after taking the land in the crop,

. . annually
and plowing the crop every year, it reached p| " for A- soil workg = 0.04
3.35% in the year 2014, rising by 0.15% by DLy (for B-depth) = 0.02
year 2016, but keeping it below the values of DLsy(for AXB) = 0.07

unworked chernozem. *DL - the limit difference gariance analysis method)
Source: own research.
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The work of soil with the chisel determines depth reaching values of 7.19 and 7.16 pH

the humus content to be close to the limitunits, which puts the soil in the neutral

values & the unworked chernozem. reaction class, values sustained also by other

The humus content is kept in all researchedesarchers: [14], [7] and [1].

technological variants, on a depth of 80 cm  Determinations made on this noropped soll

in average values limits. type show pH values ranging from 7.90 to
8.34 (low alkaline).

Table 3. The humus content modification (%) under theThe large number of works carried out in this

Sg“ _\vatanks i”ﬂ”‘t"‘”ce' year 2016D - perimeter led to an improvement in the soil's
T e'ft(}z(gm) - reaction due to the redueti in the surface of

Plowing (witness) 3.40 3.62 350 the substapces Ie_ached by the soil works in
The annual disk 4.00 3.72 3.59 the vegetation period.

Chisel plough 3.82 3.70 3.25 Soil reaction between years 2014 and 2016, in
annually the first 10 cm, shows an average decrease of
DLsy, (for A- soil works = 0.06 719 in th f plowi d7.38 i
DL (for B-depth) = 0.09 up to 7.19 in the case of plowing and 7.38 in
DLy, (for AXB) = 0.18 the disk work, limits that falinto the neutral

*DL - the limit difference yariance analys method) low alkaline field.

Source: own research. o .
Table 5. The pH values modification under the soil

In the next 10 cm, the highest humus content?orks influence, year 2016

as a result of the applied technological works > f1age systems = Di%t_gécm) =
was recorded in the variant were the plowing piowing witness) ~ 7.20  7.48 762
was used, the limits of the humus reache( The annual disk 7.47 761 7.85
3.4%, followed by the variant where thelis  Chisel plough 7.84 7.67 7.74

was worked with the disc each year with an annualy _

average content of 3.22% and followed by the gtzgg; N dsec;ir;l;/o:rli)s.)o; ULt

variant where the chisel was used (3.04%).  p|_, (for AXB) = 0.08

Soil reaction *DL - the limit difference ¥ariance analysis method)

The pH value is a dynamic measure and i:Source: own research.

affected by the seasonal variation of the

hydrothermal regime. In all experimental variants, the soil reaction

The soil reaction class in which most of theis maintained in the same loakaline range

studied variants fall is slightly alkaline, as are(7.18 - 8.01) due to the high carbonates

the native soil reactions values (Table 4 andconcentration which increases the pH and due

5). to the climatic conditions with precipitations
above the normal average of this region.

Table 4 The pH values modification under the soil In the variant with the chisel work there is a

works influence, year 2014 pH decrease from 80to 7.80 pH units, not
Soll tilage Depth(cm) very significant, due to the leaching of salts in
systems 010 1020  20-30 the deeper layers. In this variant the pH
Plowing (witness) 7.18 7.44 7.37 maintains the limits of alkalinity.
The annualdisk ~ 7.30  7.31 7.35 The content of total nitrogen in soil
ac:r']sui”y plough 7.75  7.66 8.01 Regarding the nitrogen content of the soil, it is
DL gy (for A- soil works) = 0.02 assumed that eharable layer of the cultivated
DLy, (for B-depth) = 0.03 soils in the temperate zone contains on
DL sy (for AXB) = 0.07 average between 0.@938% total nitrogen
— : : and is influenced by the climate, the type of
DL - the limit difference Yariance analysis medd) vegetation, topography and parental rfibh]
Source: own research. and [12].

Only the classical soil tillage (plowing) causes
a decrease in the soil's response -400cm
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Table 6. Thedtal nitrogen contentfdhe soil under the
influence of soilwork method (ppm), year 2014

Soil tillage systems Depth (cm)

0-10 10-20 20-30
Plowing (witness)  0.265 0.202 0.196
Disk 0.298 0.222 0.172
Chisel plough 0.215 0.178 0.173
annually

DL s (for A- soil works) = 0.01

DLsy (for B - depth) = 0.01

DLsy (for AXB) = 0.02
*DL - the limit difference Yariance analysis method)
Source: own research.

Table 7.The ptal nitrogen content of the soil under the
influence of soilwork method (ppm), year 2016

Soil tillage Depth (cm)
systems 0-10 10-20 20-30
Plowing (witness) 0.232  0.189 0.180
Disc 0.260  0.225 0.184
Chisel plough 0.215 0.186 0.170
annually

DL s, (for A - soil works) = 0,01
DL5% (for B- depth) = 0,01
DL5% (for AXB ) = 0,02

*DL - the limit difference Yarian@ analysis method)
Source: own research

The total nitrogen content of the soil
following the application of various soil
works methods, during the period 262@16,

recorded the highest values after soil workthe soil and decreases on the depth of the

intensifying pedogenetic presses for the
formation of fertile soil.

Soil works methods have little influence on
the humus content, its modification being
insignificant and keeping within medium
range limits. The work of the soil with the
disc harrow determines the highest
accumulatn of humus, at a depth of -0
cm, with average values of 3.50%. The
highest humus content is found in th&@cm
layer due to an accumulation of organic
matter not introduced on the soil depth.

The soil reaction, has passed from the neutral
field to the field taken in the crop and
ploughed annually by returning the furrow to
the native soil where the pH had slightly
alkaline values (7.90) under the influence of
the soil works. Variants with disk and chisel
do not modi fy
fall within the lower limit of the low alkaline
interval.

The total nitrogen content in the soil was
lower in the variants with plowing and disk
works, and the variant worked with the chisel
determined the best mineralization of the
nitrogen. The differece between the variants
in terms of total nitrogen content is generated
by the distribution of organic matter on the
soil profile and the microbiological activity in

with the disc (0.298%) and the chisel work arable layer.
caused an average drop of 0.035% in the first

10 cm compared with the conventional
plowing, being also the variant with the
lowest nitrogen content (Table 6 and 7).

The limit for the interpretation of nitrogen
content is medium and it is found in all
varians with works, only the variant with the
disc records large values in the first 10 cm.
On a depth of 10 30 cm, during the period
20142016, the total nitrogen content is kep
within the midrange limits in all variants with
soil works.

CONCLUSIONS

Due to the anthropic activity, especially of the
technological works of the soil, the initial

aspect of the natural framework can changejandra Marga et a,

beneficial or detrimental to the soil nutrient

content. The proposed works have the role offlPani I i uc,
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Abstract

The aim of the paper is to highlightofn the point of view of the specialized literature, the role of the Romanian
rural household in rural economy, while taking into consideration the opportunities and constraints of the new rural
development paradigm. The basic activity of the Romanian haaéehold is agriculture, with subsistence as main
characteristic; yet it should not be neglected that agriculture must ensure food security, ensure the rural
popul ationds stability through |job opporoteationihéncegl®e an d
need to increase the competitiveness and efficiency of farming activities on the subsistence household farm. The
rural household (which partially overlaps with the small peasant farm) has a recognized role in maintaining the
rural setlements, being responsible for the preservation of natural, social and cultural resources. The present
generation of farmers, according to the European Commission, has the multiple role of farmer, custodian of rural
areas and entrepreneur.

Key words rural household, rural economy, sustainable rural development
INTRODUCTION MATERIALS AND METHODS

The rural household, as main actor in the ruralrhe methodology used consisted in the

area, needs to get adapted to the new nationglyropean and Romanian literature review
and European rural development trends. with regard to the role of the rural household
Having in view the experience of developedwith agricultural activity in the Romanian

countries, at present, the less developed rurgyral economy from sustainable rural
countries are confronted with new challengesjevelopment pspective.

and new opportunities that the developed

countries had not faced before. The challengeRESULTS AND DISCUSSIONS

include a more demanding international

competitive environment, rural poptien  The rural household most often overlaps with
ageing, depopulation of predominantly ruralthe peasant household farm/individual farm,
areas, increased pressure on the limitegyhich is a production and consumption entity
natural resources and climate changes. Thgaving agriculture as main activity. The rural
opportunities include technical progress inhousehold, irrespective of its agritural
information and communications, agriculture,dimension, has an important role in

energy and health. maintaining human settlements in rural areas
Thus, a new padigm is needed for rural [12].
development, which should not neglect thein Romania, there is a large number of small
lessons of the past, but also cope with the newijzed farms, as subsistence and semi
challenges and opportunities of the 21 supsistence farms, operating a significant part
century (climate change, demographicof t he count rey Bhesefamgnsi c u l
changes, international competition and fasthave low productivity and a poor technical
technological chages)[11]. endowment, are highly fragmented and apply
traditional agricultural practices with low
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economic efficiency, having difficulties in -diminution of the number of household
adapting to the new technologies [7]. members, diminution of the number of nuclei;
The developed countries ahe European - expropriation of rural households;

Union plead for the family farms, the -loss of individual farm autonomy;
mediumsized farm being considered a model-widespread emergence of agricultural
of the agricultural policy in the Community. workers and commuters;

The family farms, with an adequate size,-emergence of mixed occupations in the
based on the private ownership upon land, ofamily, households consisting of persons
land lease, on which family lalr is the main  working in agriculture and industry;

labour input, with a diversified production out In the postcommunist/present period, the
of which a great part goes to the marketre  rural household is characterized by

a result of the orientation and support policies-diminution of the demographic size of
in agriculture, taking full advantage of the household, the rural household being almost
market laws. equal to the urban household from this point
Due to the low diversification levebf the  of view;

Romanian rural economy, the development ofre-emergence of the individual farm resulting
the rural area is conditioned by the agrariarfrom land restitution to former owners;
economy, by the structure and viability of -small land properties diged into a large

farms [3]. number of parcels;
Brief history of the Romanian rural - lack of material endowments to support the
household agricultural activities;

In order to highlight the main demographic,-large number of persons working in
social, econome and cultural characteristics agriculture and forestry;

of the Romanian rural households, their-demographic ageing and increase of the
evolution in recent history will be number of pensioners and people on social
investigated, i.e. in the 20century and early welfare;

21% century. This period has been marked byweak presence on the market of domestic
three great restructurings of the political food products directly from producers;

regime andagriculture in Romania. Thus, the - low incomes generated from agriculture and
first restructuring was triggered by the greatlack of nonagricultural activities as an
reform after World War %, followed by the alternative.

communist restructuring and the post Following the empirical analysis by historical
communist restructuring (transition period periods, we can no#c that there are great

and accession to the European Union). similarities between the poestar and post
The rural lousehold in the intewar period 1989 periods; at the same time, during the
had the following characteristics: communist period we can notice that the

- a great number of members on theagricultural property consolidation was
household, consisting of several nuclei, child hindered, with the loss of production
centered households [1]; equipment and of the intetesin the

- the household had a low dependency on thagricultural activities (through a massive rural
products coming from outside theuszhold; exodus in the communist period). Even

- excessive fragmentation of property; though the land properties were restituted
- the basic occupation of household membersfter 1989, these could be farmed only by
was agriculture; resorting to thireparty agricultural work, as

- the household incomes were insufficient tothe agricultural equipment ag lacking, and
meet the basic needgpoor population; this situation generated high costs that the
- excessive taxation; family could not cover. The repeated changes
- absence of an adequate and coheceadit of the political regime resulted in lack of
system. continuity, stability and sustainability of the
The rural household in the communist periodRomanian agricultural sector [13].

had the following characteristics: Present characteristic of the Romanian
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rural households in the context of rural and Housing, in line with the decreasing trend
area sustainable development of the population in Romania. Anotheeason
The rural household is the main component othat led to the decrease of the average
the rural area, providing stability and household size is the fact that the nuclear
dynamics to the entire system. The stabilityfamily replaced the extended family, as an
provided by households refers to thei effect of lifestyle modernization [10].

resilience in the moments of crisis, based on

the consumption of owproduced foodstuffs, Table 2. Average household size in Romania, by
as well as to the continuity of traditions and residence areas (persons/seold)

customs by household anchoring to the social; 1992 2002 2010 2015

. , .|’ Total 3.07 2.89 2.67 2.65
economic and social system. The dynamic$y,anT 303 579 554 557
refers to the moment when ethhousehold [Rural 312 301 283 276

accepts and acquires the modernizatiorsource: General Census of Population and Housing
elements and gets adapted to the social antP92, 2002 and 2011, NIS

economic behaviour of the new rural

devel opment trends. 000 rct
(1998) reveal that permanent mutual transferg
of norms and values are taking pldmween | 1 1 B Shar ofhousehols
the rural and urban families [2]. s it
In the year 2015, 43.5% of the number of|““1

Romani aés househol ds rur al
area, accounting for 3,312 thousand|®" W Share of sl
households where 9,150 thousand person i
were living. Nl

Table 1. Number of households in Rari@ by .y 0Shate offousenold

: vith 6 members ar
residence areas (number of households) more

Total Urban Rural 000

1992 7,288,676 3,970,435 3,318,241 Fig. 1. Share of households by the number of members

2002 7,392,131 | 3,995,239 | 3,396,892 on household, @2, 2011 and 2015

Source: General Census of Population and Housing
2010 7,470,429 4,208,032 3,262,397 2002 and 2011, NIS, Living Conditions of the
2015 7,470,000 4,158,000 3,312,000 Population in Romania, in the Year 2015, NIS [8]

Source: General Census of Population andiditag
1992, 2002 and 2011, NIS, Living Conditions of the In the period 2002 2005, the number of rural

Population in Romania, in the Year 2015, NIS [8] households slightly increased, while the
averge household size decreased. The

It is worth noting that there is a generalgircture of households changed in terms of
upward trend of households in Romania, Yekhe number of members: the share of
the number of rural households decreased byg,seholds with 6 members or more was

3.96% from the 200Zensus to the Census of 4own from 8.84% in 2002 to 7.27% in 2011
of rural households increased by 2.37%. In th&pare of households csisting of 12

urban area, the number of households wagembers increased from 46.67% in 2002 to
higher by 5.98% in the year 2010 as against) 649 in 2011, to reach 51.27% in 2015.
1992. _ _ In the year 2015, 51.27% of total rural
The average size of rural household, in thg,q,seholds had only-2 members and only
year2015, was 2.76 persons/household, downg 4494 had dependent children. These data
from 3.12 persons/household in 1992 to 2.83,,tjine a picture of households witimited
persons/household in 2010, as revealed by th@emographic reproduction capacity, most
General Agricultural Censuses of Population,g,seholds consisting of pensioners. This

2002 01 015
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picture can be completed with the profile of In the year 2016, the total holsdd income
household head: man (75.17% of households)yas 2,447.0 RON per household per month
aged 65 years and over (37.70%), withand 867.6 RON per person per month in the
secondary education (78.85%), whidilects rural area. The average incomes per
the traditional status of the household withhousehold in the rural area were by 26.45%
man being the chief of the family, edbed lower than in the urban area, while the

and with low educational level. average incomes per person by 34.43% lower
than in the urban area.
According t o t he hous
00 occupational status, the households run by
_ S employees and pensioners have the highest
- average incomes per person in the rural area,
“ N l.e. 1,114.81 RON per person and 894.68
o etucatin RON per person respectively

O Upper-secondary
education

0
0% 120000

OVocational education

20% 100000 DTotal

OLower-secondary incomein
education 80000 nature

0%

Total Farmer ~ Workersin  Employees Pensioners 0 Primary education
non- 60000 DCash
agricultural

- income
activitis

400.00

Fig. 2. Educational structure of household heads in thg
rural area, 2016 200
Source: NIS, 2017, Coordinates of the Living $lizml
in Romania. Incomes and Consumption of the 000

Population. Year 2016 [9] Totd  Enployees Workersin - Farmers  Unemplyees  Pensioners
non-

agriculural

According to t he aites
educational level, the lowest educational levelrig 3. siructure of total average incomes per person in
is noticed on the households run bythe rural area, 2016

pensioners (66_53% graduated only primaryS0urce: NIS, 2017, Coordinates of the Living Standard
and secondary edudat) and those run by in Rorr_lania. Incomes and Consumption of the
farmers (52.07% graduated only primary or"opulation. Year 2016 [9]

secondary education). The household head
with a nonagricultural activity as main
activity, who are employed and work in ron
agricultural sectors, have higher educationa
level (the employeesvith vocational, high
school and posdtigh school training account

for 79.04% and 63.64% of workers engagednr%%rS;z)’ u\r’]\'ggf trtllge f(;/r?rl]ueof Oia:f”?nu&ur;aels
in nontagricultural activities). P

) .
According o the NGOG g T o
occupational status, 37.60% are run by, . Y

Wages and social benefits are the most

i 0,
pensioners and 31.10% are run by empisye important income categories for the rural

and only 18.20% are run by farmers, which .
. L . __household, as they represent 42.2% in the case
means that farming is a subsidiary practice, f wages and 25.6% in the case of social

which generates a subsistence agricultur% o :
without positive  perspectives in the hege;'t? éy:t dgpcer::dllrjg ngt:\ei r;mrj]sghlold st atu
orientation towards a competitive economic : ) P o

- great differences in their contribution to the
activity.
11¢€

 the rural area, farm production was the
main source of household incomes,
raccounting for 24.9% of total incomes, which
represented the value of consumption of-self
produced agffood products (17.9% of total
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total income per person, namely:
- in the case of wages, their contribution to|
total income ranges from 10.70% in the case
of households run by avkers in non 800
agricultural activities and those run by
farmers to 79.00% in the case of householdy ¢
run by employees;
- as regards the social benefits, their|] *°
contribution to total income ranges from
5.50% in the case of households run by
employees to 5306 in case of households |
run by retirees. TOTAL UREBAN RRAL

Fig. 5. Structure of average monthly expenditures by
residence areas, 2015

B Value of
consurmption 0
seff produced
agrifood
products

O Cash
expenditures

20

o Source: NIS, 2017, Coordinates of the Living Standard
o o in Romania. Incomes and Consumption of the
0% benefis Population. Year 2016 [9]

0% D-from‘?oni

- s The struatire of expenditures by the

o o-fon occupational status of household head reveals

apialue certain differences, among which the most

- o important are the following:

vages - in the case of households of employees, the

category of tax expenses, contributions and

fees represents 25.5%as against other

o e ‘W”Jg“ﬁliiir!?”" EEE— households where the share of these
s expenditures range from 3.3% in the case of

Fig. 4. Structure of cash incomes by origin of money inhouseholds of neagricultural workers to

the rural area, 2016 9.7% in the case of the unemployed;

_Source: NIS, 2017, Coordinates of the Liv[ng Standard_ in the case of households of farmers, the

|Fr)1o Romanla. Incomes and Consumption of thegreatest expenditures are représdn by

pulation. Year 2016 [9] ; . .
investments and production, both in value and

Having n view the two main economic in percentage terms.

activities in the rural area, namely agriculturalin the year 2016, Romania had 3,300,672

and noragricultural, these have a lower individual farms, accounting for 99.55% of

contribution to the total average incomes petthe total number of farms without legal status.

person, i.e. 7.00% and 3.10% respectively. These holdings provide a clear/pertinent

The share of expenditures in incomes ispicture d the farming activity of rural

relatively similar in the two residence areas, households.

namely 87.86% in the rural area and 84.50%The average size of utilized agricultural area

in the urban area, yet the structure ofis 2.04 ha.

expenditures by the two areas is different. TheThe distribution of farms by rurality level is

share of cash expenditures account for 94.8%he following:

in the urban area as against 79.7% mriral - 59.84% of individual farms are located in

area, this situation being generated by theéhe predominantly rural areas, using an

high share of owaproduced food in rural avelge land area of 1.99 ha;

areas. The rural households pay less on food 39.54% of individual farms are present in

and beverages, services and fees, taxes and

different social contributions, yet their ] o

. . . In the absence of data on all indicators analyzed at the level

investment and pl‘OdUCtIOﬂ expe!mxdes are  findividual farms, the data on agricultural holdings without

higher than on urban households. legal status will be used.

40%

20%

10%

11¢
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the intermediate areas, using an average arganging from 4,000 to 11,900 Euro SO)
of 2.15ha; appeared for the first time, in order to improve
- 0.61% of individual farms are found in the the smalsized farm management and to
predominantly urban areas, using an averagecrease their incomes). The support will be
area of 1.01 ha. provided under the form of a lump sum for the
Out of total individal farms, 92.06% have an implementation of objectives provided for in
area up to 5 ha. The meditsized farms, the Business Plan (subeasure 6.3.). The
from 5 to 20 de ha, account for 7.23% of totalnumber of potential eligible beneficiaries is
farms. The developed countries of theabout 370,000 farms.

European Union have pleaded for the familyUnder NRDP 2014020, support measures
farm, the mediussized farm being for the smalsized agricultural holdings
considered the model of thagricultural appeared for the first time, for small farms
policy of the Community, with beneficial (with an economic size ranging from 4,000
effects at economic, social and cultural level11,900 euro SO), aiming at improving the
as well as in terms of environmental smallsized farm management and increasing
protection. the market orientation and revenues for this
The structure of individual farms [4] category of fams [7]. The support will be
according to the farming activity carried out provided under the form of a lump sum for the
results in the groupmof farms as follows: implementation of objectives established in
- in the predominantly rural and intermediatethe Business Plan (subeasure 6.3). The
areas, 74% of farms were engaged in crop andupport provided to smadized farms is
livestock farming, 24% only in crop farming mainly meant to determine the structural
and 2% only in raising animals; change [6] andpening to the market of the
- in the predominantly urban areas, 52% ofsmall farms with potential to become viable
farms were involvedn crop and livestock agricultural farms, as well as to increase the
farming activities, 44% only in crop farming capacity to identify new opportunities to sell

and 4% only in livestock farming. their products.
Romani ads agricul t-6r &ubmsasueeb.5 i$ dudresdectto senbll faorfers E U
from the years 1964970: who participated in ther8all Farmer Scheme

- The primary production value per hectare onunder Pillar | for one year at least and who
the Romanian farms (900 euro/ha) Immast commit themselves to definitively transfer
2.5 times lower than the EU average (2,00Qheir entire agricultural holding and the
euro/ha); corresponding payment rights to another
- the Romanian farm endowment (350 eurofarmer. According to APIA data from 2011,
tangible assets) is about 26 times lower thathe number of potentialemeficiaries for the
on the average farm in the EU (9,000 euro); Simplified Small Farmer Scheme under Pillar
- the banking credits provided to a Romanianl was estimated at 840,000 farmers.

farm (110 euro/ha)ra 16 times lower than This submeasure takes into account that, in
those provided in the EU (2,000 euro/ha) [5]. addition to transfers of ownership right, the
In Romania there is a large number of small voluntary transfer of land by some farmers to
sized farms (90% individual subsistence andther farmers camalso be achieved by long
semisubsistence farms) that use a significantime disposal of the right of land use (e.g. land
part of the countrybo tase)t inl ordere do &aglitate cland/tarmr a |
(56%). These farms have low productivity, a consolidation and therefore, alongside other
poor technical endowment and fragmentedmeasures, farm restructuring.

land properties, they apply traditional farming

practices with poor economic performance,CONCLUSIONS

with great resilience to the process of the new

agricultural technology integration. The rural household nowadays has to face the
Under NRDP 20142020, support measures to same ballenges faced by the rural area it is
smallsized farms (with an economic size part of. At present, the farming sector prevails
12¢
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in the Romanian rural economy, and its mainPol i ticii Agricole Comune
characteristic is the high share of subsistencBugetare pOS?H? 13. Insti t1 g t1 ul  Europ
farms, largely overlapping with the rural cur.e - pag. :

) ! http://beta.ier.ro/documente/spos_2011/SPOS_ 2011
households, which mainly produder self _nr_1_ROGEN.pdf, Accessed January 20, 2018

consumption and only occasionally for the[7]National Rural Development Program for the period
market and use the largest part of UAA and &014-2020 o
great part of labour input. The farming [8]National Institute of Statistics, General Census of

. : : Population and Housing 2002 and 2011
practice must ensure food security, ConmbUt%Q] National Institute of Statistics, 2017, Coordinates of

to the fight against climate Chan_g& providethe Living Standard in Romania. Incomes and
jobs and incomes to the rii@opulation. Consumption of the Population. Year 2016
The individual rural household represents thelO]National Institute of Statistics, 2016, Living

basic element in the organization of theConditions of the Population in Romania, in the Year

: 2015

contemporary world, representing a way of[ll]OECD, 205, A New Paradigm for Rural
existence that ~ ensures the pevelopment Paradigm for the 21st Century. A Tookiit
maintenance/preservation and functioning offor developing countries,

the rural space. This entity must be ddased http://oecdinsights.org/2016/03/31dawparadigm

natural, social and economic environmgnt,[Hitzg ePaOSpCeLS ¢ o eci'o'n . n'msat u f' 8: .-
with an important role in the proper operationg gr art. Colec™Hia 4. Editura
of the rural society it is part of. The rural[ 13] Steriu, V., Otiman, |I.,
household survival is absolutely necessary a§t r at egi ¢ pentru Dezvoltare
its disappearance would Ve serious A9roalimentar Hi a Spa'Hi ul ui
consequences, among which the following: 2020203, Editura Academiei Rom
- diminution of workforce that supports

environmental and nature responsible

activities;

- biodiversity diminution and loss of the

genetic fund of plants and animals of

autochthonous origin;

- gradualdiminution of traditional products;

- gradual diminution of food security and

independence;

- loss of cultural peasant identity (traditions,

folklore, peasant ethics) and disappearance of

specific occupations.

4
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Abstract

The paper approaches the issue of the labour force from Romania in regional atrefittecade after the accession

to the European Union. The economic, political, technological and financial changes occurred at different
aggregation levels have, profoundly, influenced the volume and structure of the labour force at national level. The
analysis is based on statistical data available at national and European level and follows the evolution in regional
profile. The result reveal an unprecedented dynamic of the national labour force and support the need for efficient
public policies in the &ld of education and employment, adapted to the new coordinates of the economic activity.

Key words labour force, regions, structural changes

INTRODUCTION at national and regional level and by urban
rural typology, have also been conducted in
Throughout the 20 century, numerous Romania. Some studies analyze the rural
economist but also representatives of thaabour force by dynamics, starting from the
academic sectohave approached the labour demographic structure of rural population and
force dynamics based on the demaffér jts socio economic characteristics with an
relation, the influence of capital and otherimportant role placed on the educational level,
factors that determine the behaviour of theprofessiona| training and the-cenversion of
labour force. Early American researches fromyyral labour force [10]. Others, das on the

the 1930" pointed out that the unrealisticparticipation of rural labour force, compared
expectabns of the private sector translatesto urban labour force, pointing out the

into anemic investments plans, determining predominant nature of rural areas as a

the economy to follow a downwardspr oduct i on space wher e
trajectory and was advocating for the activities hold a high share of its economy [2].
government's involvement through monetaryOther authors consider the lalioforce as a

and fiscal policy in supporting the r estrictive factor for 1
employment rate's growth[5]. Others, having in view a set of characteristics of the
identified a negative relations between theryral space as accelerated ageing, low level of
hourly salary level and the participation rateprofessional training, lack of investments and

of adult workers on the labour market [16].emp|oyment opportunities  [12]. These
Decades later, some approaches shiftegesearches deloped by the academic sector
towards the determinant factors of the labouhave been complemented by others evolved
force's behaviour higlghting the importance from the economic and institutional sectors.

of growth of women's participation on the Some reveal a specialization of Romanian
labour market and of patime labour. [1]. economy in low competitiveness sectors at
Other authors recognized , as main factors OEuropean level, which generate low added

the labour force participation, a combinationyalue and turnat cheap and unqualified labour
between the economic stagnation andorce [11]; others evaluate the labour force
inflation, as wellas a persistent, high level of market from the perspective of the
unemployment in western European countrie®ntrepreneurial environment ant its strategies
[17]. Researches approaching the labour forcgor adapting to the new economic realities [7].
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MATERIALS AND METHODS advantages provided by the migration to
another developed country

The present paper g to the analysis of [4].

official statistical data, regarding the Labour marlkt liberalization and the free

Romanian labour force, and following the movement of Ilabour determined by

typology of regions defined at European levelRo mani a6 s EU member ship

T predominantly rural, intermediate and intensification of the migration phenomenon.

predominantly urban regions. The data hasAccording to the United Nations statistics, by

been extracted from theTempo online the year 2016, more than 3.4 million

database of the National Institute of StatisticcRomanians had left to work beoad, or

[9] as well as from Eurostat database [3], andlefinitively settled their residence there. The

processed using standard statistical method$inancial support provided by them to their

The graphical representations (maps) havéamilies who remained in the country

been created by the author based on a specifmmontributed to the increase of their life quality,

software forGIS representation GeoDa. yet it was doubled by a series of sacio
demographic problems: thdepopulation of
RESULTS AND DISCUSSIONS areas of origin, of rural areas in particular, the

demographic ageing and degradation of
Labour force represents a key element ofamily relations, mainly between the parents
human capital, both nationwide and at thewho left for work and their children looked
other (regional, county, local) aggregationafter by their relatives [14].
levels; its characteristics (volume, All these added to internakdtors, such as
professional and vocational traiginmobility)  rural 7 urban migration and the strong
significantly influence the economic activity demographic decline; all these together
and the specific policies elaborated in thiscontributed to the current situation of labour
field. At the same time, labour force is force at national level, its adaptation to the
influenced by the economic, political new requirements with regard to the
technological and financial changes producedsocational training and staliji on the labour
at different aggregation lels [13]. market.
Romani ads i ntegrati oRomami @adst hecoBwmypeasn hea
Union structures brought about new acute crisis of the labour market, which might
challenges for the economic activity andgrow stronger in the future, in the absence of
labour force, such as the free and fasintegrated educational and employment
movement of capital flows and commodities, strategies that should make it possible to
as well as the great mobility of labour force, develop the lbour resources according to the
determining an unprecedented dynamics ohew coordinates of the economic activity.
labour, generated by the opportunitesh Ther e i s probably no <co
provided by its relocation in the developedthat does not currently face the effects of
member states while looking for jobs, which staffing crisis. Whether we speak about IT
ensures much higher incomes than at nationglrogrammers, engineers or finance experts,
level. Without any doubt, the best prodaét there aremore and more companies claiming
Romani ads export a f tthatr theyld® & findv gqusalifiech staffiaAs a
capital, the vital force of any economy. proof, NIS statistics reveal that the number of
Migration for employment was the most vacancies almost doubled, from 38,625 in

important component of national migrationin2 009 to 59, 753 in 20160 |
the last decades, yet the intensity of thisSRomani ads |l abour resourc
phenomenon has not been fully reflected byafter the accessioto the EU. They represent
theofficial statistics [14]. that category of population that has all the
AExternal mi gr ati on phgskal and intebectyal capacities pnabling ih d

harsh reaction to the economic situation in théo carry out useful work in one of the
country, on the one hand, and to theactivities of the national economy [8].
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I n the year 2006,
totalled 13801.6 thousand persons, out of

than 1 percentage point in terms of the

which 51.75% men and 48.25% women. Outincrease of male resources, respectively the
of total labour resources, the resources in théecrease in female labour resources.
predominantly urban regions accounted for

10.88%, the remaining resources being almos
equally distributed between the intermediate
regions and the predominantly rural regions,
l.e. 44.29% and 44.83% respectively. In the
first two years of EU membership, the total
labour resources began to decrease slighth
this phenomenon being followed by a period
of growth at about the same rate. Tharye
2011, marked by the peak of the global
economic and financial crisis, which had a

W <-20%
B -20%-10%
[ -10%-0%
H o0%-10%
W >10%

A0

Rt

strong _ impact in quania, signals out therig. 2. Labour resources 2015/2006, by county
beginning of the decline: the labour resourcesource: Own processing GeoDa of Tempo Online NIS

gradually decreased nationwide (mainly in thedata

period 20132014) to reach 12,481thousand
persons by the year 2015, by 9.56% lowe
than the value in the reference year.
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Fig. 1. Labour resources, according to urbaral

typology
Source: Own processing of Tempo Online NIS data.

The strongest decline was found in the
predominantly rural regions, where the

At county level, the most affected by the

decline of the labour resources where the
counties from the soutbags and northeast
regions, namel vy
Bactu (over 20%); at
counties registered higher values compared to
the reference year | | f o v , Ti mi H

=
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Fig. 3. Active civil population, according to urbaural

labour resources were down by 12.13%typology
(750.6 thousand persons); the intermediaté&ource: Own processing of Tempo Online NIS data.

regions come next, with 9.85% (602.4
thousand persons). In the same period, in th

&he labour supply decreased nationwide,

urban regions, the labour resources slightlyfhroughout the investigated period, the
increased, by 2.16%; i phenomenon can be Most affected being the predominantly

explained by the numerous employment

opportunities provided by the urban area and€Presents

rural regions. The active

the potential

population
labour pply,

the higher incomes that can be obtained. Adhcluding the employed civil population and
regards the structure of labour resources, n€ registered unemployed. In the reference

significant changes were produced in they € af

(2006) , Romani
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population totalled 8,929.8 thousand personsaccession to the European Union, followed by
out of which 52.95% men and 47.05% three consecutive years of decline (2009
women. The predominantly rural regions2011), which coincided with the restructuring
included almost 44% of the active population, of activity in the public and private sectors
followed by the intermediate regions (aboutdetermined by the financi@conomic crisis;
43%) and the urban regions (almost 13%). the slight recovery in theyear 2012 was
The first two years of EU membership werefollowed by another period of three years of
marked by the increase in number of thedecline, with the active population reaching
active civil population, mainly in the 8,340.60 thousand persons by the end of the
intermedate and predominantly urban period, down by 1.5% compared to the
regions, followed by three consecutive yeargeference year (2006). In this case as well,
when the number of the active populationthroughout the investigatl period, the
decreased, under the background of the globgiredominantly urban regions were the net
economiefinancial crisis. The strongest beneficiary of the labour force transfer
impact was felt in the intermediate andbetween the three regiongmainly from the
predominantly wral regions, the active predominantly rural regions); in this case, the
population decreasing by 270.1 thousandcemployed population increased by 12.8%,
persons on cumulated basis in this periodwhile in the predominantly ural and
After a temporary recovery in the year 2012,intermediate regions, the employed population
the active population resumed its downwardvolume decreased by 5.2% and 2.2%
trend, to reach 8,776.8 thousand persons at thespectively

end of the priod, down by 1.71% than its
value in the reference year. Throughout thg s

period 20072015, the active civil population | swew;
had successive periods of growth and| 7w
decreasethe predominantly rural regions
were mostly affected by the decrease of the & Prtrinty e
active populdion volume (about 5%), 2 400000 1 8 Predorinanty uban
followed by the intermediate regions, with | oy

Thou. Persol

about 2.5%, while the predominantly urban| =wo;
regions experienced a significant growth of| o}
the active population, by about 12%; in this 0004
context, at the end of the period, the share or: , .

. . . . ig. 4. Employed population, according to urkraral
active pgulation in the predominantly urban typology
regions represented about 15% of total active&ource: Own processing of Tempo Online NIS data.
population. In terms of gender structure, the
active population experienced a slightly Besides the decrease in the volunfetioe
increase of the share of male population employed population, changes were also
about 54%, compared to the reference year. produced in terms of its structure by main
The predominantly urban areas as activity sectors in the period 20@®15. At
polarizing centres for the workforce. The national levelthe most dynamic sector was
indicator Employed populationincludes all the tertiary sector, the sector of services, as
the persons aged 15 years and over who wef@is attracted an increasinggrger part of the
engaged in an economic activity producinglabour force each year; in the year 2015 this
goods or services for at least one hour duringector accounted for 45.83% of total
the rderence period. In the investigated employed population, as against 41.92% at
period, the employed population had a similarthe beginning of the investigated period. At
evolution to that of the activpopulation, in the same time, the secondary sector, the sector
close connection to this: a first growth periodof industries and anstructions, the second as
(2007, 2008), under the background of theshare in total employed population, had an
economic activity dynamics generatbyg the oscillating evolution, marked by consecutive

12¢
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ups and downs, at the end of the periodorimary sector- agriculture) being registered
reaching a similar share to that in thein Olt, TeleormanGi ur gi u, CLIl Lr a'H
reference period, i.e. around 30%. Asregard¥ as | ui and BotoHani <cont
the primary setor, i.e. agriculture, forestry

and fisheries, after a consecutive growth D

I 10-20%

period of its share in total employed O=w
population, in the period 2068012 (which ~ ==
confirms the hypothesis regardinghe
character of the rural space, as a
temporary space of refuge ér the labour

force, in the economic recession periods), a
decline period followed, to reach 24.02% in

2015 (as against 27.52% in 2008).

om Fig. 6. Share of employed population in agriculture,
oo 2015, by county

woyJawl o les| e les| lew| las| ue| s Source: Own processing GeoDa of Tempo Online NIS
o data

60.00

3056 249 2189 827 261 %2 558

The employment rate i increasing trend,

4000 3016

o) [ I A yet continues to be under the B level. The

= B B R B R b b D employment rate of the population of working

we) B8 - . age at national level followed an upward trend

Tw  m om om om om omom in the period 2002015, yet continuing to be
under the EWR7 average, by about 4

Fig. 5. Structure of employed population, by activity percentage points. Depending on the ufban

sectors . .

Source: Own processing of Tempo Online NIS data. rural typology, the most iportant mcreage of
the employment rate was noticed in the

This situation is also present at the level of thePrédominantly rural regions, this exceeding
urbanrural typology, withthe tertiary sector the national average beginning with the year

taking the largest share of the employed 20120’ to reach 63.5% (71.7% in men and
population in all the three regions: 94-9% inwomen)in the year 2015.

predominantly urban 71.33%, intermediate

i 45.00%, predominantly rurai 37.76%,

followed by the secondary sector, i.e. industry ., W
and constructions. The predominantly rural « 4:
regions are an exception, where although th¢.>| ______ _~~~—

primary sector experienced a restructuring | s o e T
process in the investigated period, this| .

continues to be the second activegctor in

terms of its share in the employed population ™ = "= " w " w w0 w0 owe om ow | ow
structure, with 33.40%. [P eon + s o et = s 7]

The employed population structure continueézig' 7. Employment rate of theopulation of working
age, according to urbamral typology

to reveal a high share of employment inggrce: Own processing of Eurostat data.

activity sectors with low productivity and

value added (the primary sector), which is theAs regards the predominantly urban
largest share in EU, at great distance from theegions these hadhe highest values of the
next countries in the ranking [15]. employment rate throughout the
The counties from the south and needist investigated period; in the year 2015.th
regions stand out in this hierarchy, valuesemployment rate was 66.9% (74.4% in men,
over 40% (population employed in the 59.9% in women). The only regions where a
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decline was noticed in the employment rate in =
the period 200-2015 were the intermediate | =
regions, with values significantly lower than | -
those in the urban and predominantlyral 0
regions i at the end of the period, the
employment rate in the intermediate regions «
was 56% (64.1% in the case of men and -«
47.8% in the case of women). w0
Unemployment i decreasing trend, values _-— ———
under the EU average, yet continues to be [ty s 3 s — Pty ol o e =071
high in the case of young population. Fig. 8. Unemployment rate, according to uriaral
Unemployment is another important indicatortypology _

i expressed as number of persons looking fopCurce Own processing of Eurostat data

a job, as unemployment rate respectively.  The effects were also felt after this moment,
The number of the unemployed people had &g the unemployment rate began to decrease
decreasing trend nationwide in  theggnily  with a relatively constant value
investigated period, toeach 623.9 thousand 5,5und 6.8%, by 2.6 percentage points lower
in 2015, by 14.34% less than its value in thethan the EWR27 level (year 2015). According

reference year (200@8]. The structl;re of the {4 the urbarrural typology, the predominantly
unemployed by gender was 63.3% men anq,han regions had lower unemployment rates

36.7% women, quite similar to that in the jn the investigated period as against the
reference year. According to the urbamal  intermediary and predominantly rural regions,
typology, the rgions where the number of the eycept for the years 2013 and 2014, to reach
unemployed people decreased, in the perioghe value of the reference year the end of
20062015, were the intermediate regions (bythe period, i.e. 5.7%. Although the
90.2 thousand persons) and the predominantlyreqominantly rural regions had lower
rural regions (by 16.6 thousand persons). INynemployment rates compared to the
the same period, in the predominantly urbanyiermediate  regions,  throughout  the
regions, the number of the unemployed rosgnyestigated period, in the last year of the
by about 3%, under the background of risinginyestigation (2015) they reached the highest
unemployment among men. However, theyajue  the three regions, namely 7.3%,

predominantly rural regions still had the pigher than the level in the reference year, i.e.
highest share in the total number of theg goy

unemployedi about 59%, followed by the
intermediateregions i about 29% and the &<
predominantly urban regioris12%. ey
Nationwide, the unemployment rate
followed a trajectory similar to that of EU-

27, yet with lower values compared to this.

Under the background of the development o

the economic activities irne first years of EU
membership, unemployment rate began tc
decrease, as against the referer_me YEar, Wy 9 Unemployment rate, 2015 by county
reach a minimum value of 5.6% in the yearsource: Own processing GeoDa of Eurostat data
2008. The effects of the global economic

financial crisis that followed, transposed into At county level, the highest unemployment
the restructuring othe economic activities, rates in 2015 were concentratedtiie south

both at national and European level,West, northeast and southast regions, while
determined the increase of the unemploymeniower levels where registered by counties
rate up to 7.2% (2011), which is identical to from central, nortiwest and west regions.

its value in the reference year. The unemployment rate in the young

12¢€
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population (1524 years) also had a similar employed population), with consecutive
evolution in the predominantly ral regions, periods of growth and decrease, being
to reach 21.7% in the year 2015 (as againgnfluenced by the changes determined both by
20.7%- the value of the reference year), yetthe EU membership and by the economic
ranking second in size, next to that of therestructuring thatfollowed after the global
intermediate regions 22.8%. Both values economiefinancial crisis of the period 2008
were above the national averag@0.6% and 2011, whose effects can be also felt at present.
the EU27 average i 186%. The Opening up the Europeamde labour market
predominantly urban regions were anfor the citizens of the EU member states has
exception, where the unemployment rate ingenerated unprecedented mobility of the local
the young population was under the (nationalabour force mobility, looking for jobs to
and EU27) reference values, with 18%. ensure a much higher level of incomes; at the
Unemployment in the young population same time,at national level an increasing
represents a very important social problem; irmobility between the rural and urban
order to solve this problem, efficient policies regions can be also noticedhe latter having
are needed in the field of education andan upward evolution of the specific indioss,
employment. In the absence of these, thesupported by the accelerated development and
young people continue to depend on theithe multiple opportunities provided to labour
families and are not motivated to carry out anforce in terms of diversity of activities and
income gaining activity. This type of @o-  higher incomes. At the same timehe
demographic pressure is also doubled by th@redominantly rural regions were mostly
dependency raté, which reveals the level of affected the specific volume indators
support that the young generation and/othaving significantly lower values as against
elderly people need from the population ofthose in the reference year. These add to a
working age. In the year 201@he young structure of employed population dominated
peopl ebdbs de amldtedmaty rbytheeprimary sector (agriculture); its values,
of population under 15 years old to thealthough decreasing  throughout the
population of working age, 164 years) at investigated period, continue toe bmuch
national level, was 23.12%, above the EUhigher than those at national and-BU level,
average (21.99%), lower in the case ofwhich reveals astill high dependency on
predominantly urban regions and the highesagriculture of the population from these

in the predominantly rural regions (24%R  areasand the lower opportunities, compared
This situation is also found in the casetloéd to the other employment areas in the
dependency rate of elderly peopléabove 65 secondary and tertiary sectors. The
years), the predominantly rural regions havingunemployment phenomenon also contributes
the highest value, 27.84%, yet under the EUo the overall picture, which mainly affects
average of 28.86%. Thus, the acceleratedthe young population (184 vyears) and
demographic decline that th@redominantly having higher values than at national and EU
rural regions from Romania had to face in the27 level; this calls for a deep reform of the
last decade, and the need for a strategieducational system, in general, and of the
approach to their development, aretechnical education in particular, in order to

highlighted once again. ensure its correlation with the current
requirements of the labour market as regards
CONCLUSIONS professional and vocational training, thus

providing for real employment opportunities
Overall, in the period 2007 2015, the forthe young population.
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Abstract

In order to evaluate the influence of the worm compost on the physiological development of the peas, depending on
the phenological phases, the researches were carried out during steydiar of action of two types of worm
compost: worm compost-l obtained using as the bio transformer of the Red Hybrid of California and worm
compost IIi using descendant,Fof the new line of earthworms, obtained by crossing the California Red Hybrid
earthworm with local rubbish earthworm. Materials for research were: worm compost, the soil and the peas variety
"Renata". The worm compost was incorporated into the soil, early spring, on the autumn plaakigg into

account the dose of 4 t / ha (orkiffacres) Previously the worm compost and soil samples taken according to the
usual methods were subjected to biochemical analyzes. At the end of the experiment, essential changes in the soil
samples were not found, except for the content of organic maatte humus, which in the soil samples of the
experimental lots exceeded that in the samples of the control lot, respectively by 110Q28%6; 10.34%22.05%

and 17.149%19.74%; 11.43%13.16%. As a result of the study of the phenological phases dettebopment of

peas, it was found that peas cultivated with worm compost fund (experimental lots) develop@di&ystearlier

than the cultivated with natural background (the control lot).

Thus, using the usual methods, the influence of worm compateophysiological development of peas was
evaluated.

Key words:organic fertilizer, peas, phenological phases, soil, worm compost.

INTRODUCTION influence of harmful substances on the
organisms, paying special attention to the
Obtaining organic farming is a social issue Ofprob|ems of bioconversion, through worm
global importance. The global environmentalcultivation, of organic waste from various
situation, incluéhg the region, has worsened pranches of the national economy, including
in the last century due to the industrializationagriculture. The aim ofhis biotechnology is
and chemicalisation of agriculture, the the obtaining of the organic ecological
increase in the number of means of transporgertilizer, the worm  compost, the

the storage, the preservation and the-ns& incorporation of which in the soil increases
of organic waste, etc. These have resulted ithe amount of humus [11].

pollution of the environment and its |n recent years there has been a significant
components. _ decrease in the amount of humus in the soil.
A special role in the improvement of the The loss of annual humus in soil constitutes
environmental situation lies to the technology0.5.0.7 t/ha. In order to bring the humus
of bioconversion of organic waste by werm palance to the level without deficit (zero), it is
cultivation and the use of its products in ordemecessary to incorporate in soil about 6.3 t/ha
to solve problems in the agran sector [1], of the obtained compost [10].

[2]. _ _ The amount of humus in the soil is orfettee
Bioconversion of organic waste through wormmain indicators of soil fertility. Humus has a
cultivation as a new direction of science andmultilateral influence on agrochemicals,

agro _biological practice deserves a speciahygroscopic, thermal, technological and
attention with fundamental research [3], [4]. biological soil activities. In humus, are

Science and world practice conductedconcentrated up to 98% of nitrogen reserves,
research aimed tamoving the negative 0% phosphorus, 80% sulphur, esgdnt
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guantities of other micraand microelements. improves production quality and increases
Under natural conditions the accumulation ofcrop productivity [10].

humus in the soil flows very slowly. For the

formation of one centimetre of soil it is MATERIALS AND METHODS

necessary to pass a period of 100 years. Under

the influence of the anthpogenic factor, this For conducting research on the evaluation of
process may take-3 years. The incorporation the physiologial development of peas, in
into the soil of the traditional compost various phenological phases, in the first year
obtained from the manure of different animalsof action of the worm compost, under the
is effective but costly because only 20 kg ofpractical conditions of the TES "Maximovca",
humus is formed from a tone of compost [7]. was organized an experiment according to the
The incorpoation of the worm compost in a scheme outlined in the Table 1.

dose of 48 tons/ha, depending on the amount

of humus contained in the soil, essentially'able 1.ExperimenEcheme

improves its quality, because in a tone of h The I
- . e lot " Investigations

worm compost it is contained from 270 to 300| ,umber conditions of| ing the
kg of humus. Therefore, the use of worm the experiment

. . experiment
compostallows the essential reduction of the
period of completing the humus deficit in the - Biochemical
soil [10]. I Natural investigations  of
According to the research carried out, it hag control background \(A;%rtwe Cgrc?gﬁ;t
been found that the incorporation of the wor humidity, dry'
compost into soil increases not only the| Worm substance,
quantity of nutrients butlso the biological | gxperimental | compost 17 | 2r9aMc — matter
activity of the soil. Also, the worm compost | | 40 kglacre ?rgbggxgtsiz;mn
reduces soil density (from 2.70 to 2.67g / the physiological
cm3), maintains the humidity in the soil. The | |, Worm development  of
incorporation of the worm compost into the| Experimental | compost Ili | Peas
soil contributes to the reanimation of soil| II 40 kglacre
fertility and its purification of toxic

substances [10]. Source: Own design.

As a result of the research it was found thatrne research material served: the soil, two
the worm compost has a beneficial effect ONynes of worm compost (worm compos:[- |
the physiological development of crops, ghaned using as the bio transformer the Red
quality, _quanﬂty of produ_ctlon, acceleration of Hybrid of California earthworm and worm
the baking process, resistance tdawnrable  compost I1- using F descendants of the new
climatic conditions and different diseases ofjine of earthworms. obtained by crossing the
agricultural crops, but also to the process 0Req Hybrid of California earthworm with the
obtaining ecologic agricultural production [S], r,pbish local earthworm) and peas soul
[6]. . "Renata”. In the experiment were used three
The article presents the results of the researchyis with the surface of one are including a
conducted on the evaluation of the onil Iot and two experimental lots. On the
physiological @velopment of peas, in various conirl lot the plants were cultivated with

phenological phases, in the first year of action,a¢ra| background, and on experimental lots
of the worm compost, incorporated into the_ it a worm compost background.

soil, taking into account the dose of 4 tha (0 the experimental lots, until the sowing of

40 kglacre). the peasvere incorporated as fertilizers worm
It has been found that worm compost reduce;‘:ompost | and worm compost II, at a dose of

the duration of plant photagical phases, 40 kg /acre, taking into account the dose of 4
increases plant resistance to phytopathogenign, “Until the incorporation of fertilizers into
attack and unfavorable climatic conditions,
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the soil their biocamical quality was
determined. From each lot, up

to 19.30%; 8.63% and 17.91%, and the

to thecontent of dry matter decreased by 20.25%,

incorporation of fertilizer, and 3 months after compared to the same indicators of worm
incorporation, soil samples were taken fromcompost II.

the depth of @0 cm and 120 cm for the

As a result of the analysis of the obtained data

purpose of determining the active acidity, (Table 3), it was found that in soil samples

moisture content, dry atter, organic

collected from lots, from the deep ofl0 cm

substance and humus. During the experimengnd 1520 cm till the sowing of the peas, the
observations were made on the physiologicafjuality indicators are not essentially different.
development of peas depending on fourThe resits of the research shown in Table 4

phenological

of pods formation and final dking). The

phases (emergence, beginningemonstrate that after 3 months of the
of blooming, end of blooming and beginning incorporation  of

the fertilizers, the
biochemical indicators of the soil taken from

duration of the experiment constituted 3different levels during the experimental.

months.

The biochemical analysis of worm CompOStTable 3. Particularities of the biochemical composit

and soil was performed according to the us
methods presented in Razumov B.A.'s manuy

_¢f the soil until the incorporation of the fertilizer
?_“ts andBi ochemical indicators, (

- mpling| Active o |Dry | Organic .
AHandbook of the | ab|erh alicidayr ﬂ“m'cﬁys ssian@ iubaarf&e‘t:;:?:rﬁ J) € mi
for analysis on feks 0 [ 12] an@_len t HE %
Standards [8], [9]. I control ) ) )
a) 010 7.22N|13.100186.90N0N4. 38N(3. 30N
b)1520 |7.8N o0f17.10f82.9084. 43K(3. 50N
RESULTS AND DISCUSSIONS .
I exp.
. . . a)010p 7.21RKN12.20f87.80(3.68N(3. 50K
Analyzing the obtained results regarding th@is20 |7. 14K |15. 55084. 45(5. 37N(3.50
quality indicators of the I and Il worm(, . _
compost (Table 2), it was found that the valu%f;;o 7. 30 3-71[112 91.8915 §§E 3 ggN
of the active acid (pH) does not differ ' ' '

essentially. Thecontent of humidity, dry
matter, organic matter and humus in th

samples of the worm compost | are d'fferemdemonstrate that after 3 months

from those of worm compost II.

Table 2.Quality indicators of worm compost

Name of fertilizers
Crt. | Indicators worm worm
No. compost | compostl
1 Active acidity, u.c. 7.23 N7.21N
- 51. 20|
0,

2 Humidity, % 61.08 0.01
3 Dry substance, % |38. 92N 48. 80|
. 28. 40

0

4 Organic substance, 9% 3 0. 85 0.90
Quantity of 30.87

5 humus,% 36.40 2.27

Source: Own results.

Source: Own results.

®The results of the research shown in Table 4
of the
incorporation of the feilizers, the

biochemical indicators of the soil taken from
different levels during the experimental period
did not change significantly. However, the
value of organic matter and humus in samples
taken from the depth of -00 cm of
experimental lots [l andlll increased
respectively, by 10.00%; 22.05% and 19.74%;
13.16%, and in the ones taken from the depth
of 1520 cm respectively increased by
21.12%; 10.34% and 17.14%; 11.43%,
compared to the same soil indicator of the
control lot.

So, as a result of theesearch, it was found
that in the first year of action of the worm
compost soil fertility was partially improved

Thus, it was found that the value of humidity, by increasing the amount of organic substance
organic matter and humus in the samples o&nd humus.
the worm compost | increased, corresponding

13¢
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Table 4. Particularities of the biochemical composition
of the soil after incorpa@tion of the fertilizer

Lots an Bi ochemi cal indicators,
sampling| Active Humidity, Dry Organic |\ s
depth, acidity, % substance| substance| content. %4
(cm) u.c. % % ’
11 control . .
a) 010 7.17 §13.55186.4504. 40R(3. 80K
b)1520 |7.29 Nf17.42182.5814. 45N(3.50 |
II'i exp.

a) 010 6.93 113.73186.27014.84RNq4.50N
b)1520 |7. 01N |18.03f81. 9715. 39N(4. 10 |
IIlT exp. 5 5 5
a) 010 6.80 19.81N|90.1915.37R04. 30K
b)1520 |6. 80217 N18. 98H81. 02N4. 91N(3.90 |

Source: Own results.

As a result of the conducted observations

during the first year of action of the fertilizers

on the phenological phases (Table 5), it was

found that the peas cultivated with the worm ‘ R E00 Pt da

compost fund of the experimental lots | and Il Photo 1. The physiolacal development of cultivated
peas with a worm compost background ( the |

had properly grown on the 48 and 1%h o erimentallot), in the second phenological phase

day after sowing. Peas from the control lotsource: Original.

cultivated with natural background began to_

rise on the 14h day after sowig. '

SN AN TR AR |

Table 5. Evaluation of the influence of the worm
compost on the phenological phases of peas
The period of the phenologic
phase (after sowing) days
[5) [®) [=]

8 o
o £E |E,32
5 |38 |g8E®
mos |madE
Control
(natural 16 49 57 88
background)
Experimental |
(worm compostl 1) 10 40 48 80
Experimental I
(worm compost Il) 11 41 49 81

Source: Own results.

From the ab(.)ve mentioned it W"J?S found tha Photo 2. The ph;sioigical development of cultivated
the peas cultivated on the lots with the WOrMyeas with a worm compost background (the Il
compost | ad Il, rose by 6 days earlier than experimental lot), in the second phenological peas
the one on the control lot. Source: Original.

The blooming of peas on experimental lots |

and Il (with a worm compost background) Analyzing the results in the Table 5, it was
(photo 1 and photo 2) started properly on théound that the plants in the control lot

40-th and 41th day, after sowing. (Photo 3) began to blossom on theth3day
after sowing.
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LY

than that on the control lot.

Thus, the physlogical development of peas
was evaluated under the influence of the
worm compost in its first year of action.

N R
A

CONCLUSIONS

As a result of the research it was found that:
the value of humidity, organic matter and
humus in the samples of the worm contplos
increased, corresponding to 19.30%; 8.63%
and 17.91%, and the content of dry matter
decreased by 20.25%, compared to the same
indicators of worm compost Il;
-in soil samples collected from lots, from the
deep of 810 cm and 120 cm till the sowing
1 Bl of the peas, the quality indicators are not
\ % B essentially different;
1A% ‘ 3 . -after 3 months of the incorporation of the
Photo 3. The physiologicalevelopment otultivated o jjizers, the biochemical indicators of the
peas with natural background, in the second . . .
phenological phase soil taken from different levels during the
Source: Original. experimental period did not change
significantly, however the value of organic
Thus, as a result of the observations, it wagnatter and humus increased compared to the
found that in this phenological phase the peasame soil indicator of the control lot;
on the experimental lots, with a worm -in the first year of action of the worm
compost background, developey 88 days compost soil fertility was partially improved
earlier than the one cultivated with naturalby increasing the amount of organic substance
background (the control lot). The massand humus;
blooming of the plants and the formation of-the fertilization of the soil with two types of
the pods grown on the lots with a wormworm compost (worm compost -l obtained
compost background took place after 48 andising as the bio transformer the Red Hybrid
49 days, and on the control lot&ft57 days of California earthworm and worm compost Il
after sowing. According to the obtained - using k descendants of the new line of
results in this phenological phase, theearthworms, obtained by crossing the Red
physiological development of peas, on theHybrid of California earthworm with local
experimental lots, took place by 9 and 8 daysubbish) improved soil quality and reduced
earlier than the one on the control lot. the duration of the physiological development
As a result of the observations madtewas of the peas: emergence for65days, the
found that the same phenomenon was alsbeginning of the bloom, the appearance of the
manifested in the last phenological phase opods and the final baking bySBdays.
peas development (the final baking phase).
Peas on experimental lots reached the finaREFERENCES
baking stage by 8 and 7 days earlier than that
on the control lot. [1]Cremeneac, L., Abramova, V., Bahcivanji, M.,
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research, it was found that in all phenOlqg'Cal[Z]Cremeneac, L., 2003, Bioconversion of organic
phases peas on experimental lots cultivatedaste in Moldova, Science information, Chisinau.
with organic fertilizer background (worm [3] Cr emeneac, L., Boclaci,

compost | and 1) had an earlier developmentTechnology of bioconversion of organic wastes and
the use of the obtained products. Recommendations.
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Abstract

The paper presents aspects concerning the management of natural resources ¢(dimdétens, soil fertility and

relief conditions) and anthropic resources (the orchard infrastructure), as well as the quantification and
characterization of the indicators of these resources in an expert s@REM. The main objective of this study
wasthe monitoring of the natural and anthropic resources, at the private farm in Domasnea locality, in order to
establish the restrictions and recommendations for the improvement of the plots and of the plum orchards.

Key words plum trees, plots, orchardsxpert system
INTRODUCTION The tree age in the orchard is 17 years old.

It is unanimously admitted that a category ofMATERIALS AND METHODS
assortments can achieve its biological potential

only if the ecological offer of the area In order to characterize the natural and
optimally satisfies the biological needs. [2, 6] anthropic resorces at the private farm in
The model applied in the expert syssemDo ma Hn e a, an integrated
CROM is comparable with similar systems inused. The expert systeBROM was
Germany, Czech Republic, Slovakia and othedeveloped in accordance with an original
states from the European Union. Themethodology by I.C.P.A. [2, 8, 9, 10], which
advantages are the different approach, morquantifies by addition points and
appropriated for the local conditions, the moredepreciations points the climatesources, the
technical and economic rapport betweée t soil and infrastructure resources, the
baseline resources and the direct consequencpsoduction and the quality of fruits.

on production and quality of fruits and on theln this system:

socicadministrative field. [2, 4] - The meteorological elements are quantified
The private farm where thexpert system in accordance with the frequency of
CROMwas applied i s | o acepdtiterehess of dptmal chnoaticairtervals
locality, the Fourth Development Macro and thresholds for eh fruit tree category, in
Region, the West Region, in the soetlistern ten years. Climate resources can get between
part of Caras Severin County, in the north of0 and 40 addition points;

t he D o-Mehadrma e depression, at an - The soil conditions are granted with26
altitude of 492 m. The nearest town (Herculaneaddition points;

resort) is 25 km away3] - The relief conditions depending on their role
The study was made on the fruit trees of then the fruit tree ecosystem are granted with 0
specis Prunus, the variety Early Tuleu and15 addition points;

Anna Spath. The species of the rootstock is The indicators for orchards characterization
Prunus and the variety used is the Cherry plumcan get between 20 and 100 addition points;
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- The orchards infrastructure can receiv83) minimum temperature, the thermal amplitude
depreciation points. in NovembetFebruary and the rainfalls in the
To evaluate the fruit tree lands and orchardgeriod between the-VIl months.

in the expert system, from theim of the For the plum tree cultivation, the optimal
addition points the depreciation points will be average air temperae is between °C and
subtracted. Depending on the obtained valuesl,(°C. In the study period it was 18@3 and
the fruit tree lands and orchards will bethe frequency of repetitiveness of the
grouped in three categories: without naturaloptimum intervals was 90%.

and anthropic restrictions, with natural andThe absolute minimum temperature -8£°C
anthropic restrictins, improper for fruit tree for plum species was not recorded. The
cultivation. thermal amplitude in Novembéwrebruary
For this study statistical data from thegreater than 28C had a frequency of
National Institute of Statistics (INS) were repetitiveness about 40% (Figure 1).
collected and processed and they were uset@ihe rainfalls were quantified for Majuly,
indicators such as: the number of plum treesand the optimum quantity of 28860 mm was
the total plum production; the averagerecorded with a frequency of repetitiveness of
production per plum tree for the period 2005 40%.

2016. The obtained yields for the 2 varieties ofplu
trees at the private
studied in relation to the thermal amplitude.
Climate resources expertise For the_ studied years the plum yield fluctuated
The following indicators were used for the @ccording to the climate and to the thermal
expertise of the climatic resources at the2MPlitude. The yield decreases while the

private farmi n D o ma H rSeverin: the a gy nfym of the thermal elemesthigher than
average air temperature, the absoluté?0C (Figure 1).

RESULTS AND DISCUSSIONS

2t

Yields, ' = 0.6035x + 25.6
y=-0. X .6¢
Tons/ha " s R’=0.492
15
\\ r=0.701
1c \‘\ - < Yields- Early
m- - Tuleu, bnghe
] y=-04349x+20.6 « * .
R’= 0.327¢ = Yields
1=0.572 Anna Spath,dnghs
0

10 1t 20 25 3C 35

Thermal amplitude months Xl

Fig.1. The relation between the yields and the thermal amplift@eX(-Il months) for plum trees, Early Tuleu and
Anna Spath varieties, at -Beweein pri vate farm in

Table 1.The quantification of the climatic resources Soil resource expertise
for plum trees, Early Tuleu and Anna Spath varieties, |n order to expertise the soil resources for

at the private f-8eeinin DoRaH8a+he Bilofifg indicators were

Species/variety/ Class of| Addition ] . .

rootstock/age expertise points usgd_. _the active _edaphlc volume, pH,
Prunus/Early Tuleu/ Ann§ With climatic | 39 salinization, alkalization, exchangeable Al
Spath/ Cherry pim /17 | restrictions content, CaC@with depth of horizons Cca,

From the quantification of the climatic
resources for plum trees,
systemCROM, 39 addition points were

obtained (Table 1).

13€

in the expert

Cpr, Rz, active CaC{ from carbonates
horizon and the effect of the industrial
pollution. Dependingn the baselines values,
the soil properties, at the private farm in
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DomaHnea, recei ve 25 Expedisei tforo nthe p @ilum t ®rchardsh e
plots and the plum orchards were included in infrastructure

the class without soil restrictions (Table 2).  To characterize the plum orchards there are

Table 2. The quantification of the soil resources f quantified: the equipping degree of the plot

plum trees, Early Tuleu and Anna Spath varieties, at and . ,planta,tlons’ the pOSSIb”!tI?.S. for
the private far-Bevérin Do ma HYAOHSING @Yit pgoduction, the possibilities of

Species/variety/ Class of| Addition access to the market anthe degree of
rootstock/age expertise | points modernization of the transport routds this
Prunus/Early Tuleu/ Anng Without  soil | 25 case 5 depreciation points are marked, for the
Spath/ Cherry plum /17 | restrictions

possibilities of access to theanket (Table 5).

Land resairces expertise
For characterization of the plum plots Table 5.The expertise of plum orchards infrastructure,

resources the indicators concerning the relief F21Y Tuleu and Anna Spath varieties, at the private
farm i n Do r&evdime a, Car aH

COﬂditiOﬂS (slope, aspect, Sgrface and_(_jee ) Species/variety| Class of| Depreciation | Indicators of
erosion, landslides) and drainage conditions| rootstock/age | expertise | points charactesation
; Th ippi
(un-negleyed notpseudogleyed soil volume High|o dogroe of the
and aeration porositywere used. The relief plots and orchasd
i ; 4 Possibilities fo
conditions and the drainage conditions are| prnusiary | High | o valorising frit
granted 15 addition points using an expert ;uleu/S " production
systemCROM and the plum tree lands and | cheny P um| Hign |0 proximity of e
the orchards were included in the category| /17 Lowls Possibilities 6
without land restrictions (Table 3). S access (o the marke
: 5
points -

Table 3. The quantificatioof the plot resources for _ o )
plum trees, Early Tuleu and Anna Spath varieties, at If the production potential is not in a proper

the private f ar-8evérin Do ma Hoatapce Withr @aHproper management the

Species/variety/ Class — of| Addition economic indicators and the profitability of
rootstock/age expertise points he | ff q

Prunus/Early Tuleu/ Anng Without land| 15 the |nve§tment are affected.

Spath/ Cherry plum /17 | redrictions The statistical data that have been processed

and will be presented laterighlight the
Expertise for plunorchards characterization leading position of CaraSeverin County in
criteria, production and the quality of the the cultivation of plums.
fruit The analysis of Figure 2 shows that the
The criteria for the characterization of the Fourth Macroregion has the largest number
plum orchards are: the age of the trees, theof plum trees (the state and private sector),
assortment of species, the varieties and thecompared to the other Macroregions of
rootstock, the stage of vegetation for the developnent, during 2002016.
orchards, the production and the quality of

the fruits. All of these are granted 91 addition 34,000,000 o 2008
points in an expert syste@ROM (Table 4). 3008388 = 2006
26.000.000 = 2007

. 24.000.000 2008

Table 4. The expertise of plum orchards, Early Tuleu 52.000.000 2000

18.000.000
16.000.000
14.000.000
12.000.000

and Anna Spath varieties, at theivpte farm in
DomaHn e-&ev&iar a H

2010
2011

Number of plum trees

50 .

Species/variety/| Class of | Addition | Indicators of 2:888:888 2013
rootstock/age expertise | points characterization 2.000.000 2014

5-10 yeas 34 Age of plum tres 0 ONE wo THREE FOUR 2015
Prunus/Early High 240 Assortment Macroregion 2016
Tuleu/ of species ] )
Anna Spath/ Good 17 Stage of vegetatio Fig.2. The dynamics of the total number of plum trees
/Cir;e”y plum for the orchards per Macroregions of development

Total 91 Source: [5], own interpretation.

addition -
points
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This number is decreasing, with the highest The largest plum production in the West
value registered in 201:023,903,571and the  Region, in the period 2088016, in the
lowest in 2016- 14,102,572. The decrease in private sector, was obtained in Cafsverin
the total number of plum trees is registered County, in 2008 31,654 tons (Figur8). For
also for the other Macroregions of the same county, the smallest production was

development. 17,798 tons in 2016.
%.606.008 = 2003 32.000 2007
30,000,000
g Seoaacan " 201
£ 54:000.000 25.000 2008
i b
1000, N
£ 16.000:000 " 2009 20 2011
© 12:000.000 2014 55.000 m2012
R :
5 78:000.000- = 5012 10.000 s
Z 6,000,000 2013 .
4.000.0001 5.000 o1
2.000.0001 m 2014
0- T 2014 0 2016
M . ONE TWO THREE FOUR County arg CarazSeverin  Hunedoara Timis
acroregion [ ] 2016

Fig.5.The plum production in the private sector of the
West Region by county
Source: [5], own interpretation

Fig.3. Dynamics of the number of plum trees in the
private sector, by Macroregisrof development
Source: [5], own interpretation

Regarding the number of plum trees in the Figure 6 shows the average plum production

private sector during the period 202616 N kg /plum tree, obtained in the West
(Figure 3), on the first place is the Fourth Region, _
Macroregion, with the highest number in N the private sector, during 20@D16.
2010- 23,184,272 plums, and the lest in
2016- 14,082,023 plumes. Remarkable is the v 2008
same tendency to decrease the number of| # = 2009
plums also in the private sector. s T 2010
The share of plum trees cultivated in the 201
private sector, total of plum treesfor the
Fourth Macroregion - ranges between 5
96.99%(2010) and 99.96% (2013). .
Figure 4 shows the number of plums | =~ wa  caesseen Hunedcm - Tims " 206
cultivated in the private system in the West
Region’ part of the Fourth Deve|0pment Fig.6. Avera_ge_plum pl’OdUCtiOﬂ obtained in the
Macroregion. Caras Severin County, whe /estern Regionin the private sector
Domaknea is | ocated, S%ur?ie'sls]’O'ENereerpreltatgmr gest number
of plum trees cultivated in the private system. For CarasSeverin County, the smallest
The highest value was registered in 2007 productbn 5 kg / plum tree was harvested in
6,009,678 plum trees, and the lowest in 2012, 2007, and the highest was 11 kg / plum tree
2,034,827 plum trees. (2011, 2012, 2013).

Regarding the average plum production, in
= 2o Arad County and in Timis County, they
- 2o recorded the highest values (Arad 22 kg /
" 2009 plum tree- 2009, respectively imis 21 kg /

2010

2011 plum tree- 2015).

= 2012

2013 In areas with natural favourability or with

25 = 2007

2012
2013
= 2014
2015

10

kg / plum tree

6.500.0007"
6.000.000
5.500.000
5.000.000
4.500.000
4.000.0007"

3.500.000

3.000.000

2.500.000

2.000.000

1.500.000

1.000.000 = 2014
500.000

x 2015 potentiated favourability (in the condition of
Couy A Cassevam unedmm o Tms TR0 the irrigation facility) equal to or higher than
Fig.4. The dynamics of the total number of plueas 2, (Annexe 7 fiar eas STPoO 4. 1a
in the counties of the Fourth Macroregion of cultivation of plums or fruit trees in geraér

development represents a business opportunity.
Source: [5], own interpretation

14C

Number of plum trees
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the West Region in theumber of plum trees
cultivated in the private sector. The highest
value was recorded in 200%6,009,678 plum
trees, and the smallest, in 2012,034,827
plum trees.

The largest plum production in the West
Region, in the period 2062016, in the
private ®ctor, was obtained in the county of
CarasSeverin in 2008 31,654 tons.

The average plum production obtained in the
CarasSeverin county ranges betweenlb
kg/ plum tree.

European nomeimbursable funds are one of
the reasons why young people choose to
return to rural areas.
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Abstract

This article presents the findings of evaluating the levelG3f (information and communicéion technology)
advancement in thagricultural production of the Russian Federation. The primary goal of this paper is to identify
priority areas for intensifying agriculture using information and communication technologies for the ICT
advancement in agultural production.The study is based on application of theoretical and general scientific
research methods, as well as comparative analysis of statistical data reflectidgviepment of information and
communication technologies in rural areas dfet Russian FederationAnalysis of the current state of
informatization of the agricultural industry in thRussian Federation allows to draw a conclusion that information
systems enabling automatization of the processes to ensure national food secstatg iauthorities have been
established in the country by now. At the same timantbemation resources required by agricultural producers

are rather scattered and poorly systematizBdaluation of the ICT utilization in agricultural production of the
Russian Federation reveals that the state of the information infrastructure aradithrcement of information
technologies among rural population are much inferior to similar indicators in urban areas. A positive trend should
be noted: ICTs are increagity spreading in rural areas, and differences between the city antbtheryside are
fading. The author agrees with the opinion of experts who claim that the task of information technologies is to
maximize automation of all stages of the production ctaleeduce losses, increase business productivity and
optimize resource management. In the author's opinion, two key areas of the agricultural production intensification
with the use of information technologies can be identified: creation of a unifieshiion base on resources for
agricultural producers and introduction of the Internet of things (IoT), and digitalization of agricultural production
in the Russian Federation.

Key words:information technologies, agricultural industry, agriculture, ICiifarmatization, mobile technologies,
digitalization, internet of things

INTRODUCTION Agricultural  production is  currently
developing under the conditions of stagnating
The demand for food is expected to increasexpansion of arable land, lack of water
by 60% over the next 35 years, since theesources, environmental degradation,
world's population is estimated to reach 9.2negative effects of climate change, rapid
Billion people by2050 [14]. Agriculture is a urbanization, and reduction in agritural
vital sector for the survival of mankind and alabor.
driver of international trade. If this production Coordinated and concerted efforts are
problem cannot be solved, food shortages magequired from all stakeholders, including the
occur, which would entail social and political public and private sectors, in order to solve
instability, and the global security mabe the problem of food security. Achieving
threatened. improved and sustainable agricultural
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production and productivity growt largely communication services increases, since
depends on the advancement of agriculturainformation and knowledge act asetimost
research and its efficient application in farmerimportant production resources for shaping
fields through the transfer of technology andsustainable agriculture [15].

innovation. An innovative approach to agriculture
FAO (Food and Agriculture Organization) development requires creation of a strong
estimates that 91% of the global foodfavorable environment (supporting and
production will ircrease until 2050; one efficient legal, tax and political regimes) and
should proceed from the increasing yield ofadequate nfrastructure systems (roads,
existing arable land through the promotion oftransport, telephones, means of storage,
agricultural research, as well as its applicatiorprocessing and marketing, as well as
and transfer to farmers through efficientinformation systems) [26].

research links. ICTs, geoinformation systems(ii)Obtaining pricing information and analysis
remoe probing, precise agriculture and manyof prices for commodities and stock markets.
other technologies or processes have alot only information on agridtural
enormous potential in the development ofmarketing available to farmers helps them sell
agriculture and advancement of the nationatheir products at more favorable prices, but
food security [13]. also provides reliable information about prices
Mobile technologies will efficiently improve for products to policymakers in order to
the transfer of agricultai research findings prevent price volatility and speculation. This
for use in farmer fields [16]. Timely reporting contributes to impraing food security [35].

of transboundary animal diseases usindiii)Collecting meteorological data.

mobile technology will save lives of a large Regular monitoring of global food reserves,
number of animals and minimize financial including mapping of agricultural production
losses [30]. and areas where food shortages exist, is the
At the same time, the ICT utilization in first step towards ensuring food security [36].
agriculural production is significantly lower Informationand communication technologies
than in other branches of the economy and i§ICTs) are primary tools for monitoring the
constrained by a number of problems,environment and climate and predicting
including insufficient technological and climate change at the global level [2].
intellectual training of employees at (iv)Providing farmers with consulting services
agricultural enterprises. relating to agricultural production expansion.
Creation of a system of stateformation Consulthg services are arranged and provided
resources that support electronic accounting iwvia various information channels, of which the
the agricultural sector remains among thelnternet and mobile telephony are most often
topical issues. used [25]. However, the development of ICT
The goal of this paper is to evaluate theinfrastructure i especially access to the
intensity of the information and computer Internet, and hence access to the necgssa
technologies application in the agricultural and timely informationj remains challenging
sector ofthe Russian Federation and definein rural areas [6].

the priorities for the ICT development in (v)Establishing an early warning system for
agricultural production. disaster prevention and control;

Literature review (vi)Collecting statistical data in agriculture,
The review of international practices on theetc.

ICT usage in agriculture of various countriesFarms, which form the basis of agricultural
indicates that the scope of its applicatien i production (A5) worldwide, are the key

quite extensive [20]. factor for the industry development. To meet
ICTs in agriculture are used for [1]: the growing demand for food, small farmers
(HPromoting multiple innovations. need to achieve critical success in managing

As the innovation activity in agribusiness tasks, create an efficient system for
intensifies, the role of information and monitoring crops and livestock breeding, and
144
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move on to eftient agricultural practices As such, the agribusiness sector should start
[37]. using public networks andadvances in
ICTs will play a critical role in achieving the communication and information technologies
goals set by providing integrated andto be able to develop business ponentially [8,
available cyber physical systems (CPS) thaBl].

are able to measure, analyze and control AG

operations [32]. MATERIALS AND METHODS
Contemporary studies note th&Ts include

hardware, software and applications forThe primary goal of this study is to identify
creating, managing and presenting digitalpromising areas for improving the efficiency
content (for a user), knowledge managemenbf agricultural production usingnformation
and shared use, as well as aspects dechnologies.

institutional management and organizationalThe study solves a number of problems to
structures associated with inforiwm, data achieve this goal:

and knowledge sharing [33]. -Evaluate the intensity of ICT usage in
This set of technologies and processes iggricultural production in the Russian
called the Information and Communication Federation;

Management (ICM) [22, 23]. -ldentify priority areas for intensification
Challenges of ICM of agricultural production using ICTs.

in developing countries are reviewed in theAcademic publicationsf Russian and foreign
papers ofChalemba L. [5], Nelcon, R. and experts on the development of the agricultural
g5, R . Jukén?A0 Ma&siBruin X. and sector and the problems of introducing
Aml a, N. [17], C&8c er dnformation technologies in agricultur@le z
[4] and others. production served as the theoretical basis of
Impact of ICT on knowledge managementthe study.

processes in the agricultural sector attract§he study uses methods of analyzing the
particular attention of modern reseanshe results @& observations, dynamic and
[34]. comparative analysis of statistics provided by
Rizvi, S.M.H., Dearden, A. note that advancesRosstat, the Ministry of Agriculture of the
in the field of ICTs and their application in the Russian  Federation, the Ministry of
fields of development have significantly Communications and Mass Media of the
improved the prospects for human Russian Federation, etc.

development [29].

Kelly N., Bennett J.M., Starasts A. RESULTS AND DICUSSIONS

theoretically justified the adoption of the

network paradigm of training agricultural Informatizatio n of agricultural industry as
producers, which connects farmers at different priority of the Russian National Policy
distances for constructivist training [18]. Agriculture is the most important sector of the
Modern information technologies allow Russian economy, since food security is
solving problems of soil fertility management among the key national priorities. The state
[27], creation ofintelligent irrigation systems supports agricultural producers with subsidies,
[12], etc. The world practice indicates thatgrants and concessional lending. This
introduction and development of ICTs in situation has led to an increase in investment
agriculture has an efficient impact on thein the development of larggcale projects in
increase in  productivity, income of the agricultural industry [3].

agricultural producers, food security andAt the same time, sanctions against Russia
employment in theextor [19]. helped accelerate import substitution, while
However, lack of integrated approach, basiaetaliatay measures aimed at restricting the
principles and tools for the ICT usage inimport of certain types of food from the
agricultural services at the national level lead€uropean Union, the US, Australia, Canada
to inefficient use of resources [7]. and Norway to Russia provided a "window of
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opportunities” for domestic producers andlivestock meat and poultry has increased by
gave positive impetus to the industry. 9.1%, catch of aquatic biological resources
As such, dudo a set of measures in the field has increased by 5%. Sugar beet and oil crops
of import substitution, agricultural production are leading in the productioof vegetables,
has grown by 11% over 3 years, while importsdemonstrating an increase of 53.3% and
of food have almost halved over 3 years: from26.4% respectively at the yeand.

$43 bin to $25 bin in 2016. Positive resultsFundamental indicators of the Russian
were noted in most agribusiness bitaex For agricultural industry for 2032016 are
example, gross harvest of grain has increasegresented in Table 1.

by 14.2% over 2012016, production of

Table 1.Fundamental indicators of the Russian agriculturdlistry for 20142016

Indicator 2014 2015 2016 Crﬁ”ge' 2016/ 3/214
Agricultural production, bin. rub. 4,319.1 5,165.7 5,626.0 1,306.9 130.3%
including crop farming 2,222.5 2,791.4 3,170.5 948.0 142.7%
including livestock breeding 2,096.6 2,3743 2,455.5 358.9 117.1%
Crop acreage, thous. ha 78,525 79,319 79,993 1,468.0 101.9%
Gross yield of grain, thous. tons 105,315 104,786 120,672 15,356.7 114.6%
Gross yield of sugar beet, thous. tons 33,513 39,031 51,367 17,853.5 153.3%
Gross yield of oicrops 12,859 13,837 16,258 3,399.1 126.4%
Production of meat and poultry, thous. t¢ 9,070.3 9,565.2 9,899.2 828.9 109.1%
Field vegetables and vegetables under ¢ 15,458 16,111 16,283 825.5 105.3%
Source: Federal State Statistic Service of Russian  edefation

http://lwww.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/efficiency/#)

Imports/exports  balance for individual systems that automate technological processes
products has also impred. Russia in the established area of activities for such
approached the positive balance ofgovernment agencies as FGIS USMT, AIS
exports/imports of food in some months of NSI, PK "Elektronnye gosuslugi’, SM PB, IS
2016. This situation is observed for the firstPK GP, AIS "Subsidii APK". Following the
time in recent history. results of 2016, state information resms in
Informatization of the industry is among the field of ensuring food security are used by
priority areas for the development of modern98.4% of regional and 62.6% of
agricultue. The key provisions of information administrative bodies of agribusiness.

support for agriculture are reflected in FederalThe Foundation of Agriculture Promotion
Law No. 264FZ "On the development of carries out consistent work on informatization
agriculture" [24]. of Russian agricultural producers. "Farmaer'
The procedure for creating and maintainingWorkstation "ZARYA" became the first
the system of state information support inhardware and software package successfully
agriculture is establisheth the Regulation tested by farmers in four pilot regions.
approved by the Government of the RussiarThe Foundation launched the -Blussia
Federation in 2008 [28]. information and  maintenance  service
Establishment of state information resources’AgroContactCenter" in early March 2017,
is among key dimensions of the State programwhich solves manyroblems of agricultural
for the development of agriculture and producers with the sale of agricultural
regulation of markets for agricultural products, with the development of agricultural
products, raw materials and food for 2013 cooperatives, with a lack of information, with
2020 [28]. Under Russian law, the Ministry of a deficit of literate specialists in the
Agriculture of Russia is granted the functionscountryside, etc.

of the state information system operator. Evaluating the intensity of ICT usagein

At the moment, the Ministry of Agriculture agricultural production in the Russian
has introduced and improved information Federation

14¢€
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Statistical indicators of the ICT industry times by general provision; 2.1 times by home
advancement and the results of monitoring thelevices (2.3 in 2010).

economic situation and public health [11] Percentage of settlements with a telephone
reveal that the information infrastructure of line in rural areas etreased from 89.1% in
rural areas is not suffiently developed. 2014 to 88.2% of the total number of rural
The telephone density per 100 people of thesettlements over three years. 11.8% of
rural population amounted to 10.97, which isvillages do not have access to landline
significantly lower than in urban areas telephone network.

(27.92). The volumes of commissioning of Reduction in the landline telephone network
rural PBXs decreased by one third comparedn rural areas is largely due to the
to 2010 and amounted to83.3 thous. developmentof mobile telephony and the
numbers by late 2015. The number of publicinternet.

telephones, including payphones, fell by 17% Information technologies are increasingly
over five years [21]. being introduced in rural areas. Following the
The telephone network in rural areas isresults of 2016, 61.4% of rural households
compressed more rapidly than in urban areajave PCs, 63.5% have access to the Internet,
but due to the decrease in the number of ruré6.2% of rural families have broadband
population, the gap in the provision of Internet access (Figure 1).

townspeople and villagers (per 100 people)

with public telephones remains wide: 2.6

80 -

70

60

0 - T T T

have PCs have access to the access to the Internet broadband access
Internet from a personal
computer

®m Urban area ™ Rural area

Fig. 1. Availability of PCs and access to the Internet following the results of 2016. Sources: compiled by authors on

the base of statistical data [11, 21]

Rural households still lag far behind urbanTable 2. Availability of ICT equipment in rural and

. . Name Village | Cit Village to City, %

Internet, but these differences rapidly fade.  (persona computer e R
The ratio of rural and urban areas by thetP%rltatb!g compuer (apto] ,; 71 577
availability of PCs was 78.2% in 2014, while [yigsis phovs R s
this figure was 75.2% in 2015. Smartphone, iPhone 36 75 48.0
: ; i : TV (all kinds) 157 186 84.4
At the same time, the availability of mobile = (wired and wireles{ 14 6 a7 c

phones is 1.2 times hightbran the urban level Soyrce: Federal State Statistic Service of Russian

(Table 2). Federation
(http://www.gks.ru/wps/wecm/connect/rosstat_main/ross
tat/ru/statistics/efficiency/#)
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It must be noted that only 26.4% of rural use it to look for a job and only 1.8% for

residents use the Internet to send emails, 8.1%istance learning (Figure 2).
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Legend:

- participating in social networks (for example, Vkontakte, Odnoklassniki, Facebook, etc.)

- downloading movies, images, music; watching videos; listening to music or radio

- voice calls or video calls over the &mhet (using, for example, Skype or other apps)

- searching for information about goods and services

- gaining knowledge and information on any topic using Wikipedia, online encyclopedias, etc.

- playing video or computer games/games for mobile phondownloading them

- sending or receiving emails

- uploading personal files (books/articles/magazines, photos, music, videos, programs, etc.) to websites, social netdmtaagkdor
public access

9 - conducting financial transactions

10- reading or downloading online newspapers or magazindésaks

11- communicating via instant messaging systems (chats, ICQ, QIP, etc.)

12 - selling/buying goods and services (including via online auction sites)

13- looking for a job

14 - searching for infomation about education, training courses, workshops, etc.

15 - downloading software (other than computer games)

16 - distance learning

17 - participating in online voting or consultations on public and political issues (urban planning issues, sigrtingpatid appeals)
18- participating in professional networks (for example, Linkedin, Xinge&utive.ru, etc.)

19- posting opinions on public and political issues via websites, participating in forums

Fig. 2. Purposes of Internet usage by rural pomra®bo of respondents. Sources: compiled by authors on the base

of statistical data [11, 21]

O~NO O WNPE

According to the results of statistical 26.7% of rural residents cite the lack of web
observation on the ICT usage by thebrowsing skills. 8.6% cited the lack of a
population, about 36.5% of rural residents datechnical ability to connect to the Internet.

not have access to the Internet froneith The advanced growth of agriculture is of
home computer. As a result, villagers critical importance for the economy and food
(including farmers) can check email aboutsecurity of Russia. However, agriculture will
once a month, when they go to the district have to deal with two major challenges.
center. The first is the loss of arable land for ron
The main reason for this is lack of the need oiagricultural uses due to industrialization and
desire to use this information source. Anotherurbanization. The second is soil aarsdue to
reason constraining thaternet usage in rural intensive farming and  environmental
areas is the high cost of its connection (Figuredegradation.

3).
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Other reasons
For security reasons

No need (unwillingness to use, no
interest)
Lack of the web browsing skills
Lack of the technical ability to connect
to Internet

High costs of connecting to the Internet

Fig. 3. Reasons for nemse of the Internet by rural residents. Sources: compiled by authors on the base of statistical
data [11, 21]

The experts widely recognize that increasingagricultural production.

agricultural productivity is critical to Introducing the loT and digitalization of
maintaining high growth of the national agricultural production

economy and reducing poverty. Productivity of agriculture is an indicator
The study of expert opinions allowed to reflecting the volume of output per employee
determine the perspective areas forand describing the level of living labor costs
development of information technologies inin production, labor intensity of production

Russian agriculture: and, ultimately, its competitiveness.

()Creating a urfied information base on The resulting indicator of productivity is the
resources for agricultural producers yield of crop farming (or livestock breeding
(i Introducing the Internet of things (IoT) and productivity), as well as the maximum
digitalization of agricultural production utilization of resources (each ha of area, each
Creating a unified information base on unit of equipment, kg of fertilizer,
resources for agricultural producers agrochemistryruble invested, etc.).

At present, the informatioresources required Russia has at least a thifiedd reserve of
by agricultural producers are quite scatterecdncrease in the vyield of grain crops in
and poorly systematized. comparison with the US and Germany.

It is required to integrate the resources needeThe lag by labor productivity in agriculture in
by agrarians into a unified information basegeneral is 3 times compared to Germany and
that will accumulate all the information more than 20 timesoenpared to the US. For
required by rural entreprensu about example, following the results of 2015, the
machinery, goods and services in one placegross value of agricultural products in Russia
The Foundation of Agriculture Promotion per employee was $8 thous. dollars, while in
proceeded to the implementation of thisthe USA it was $195 thous. [10]

project in 2017. Undoubted advantage of theOne of the relevant tasks of Russian
information base is that the information agriculture is the acceldel narrowing of the
collected in it will be available in dih technological gap with developed countries,
"online" and "offline” modes. This will allow increase in agricultural productivity due to the
to cover most of the interested audience. use of precision farming technologies,
According to experts, the creation of such aimprovement of instruments for collecting and
database is a necessary step to agriculturanalyzing data and automation of agricultural
intensification and optimization of the costs of processes.
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The analog period in agriculture is over; thebln rubles (+22% to the current volume of the
industry has entered the digital age.IT market in Russia) and data transmission
Investment bank Goldman Sachs predicts thaservices by 11 bin rubles annually (+19% to
the application of next generation the current volume of data transmission by the
technologies is able to increase thecorporate sector in Russia).

productivity of global agriculture by 70% by -Increase availability of borrowedesources
2050 [9]. for agricultural producers. Switch to
Experts estimate that due to precision farmingntegrated automated supply chains for
technologies based on the 10T, there can bagricultural products will ensure transparency
such a surge in yields which humanity has noof this process for banks and reduce lending
seen even at the time of emergence of tractorsisks, which in turn will increase the volume
invention of herbicides and genetically of lending to agricultural pkucers by 500
modified seeds. bin rubles.

Realization of he 10T projects in agriculture -Create skilled jobs in the village with a
shapes the partner ecosystem. There ikigher level of wages.

interaction between the members within thikAccor ding to experts fr
system, where cooperation is much moreConsulting, the total economic impact of the
beneficial than competition with each other. introduction of the rural production business
Members of this ecosystem can use thimodel based on the loT and idajzation can
common infrastruct@r and the IT platform reach more than 4.8 trin rubles per year, or
interface to introduce innovations and creat¢5.6% of Russian GDP growth (relative to
new products that they could never create 02016 figures), while the possible increase in
their own and that will be made available tothe volume of consumption of information
general consumers. Within such cooperationtechnologies in Russia can amount to +22%
each ecosystem member promotes a commcdue to the digitization obnly one industryi
solution, acheving positive result for all agriculture.

members. Required members of IoT project:

are device suppliers, telecom operators, 100CONCLUSIONS

platforms, system integrators, app developers

and customers. Results of the conducted study lead to the
Experts estimate thauch a model of creating following conclusions:

added value, based on the I@&chnology and -Information systems are currently introduced
integrated automation of production businessn Russia that allow to automate the processes
processes in agricultural production will allow to ensure the national food security in state
to: authorities. State information resources are
-Approximately halve the price level for basic used by 98.4% of regional and 62.6% of
food products in Russia, while improving municipal administrative bodies of
their quality. This can be achieved through aagribusiness.

3-5-fold increase in labor productivity in -The information infrastructure in rural areas
agriculture, resulting from a reduction in theis not sufficiently developed compared with
mark-up in the wholesale and retail chain. Thethe urban area. However, the resudtf the
volume of the food and agricultural productsconducted study indicate that information
market is expected to increase by 1.5 timestechnologies are becoming more widespread
and the annual increase in net profityma in rural areas. More than 60% of rural
reach 200 bin rubles. households have PCs and Internet access.
-Significantly improve the level of automation -According to many experts, modernization of
of the key production and business processegroduction systems and applicationnobdern

of rural households. information and digital technologies are
According to preliminary estimates, this will drivers for increasing agricultural productivity
increase the consumption of informationand intensifying the agricultural sector.
technologies by agricultural praders by 156 Having reviewed the expert opinions, the
15C
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author outlined two key areas of agriculturalfederalnoye statisticheskoye nablyudeniye po voprosam
production intensification usg information iSPolzovaniya  naseleniyem informatsionnykh

. . o . : tekhnologiy i informatsionnaelekommunikatsionnykh
technologies: creating unified information setey [Sampling federal statistical observation on the
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Abstract

Research goal was to gather data regarding soil tillage, operations with agricultural implements and machines to
alter soil features and to guide vegetation factors (wad@r heat, nutrients and biological activity) thus developing
optimum conditions for crop development. Research objective was unconventional soil tillage on vertisol. Soil
tillage has been integrant part of agriculture since times immemorial and itélpschpreparing the germination

bed, reducing soil compaction (to increase soil aeration and improve root system development), reducing weeding,
incorporating fertilisers and amendments, and managing plant debris.

Key words soil, fertilisers and amendmés, vertisol

INTRODUCTION particles as dust or sediments.

Increasing apparent density and reducing
Soil conservationcovers a set of activities, porosity in degrded soils makes difficult soil
measures and technologies competing tgenetration by the plant root system and its
maintain  soil fertility without sensibly access to nutrientfl]
reducing crops or cropping cos{d.3] Applying soll tillage widely in Romania aims
This concept developed from the fact that soilat conserving soil fertility; it is extremely
is the most important asset of human important particularly because arable areas are
existence ensuring food production, rawincreasingly cul i vat ed wit hout
matter for the various industries, energy etcopinion and without a system that takes into
[5] account shoft medium or longterm
Therefore, maintaining soil  biological consequencefo]
capacity is a must for social life.
For a long period of time, agriculture and soil MATERIALS AND METHODS
tilage have bee seen as synonynig]
Solil tilage have been an integrant part olResearch was conducted on a vertisol. The
agriculture since the very beginning and it hassoil work system consisted in minimum or
helped preparing the germination bed,low soil tillage.
reducing soil compaction (to increase soillt involved basic soil tillage without furrow
aeration and improve root systemturning, keeping 180% of plant debris as

development), reducing wemg, mulch on soil surface or superficially
incorporating fertilisers and amendments, andncorporated.
managing plant debrif2] Mouldboard ploughing is accepted once in 3

Maybe the most deeply negative effect of soi 5 years.

tillage in the world has been soil degradatior Depending on the implements used in the
because of wind and water action. basic tillage, thissystem can have several
About 80% of agricultural area at world level variants:

suffer because of moderate erosion with soi-disc harrowing;

losses of 3810 t/ha/year|7] -chiselling;

Incorporating plant debris and leaving the soil-paraploughing;

uncovered allow wind and water to move soil-rototilling;
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-milling; Tillage is high quality when the soil is
-shanking; relatively dry.

-combined aggregates It is recommended particularly in cereal
a. Disc harrowing crops[17]

One can say that disc harrowing has been tFc. Paraploughing

most researched tillage due to the relativel\Paraploughing is a plough in which
good nmachine park. mouldboards are replaced by active parts that
Heavy disc harrows are sued. aerate the soil without turning it over.

Their active parts have concave discs s€eWhen used on a soil with plant debris, they
sidelong the advancing direction and inclinecalso use a corrugated disc to mince them.
vertically. Tillage depth is 225 cm (maximum 30 cm).
They penetrate the soil up to -18 cm, Using paraploughing is adequate on slope
cutting and mincing the soil and then partiallylands for antierosional protection, on soils
turning it over3] with a short arable horizon, on sandy soils
It is known that the disc contributes the mos'subjected to wind erosion, on salty soils etc.
to deteriorating soil structure, which [6]

recommends avoiding excessive use; whe
use, it need optimum soil moisture time.

Disc harrowing alone is followed by rhizome §
weeding (rhizomes are fragmentéty]

Photo 3.Paraploughing equipm

d. Rototilling

Rototillers are meant to rgpare the
germination bed at depths between 8 and 18
cm.

They are attached to the power taie shaft

b. Chiselling _ of the tractor.

Chisel is an implement that aerates the soil Urhere are several variants of rototillers with
to 1620 cm deep (maximum 40 cm for deepjfferent tillage widths and tillage organs.

aeration). The working organ (rake) is an archt  allows  simultaneous sowing and
sheet with a clavlike cutter. germinajon bed preparing_

Chiselling aerates the soil without mixing,
turning over or reversing soil layers.

High clay-content soil recovers its initial state .
quickly. i

Photol.Harrowing equipment.

Photo 4. Rototilling equipment.

Soil tillage is done without bringing up moist
soil layers, thus preserving soil moisture for
better seed germination.

Photo 2. Chiselling equipment.
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The Packer roller ensures supplementaryillage allow a single pasge in the following
mincing and slight settling and levelyj of the  soil workg8]:

soil.[10] -aerating the soil without furrow turning up to
g. Milling 40 cm deep;

Agricultural mills are meant to mince and -preparing the germination bed;

aerate the solil to prepare the germination bedsowing and rolling.

6-25 cm deep in field crops, orchards, truckUsually, these combined aggregates operate
farming, vineyards, grasslands and haymakingn nonraerated soils.

fields, on marshy and peaty lands. Optionally, one can use them only to dera
The mainuses of the mills are preparing thethe soil and prepare the germination bed on
germination bed by mincing, aerating andnonaerated soils (without a sowing
mixing soil layers with organic debris on soil equipment) or only to prepare the germination
surface. bed and sow on ploughed lands (with no
Their inconvenient consists in a high energyaerating organs).

consumption compared to other tillage During the tillage process, aeration organs
machineg11] split and dislocate theod at the depth and the
cutter rotor tills the soil by crushing and
mincing dislocated soil fragments.

The cutter rotor minces and aerates by
breaking down soil fragments, not by cutting,
which maintains soil natural structtg.

.....

2 943 SR 45
Photo 5.Milling equiprant.

f.Shanking

Cultivators are used to till soil superficial
layers aiming at aerating them and killing
weeds. ,
Soil aeration cultivators can be equipped withpy,i, 7. A combinedggregate.
shanks that are fixed on a32ow frame

flexibly or rigidly. RESULTS AND DISCUSSIONS

In general, these cultivatorssal have support

wheels to regulate tillage depth. Conservative soil tillage differs from the
They operate like chiselultivators but only  conyentional lowtillage in the area covered
10-15 cm deep, mainly on light soild.2] by plant debris after sowing, which should be

over 30%, and by the less frequent and intense
aerating tillage.

Among conservativeolw-aerating soil tillage
there is alsaninimum till

This name generated significant confusion in
the definition and delimiting of conservative
and conventional tillage systems.

It has been considered synonym of low
tillage, without differentiating betvemn
conventional and conservative.

Minimum tillage is defined as minimum soil
tillage to ensure normal growth and

g.Combined aggregates
Combined aggregates used in minimurrdevelopment of crops.

15¢



Scientific Papers Series Management, Econorringineering in Agriculture and Rural Development
Vol. 18, Issue 1, 2018
PRINT ISSN 22847995, EISSN 22853952

However, the nameminimum soil tillage https://www.rjas.ro/paper_detailg/20, Accessed
meant to meet the normal plant requirementganuary 10, 2018. _
depending on soil features througHfefient [2Bucatt, 1. V., Diaconescu, k.

. . . . . W, 2003, Agricul tur aPresscol ogi ¢
mechanical soil works from direct sowing to Bucharest p. 28,

ploughing by completely turning the furréw  [3jpomil, G. Okros, A., Lato, A., 2014, The

is terminologically rather evasive since itagricul tural system from the
covers a rather wide range of technologicalSeverin county, Research Journal ofgrigultural

possibilities [14] Science, 46 (4):385. o .

Minimum tillagecould also mean stripe tillage %]; e pc,;o?c?lat, ,Az"5.Tzi01n2{i ,Eeodzorg'; Edgu_ra

or just reducing ploughing depth or givingUP [ 5] GuH, P., St tn2003{SistemeS. , Ru
secondary works in the preparation of theconvenghnenaheenSi onale de | uci
germination bed. EdituraRisoprint, Cluj Napocap.89.

[6]llea, R.,2003, Motoar& iutilaje pentrua me naj L r i

pei sagistice, Edi pd aAgroprint
[7]llea, R., 2013 Exploatareaagregateloragricole,

Ti mi HBar a, p .

The main conclusions of Romanian researchs]Koller, K., 1995, Erfolgreicher Ackerbau ohne

generally meet references in world literaturePflug. Frankfurt, DLG Verlag.

and theyconcern: [9] Koller, K., 1997, Optimi zarea cons|

o S makinilor entru sembnatul dir
-a  sensitive growth  of _mdlcat(_)rSOf Alternative de lucrare ;solului,'l'ao oct.,
compactness (apparent density, resistance ®yj-Napoca, vol.ll, pag.22229.
penetration) in the superficial soil layer 1o]Mi hu™H Casi ana, Radulov I sid
without reaching values that could damageSo! ul ui . Ed. B®8robit, Ti mi Hoar
soil quality or crop growth and development [11INi St -Dunutru, @ n2007,  Pedologie,

- - .EdituraEurobB&, Timikoar a, p.
-often important reduction of compactness Ir][12]Okros Adalbert, 2015, Fertility status of soils in

the layer beneath the superficiane, i.e. @ \yestern part of Romania, Journal of Biotechnology,
tendency to remove the plough sole and itS/olume 208, Supplement, 20 August 2015,

negative effects; 09.05.2015 Bucuresti RomarBal4

-an increase of water seepage speed into tt[E13]TgmaF3 D-é ;?éld r“é"?ﬁof‘rf”ima Hini Agricol
SOI|_ with positive consequences for sall Water[14]Tonea Comelia, 1996,  Tractoare,Editura

regime and avoidance of water excess Marineasapd44Ti mi Koar a,

-on sloppy lands, it sometimes reducesi5]Cataloage ale firmelor: Bosch, Claas, Fiat, Fendt,
significantly the amount of eroded soil, hence Caterpillar, Honda, John Deere, Mercedes, Renault,

soil protection and prevention of degradationMEFINT Sinaia, TRACTORUL-Br ak o v. o
through erosion; [16IRevi st e de ddeicamli zar ieiao C C

-higher accumulation of organic matter in the 20002012
[17]www.no-till.com, Accessed January 10, 2018

superficial soil layer with direct effects on [1gjwww.agroecology.org; Accessed January 10, 2018
physical degradation processes through de19jwww.newfarm.org;Accessed January 10, 2018
structuring and crust faation; [20]www.agriculture.com; Accessed January 10, 2018
-improvement of biological activity by

increasing nutrient resources as a result of

larger amounts of plant debris and of less soil

tillage;

-lower energy consumption and costs despite

the sensitive increase of costs to control

weeds, diseases apdsts.

CONCLUSIONS

REFERENCES
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Abstract

Sustainable development is managing and conserving basicahatgources and choosing to make technological

and institutional changes to meet human needs for current and future generations. Assessing the negative effects of
ploughing such as practiced in intensive agriculture generated the idea of reducing thernofnvorksi

minimum tillagei and even of totally removingiitno tillage.

Key words minimum tillage, no tillagesustainable

INTRODUCTION performing agricultural system based on kigh
quality management inputs with strict
Direct drill in the stubble is seen as the moskequirements for good results to be observed.
conservative solil tillage system since it is theone needs to mention that direct drill is a
closest tothe natural soil settlement state intechnology in which mich is a must since

perennial plants. this is the only way to prevent evaporation
This is the system that combines in the moshnd preserve soil moisture.
suggestive way the oldest ploughing practiceThis requires precision machines to sow,

and sowing seeds in the most natural Waly.  integrated pest control measures, and the
This technological practice is the result of proper fertilisation system

permanent changes agricultural production T h e -tdinlol aged system deve
systems, in soil tillage methods, in andYoung (U.S.A), in 1960 in maize is not
modernising and improving the machine another way of preparing the soil, but a

system and, at the same time, a consequenggstem in which all interventions
of |nten_S|fy|ng soil de_gradat|on specific to (fertilisation, herbicide application, etc.) are
conventional technologiefg]. done according to directions.

Preventing soil degradation andthe |n the U.S.A. and Canada, they direct drill on
degradation of other natural resources an@29, of the arale area; in Latin America,
improving ~ degraded  soils  through 449%, in Australia, 2%, and in Europe, Asia
conventional technologies, reducing energyand Africa, about 2%.

consumption, increasing soil  productive Direct drill can be used in a wide range of
potential and increasing the efficacy of watercrops except for potato, intensive vegetable
use have triggered the implementation anctrops and some special crops.

extension of direct drill in modern agriculture. |n passing from classical technology toedir
Direct drill is the most performing technology drill we need a transition period of abou#3

developed in agriculture nowaddy§. years.

This system involves sowing ontidage soil  During this time, production decreases but it
that is not maintained mechanically or treatedadapt to the new tillage system.

for weed contro[1]. From a cultivation point of view, soil

structure improves, humus content increases
MATERIAL S AND METHODS due to increased mineralisatiorilsporosity

Direct drill can only be applied in a modern, increases, and so does water availabjitty
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Passing to direct drill supposes the followingon both dry and moist soils with large

steps: amounts of [ant debris[8].

-Choosing the landthe soil needs to be

clayey, siltloamy, be wellstructured,

properly aerated, biologically active, and with

a high contat of humus.

Among soils meeting these requirements are

faeziom, chernozem, gleisol, etc.

Depending on the soil type, they apply solid,

liquid mineral fertilisers or organic fertilisers;

-Basic soil tillage in summeiploughing,

aeration works) togethevith fertilisation;

-Preparing the germination beednd sowing

winter cereal;

-Harvesting the next yeamaintaining plant

debris (straw, stubble) on the soil: Fig. hz Placement of seed in the soil at direct sowing
HTH : m n

-I_(Illlng pe_renn!al weedon the St.Ubble and Lezcend?sldisc for opening the soil strip; -t&2be

d'.reCt d“”'ng_w_'thOUt any Oth?r soil work. . signage control; -3eed placement in the soil;wheel

Since thesoil is covered with plant debris for sowing depth adjustment:siroke wheel.

from the previous crops and direct drill is

done only on the stripes to be sowed, we neefachine active organsoperate narrow

to ensure proper control of water and windopenings to introduce the seeds (disc furrow)

erosion and save labour force and fug! and also, sometimes, fertilisers.

L T A T AN s e T o

Fig. 3. Aggregate cons
sowing machine

Fig. 1. The technological scheme of a sog machine
for sowing plants

Legend:1-frame machine; 2Zrame section; 3disc for . . . i
shredding vegetal remains-disk cleaning line; 5  Direct drill machines differ from the ones

coulter double disc; 8eed box; 7 distribution used in classical technology mainly by using
apparatus; 8troke depth adjustment;-rew row  gother types of coulters and some
compression. supplementary auxiliary organs to remove

) ) , _ plant debris, to cover the soil with seeds, etc.
A direct dill machine needs to aerate and m'XThey use, in general, disc coulters and chisel

the soil as little as possible and put the seed iters but also combined coulters.

into the soil so that it enjoys optimum They have noted the efficacy of the

germination and growth conditions. . corrugated oulters that ensure better mincing
Working organs are devised to allow working
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of plant debris along the rows. debris.

The direct drill machine needs to be able tcThere are deficiencies in functioning on moist
operate with large amounts of plant debris.  soils where the disc does not cut plant debris
For the disc coulters to penetrate the soil abut rolls them over pushing them at the
the desired soil depth, we need a pressinbottom of the furrow ang@lacing the seeds on
force pe coulter of about 270 daN. them. With larger amounts of plant debris and
This means, for a machine sowing strawunder drought conditions, germination is
cereals with a width of 3 m, a weight of at hindered until plant roots penetrate the vegetal

least 3 t. layer and ease the action of disc coulters of
Therefore, direct drill machines need highopening the ditch; direct drill machines have
power tractors. organsfor the cleaning of the operated area.

To reduce the general weight of direct drill

machines and maintain coettpressing force, REFERENCES

they have designed precision machines that

transfer the force from the hydraulic lift to the [1]Crista, F., Boldea, M., Radulov, 1., Lato, A., Crista,

couler wih lever and arch mechanist L, DTy 2 Bt & Tl L Oon b,

Chisel coulter direct _d”” machines need yield, Research Journal of Agriculturati€nce, Vol.

lower load and can be lighter. 46(1):172177.

These machines mix soil me@along the rows [2]Duma Copcea, A., Mihut, C., Nita, L., Okros, A.,

and make better aeration favouring betteMateoc, T., 2014, Physical and chemical properties of

heating and seepage of water around the Seeeﬁamosolulm, preluvosoil and chernozem in the
. . Mehedinti county, Scientific Papers Series

however’_When the amount Of, straw s hlgh’Management, Economic Engine®y in Agriculture

the machine cannot operate at its best and Rural Development Vol. 14(1):1020.

Direct drill is another working system, not [3]Fausey, N.R., 1984, Drainagillage interaction on

another sowing systemnnhich is also obvious Clermont soil. In American Society of Agricultural

because of the acceptable weeding rate. Er]‘g:‘]eirs’ ”0-2P7 Pp- 493)2-() " ¥ Siiniit
_The failure to use direct drill is caused by . .\ ' Si o nale ale solului i
improper weed control. Editura Risoprint, Cluj Napoca, pp.33

[5]Mihut Casiana, 2014, Fizica solurilor agricole,
RESULTS AND DISCUSSIONS Editura Agroprint, TimiHoar a,

[6]Nita, Simona, Tabara, V., David, G., Nita, L.D.,

. imion Alda, Dragos, Marcela; Boean, Adrian-
Research show that effective weed Controéesults obtained for soybean, pea and lentils crops on a

methods in direc_t drill need to refly ON & cambic chernozem in the Banat's plain during 2008
complex of herlzides and mechanical and 2010, Romanian agricultural research, Volume: 29:

cultivation methods specific to each crop155162http://www.incdafundulea.ro/rar/nr29/
depending on the weed structure and biology229-20-pdt. P Access‘;di‘.]a”“atymégg%f;' :
These weed control methods can be groupe INeagu, T., Popescu, THi ¢ act oare «

. . hod h daKini horticol e, E.D. P., Bu
into preventive methods, that prevent seed$ gy sty ni 1+, s.., Ro0®., 2008., Mi
from being brought in from other sources, andr e hnji ci ki tehnologii de me

curative meéhods, that act directly on the sistem de conservare a solului. Ed. Aima Mater Cluj
weeds. Napoca, pp.91

The natillage system differs from classical

sowing technologies: in order to be

successful, we need to observe all the steps

involved in the sowing technology.

CONCLUSIONS

Agricultural research and practice shokat
disc direct drills remove the danger of
clogging even with large amounts of plant
15¢
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Abstract

Changing demand against locally produced foods amongst Igbo farm househShigleastern Nigeria is in the
increase. Food items such as rice, fish, and poultry products are among imported foods that presently challenge
consumer preferences. It is pertinent across farm household ages and income groups to determine factors that
inform tradeoff in consumption of imported foods which types are locally produéedurvey of the core Igbo

states was carried out following a mestiage cluster sampling method that selected five of the seven States that are
traditional home of the Igts. A total of 480 farm households were chosen as panel of respondents from whom
sociceconomic and food consumption information was gathered using a mixture of m&hatadsn protein and
carbohydrate intakes were gathered by interviewing each houseftaritber except infants on the food consumed

on a 48 hourrecall approach. The analysed data revealed that foods produced included roots, tubers, cereals,
legumes, fats and oil, fish, meat, eggs, fruits, vegetables, and spices. There were significantefifieetween

value of annual per capita nutrition gaps in intake of energy foods and protein (respectively) by Children,
Adolescents and Adults in the farm households. The age of the household head was a factor that positively favoured
consumption of owfoods against their imported brands. The study recommended that households should patronize
own products and call for change of tastes, preferences and value as well as adjust their production plans to
produce more legumes in their product mix.

Key wods consumption attitude, own products, imported foods, Igbos, Nigeria

INTRODUCTION affordability, convenience, tastes camealth
concerns. [4] have recognized that there is a
With increasing globalization, spread in tradeoff in food choices of wealthy educated
education and travels by human populationhouseholds between tastes and health
the lifestyles are seriously changing especiallyconcerns.
in feeding within and across geaghical Full community participation is needed to
areas with limited diversity in food products. understand reasons, plans to alter quality of
In southeastern Nigeria with dominance of local products angositively influence their
starchy roots and tuber crops (21 species)consumption by households especially those
vegetables (116 species), legumes (2Gnvolved in producing them. This requires
species), nuts/seeds (21 species), fruits (3Good understanding of customary values of
species) and 12 species of mrgom [20], indigenous foods and changing of the
spending on foods by rural households hasttitudes of people who least prefer them to
joined this trend especially with exposure tothe more or less itsnt foods imported into
risk of consuming imported foods. This is the country (especially inmates of the farm
either in preference or complement tohouseholds). Most imported foods come into
far mer so own pr odu c glebal marketdiMtheir procedsed fodnis Witich
demand for locally produced foods im@h  obviously have elements of value addition. In
eastern Nigeria seem likely to be shaped bWigeria and other less developed economies,
same factors that have affected developetbw-income and relatively less educated
countryos demand f 0 housdghdlde dominate Bettlemdnte i ahe fumal
produced products. These factors amongsireas and inhabitants feed mainly on less
others include food availability, seasonality, healthy diets. This might be as attributed to
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relatively high cost of the healthy foods (ii)estimated the annual per capita nutrition
[7,12], while consumption of the better dietsgaps in protein and energy food intakes of
by educated consumers often domicile inchildren, adolescents and adults of the Igbo
urban areas are attributed to having superiorural households;

health knowledge [8, 25]. (i determined factors that inform tragtef in
Amongst the Igbos, it is glowing penchant toconsumption of imported foods which types
brag of feeding and clothing on foreign madeare producedtraditionally by Igbo rural
items. [5] observed that Nigerian consumershouseholds.

rated maden-Nigeria products lower than

products made in more economically MATERIALS AND METHODS

developed nations on basis of superior

reliability and technological advancements.Study Area

Certain food items such as rice, fish, andThis study was carried out in core Igbo
poultry products are among imported foodsinhabited south eastern states of Nigeria. A
that are presently cHanging consumer region located between Latitude3 ' N and
preference for their local production. This has7° 05 N of the Equator and Longitude§ g8
adversely affected the foreign exchangeE and ¢ 15 E of the Greenwich Meridian.
reserve and contribution of Agriculture to the The Igbos, is a race that number over 23
Gross Domestic Product (GDP), andmillion with population densities ranging
worsened the per capita income of thefrom 300 to over 1,000 persons per square
farmers. Malnutrition cases espally in the kilometre, and the highest in West Africa
rural areas have also been recorded [10]. dominate the Southbastern Nigeria [18].
There is the problem of rurarban Permanat Igbo settlements are widely
interactions [19] influencing consumption of distributed in six ecological areas within the
locally produced foods. What happens tolgbo culture area. These comprise: the
consumption in urban areas gradually has &outhern half of the scarp lands of South
way of being transmitted to peopgbeoducing Eastern Nigeria, the southern half of the lower
foods in the rural areas and vice versaNiger basin, the Midwest lowland, the Niger
Problems faced by producers in developingDelta the Palm Belt of Southastern Nigeria
economies have much to draw from theirand the Cross River Basin [20]. In the present
household socieconomic, cultural, and structure of Nigeria into states, these
ecological factors as well as the behaviour ofoermanent Igbo settlements are in Abia,
consumers [16] especially when cafesied in  Anambra, Ebonyi, Enugu, Imo and parts of
the contemporary shifts of maeezonomic Delta, and Rivers States of Nigeria.
transformations and valwughain reforms [8]. Sampling Technique

Unavoidable increases in population within This study adopted a cluster sampling method
the core Igbo states with fragile soils, that selected five of the seven States that are
declining landman ratios, changing patterns traditional home of the Igbos. The chosen
in traditional occupation, anexposure of the States were Abia, Anambra, Ebonyi, Enugu
people to foods from other areas of theand Imo. From each of the chosen States, two
country and abroad are encouraging traffe agrarian local Governmenfireas (LGAS)

in consumption of local species and varietiesone from the North and the other from the
of foods as well with other foods purchasedsouthern part of the state were randomly
and brought into the area by traders. selected to ensure adequate coverage of the
This study was to analgzthe consumption states. The chosen LGAs are: Bende and
attitudes of farm households in Igbo ruralUkwa West from Abia State; Ohaji and
communities to their own produced foods andObowu from Imo State; Onitsha North can
to such brand of foods imported into Nigeria. Awka South from Anambra State; Ezza North

Specifically the study: and Ivo from Ebonyi State; Enugu North and
()identified traditional foods produced locally Udi from Enugu State. Two (2) agrarian
and their nutritional content; communities were selected from each chosen
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LGA. The communities involved following the previous meal and in the day after. The
the above sequence were Akoli Imenyi,protein and carbohydte content in each food
tumbuzo, Omuma Uzo, Umuekechi; item (in percentage) was used to estimate the
Obosima, Avu, Avutu, Otoko; Atani, Odekpe, protein and carbohydrate proportion in all the
Umuatu Nibo, Ekwulobia; Ezza, Ngwo, meals consumed per person per day and
Ishiagu, Mile 2; Obolo, Obolo Afor, Obinagu, projected for a year.

and Eke; This gave a total of twenty (20)Data Analytical Technique

communities involved in this study. With the Objective i had its result displayed and
assistance of Agridtral Block Extension discussedwith frequency distribution table.
Supervisors (BES) in the chosen LGAs,Objective iii was addressed with Probit
twenty eight (28) farm households wereregression analysis of commodity tramfé of
randomly selected from each community forconsumption function. This model as
Panel formation and primary data gatheringemphasized by [14] is appropriate when the
A total of 480 farm households constituted thedecision takes one of only two possible values
panel of respondents dim whom socie (eg. Yesor No).

economic and food consumption as well as

behavioural information was gathered at thgF;|] ... (1)
first visit. Subsequently a form with questions Given

requesting for information on the same foodzZi= ob f

consumption behaviour was administered onY;= ;6 Xpi+ € (X +b ¢€

members of the panel oightly for three Y* is unobserved but ¥=0 if yi* = 1 then Y*

months. O 0

Data Gathering P(Yi=1) =P(¥* ©0)

Primary data were gathered from members oP (; ©-bi- boX2 i ¢ 6 ¢- bk XkL .(3)

the panel of respondents using questionnairevh e r e i = 1, 2e6ééééé

Data collected included household consuming farm households;

demographics of age, household size, level obi= A Vector of unknown coefficients.

formal education; traditional foods produced X; = independent variables
by farm households; hectare of land in presentharacteristic/variable  observed on ith
and previous cultivation of cultivated individual.

traditional foods; annual farm income; Implicitly, the model was specified as
preference for foreign type of the locally follows:

cultivated foods; number of times product isSCi=f (Y, T, Lq, G;, Dp, Py, K¢, Ag, Eq €i)

eaten weekly; price of imported and prick  where:

locally produced product; value of foreign C= Consumptin tradeoff (Preference for
type of a locally produced product consumed;Foreign produeiyes=1; Otherwise =0);

value of foreign type of a locally produced Y = Annual Farm incomeN6é 0 0 0 ) ;
product received as gift; and farmerT = Number of times product was eaten
perception of local product quality comparedweekly (Proxy for consumer taste);

to foreign type consumed. Lq= Declined hectare of land from previous
Data on theprotein and carbohydrate intakes cultivation (ha);

was gathered by interviewing each households; = Value of foreigrtype of locally produced
member except infants (persons who argroduct received as gifNG 0 0 0) ;

breast fed) on the food consumed within theD,= Declined average yield of produced crops
last 48 hours. Fifteen infants were (tonne/ha);

encountered in these households. A total oPg= Unit Price gap of imported and locally
3,600 individuss as members of 480 produced productN/tonne);

households were thus interviewed using theK.= Farmer perception of local product
approach of 48hourrecall of meal(s) eaten. quality (lower=1; otherwise®f);

The members were asked the type andh\g= Age of head of household (Years);
guantity of food they ate during each meal inEy = Level of formal Education of head of
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household (Years); To test hypothesis ¢1l involving interaction

€i = Stochastic error term randomly betweenthe three mean values of annual per
influencing individual consumption traabf. capita quantities of traditional foods produced
Per Capita Food Quantities and consumed and those of their imported

The quantity of different food items types consumed by high, medium, and low
consuned weekly were collected in different income groups:

units of measurement and converted to graify: 1=€ ;= 3¢

equivalent value. The weekly values soH;: il gsle 3¢

obtained were extrapolated for the month andA two-way Analysis of Variance (ANOVA)
for the year. The annual per capita valuef the means was carried out. The test of
were generated by dividing the annual grainhypothesis k2, about differences among the
equvalent values by the appropriate total ownproduced foods (A) was obtained by
number of household members. comparing & with F ¢y 1, (i 1) ¢-1) at 0.05
Estimation of protein intake followed alpha level of probability and similarly,
procedures of previous works [3,15]. Thedifferences among the imported food types
protein content in each food item consumedB) was tested by comparing ®ith F ;.1
was determined and used in estimating the) -1

proportion in the toafood intake of each The test of hypothesis ¢/ involving three
member of the household. The per capitaneans of consumption (by age classes) via
daily protein intake was estimated following nutrition gaps of protein and energgofls

the model they used, thus: intake respectively was carried out with ene
m way ANOVA as follows:
Ci= xbj a Ho: 1=€2% 3¢
i=1 Hy 1l eole 5¢
where: A oneway Analysis of Variance of the means
Ci= Per capita daily protein (g) intake level of (ANOVA) was done.
the ith individual in the studarea; The test of hypothesis was actually done by

aij = the weight in grams of the average dailycomparing computed-Fatio with tabulated F
intake of the food commodity j by the ith ; ntat 0.05 alpha level of probability.
individual;

b j = the standardi ze RESULGSAND PIBQUSEIONE content o
the j food commodity.

The household protein and carbohydrateHousehdd Demographics

intake was estimated as the weightedrage The age, gender, level of education and work
of per capita intakes in the households usingarning ability of household members, help in
the male adult equivalent. The male adultdefining their roles and statuses in the
equivalent refers to the total food (protein orfunctional social setting. These are shown in
carbohydrate) requirements of a householdl ab |l es 1é 4.

divided by the food nutrient requirements of Table 1 revealed that a good proportion
an adult male. The amount energy provided (16.04% of household of respondents was
by carbohydrates is almost constant for allwithin the age range of D 5 years and a
forms as one gramme of it provides 4.0 kilodominant (40.63%) of the members were aged
calorie of energy regardless of the source. Théetween 18 and 60 years. The school age
[29] stipulated that an adult male is a malecohort of 61 17 years constituted 27.92% of
aged 2045 years. The generated daily pert he househol ds. The retir
capita food nutent intakes was weighted to cohort of aboves0 years constituted 15.41%
male adult equivalent daily intakes andof the number of persons in the household.
projected to the annual per capita nutrienfThis population structure has worrisome
intake in the households by multiplying eachimplication on both  production and
estimate by 365 days. consumption  behaviour. The structure
Test of hypotheses revealed a young population with high
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dependency ratio that could engendew head of househotdandfoods consumed had
local production, high commodity demand been documented [22].According to the
with inherent difficult in meeting household report, highlevel of educational attainment of
food demands and informs reliance onheads of householdgasassociated with more
imported foods in the area. reports of illness based on what was

Table 1. Distribution of farm households in Igbo consumed.
Communities by age This shows that education rightly creates

awareness of what constitute good foods to be
PN TSN T consumeo

0-5 77 16.04 Table 3 revealed that many of the heads of the
6-17 134 27.92 farm households were people that had at least
18- 60 195 40.63 primary education. Amonthem, 33.96% had

61 and above i 15.41 completed their primary education, 17.08% of

ITCTAINNN 0NN INN000MN  them had attempted primary education.

Source: Own Calculation.

. . Table 3. Distribution of heads of households by level of
Revealing the gender composition of theeqycation attainment

household population by age, TaBlshowed
relatively more femake (263) than males
(229) acrossthe age cohorts ithe areaThis

slight dominance offemales conveys a '\oformdEduc & [
potential source of more women labour for pry sch, Attempted 82 17.08
farm activities and consumption of own foods.

Previous studies[1, 21] have recognized Pry Sch Completed 163 33.96
participation of more women in food crop SERISETWAE R = BN

production and other economic activities in
households. Findings of a study funded by the sec Sch Completed 66 13.75
United Nations Development Programme

(UNDP) also revealed that depending on \T/;’aci/nTir‘?aCher 38 7.92
region in Nigeria, that women produce about ning
. Tertiary Educ 6 1.25
two-third of food cropg27]. Attempted
. . Tertiary Educ 11 2.29
Table 2. Distribtion of farm households in Igbo Completed

Communities by gender Total 480 10000
" Gender

Source: OwrCalculation.

Male Female
V=% e o Persons that had secondary education
6-17 66 68 contributed to production and participated in
18-60 94 101 consumption as 16.04% had attempted
61 and above 36 40 secondary education and 13.75% had
‘Total 229 263 completed secondary education. The heads of
Source : Own Calculation households that had tertiary education were

the least in proportion as 2.29% and 1.25%

had completed and attempted tertiary
heads of the farmduseholds, Tabl8 showed education respectively in the farm households.

thatcumulatively, more than 92.00% of headSTabIe 4 showed that the hiahest mean annual
of farm households or household consumptior}arrn income  of N727 oogoo was  from

ggﬁf:t)ign n:ll'a:fserfevlenaletze inacrreezsehc?dlité?;r:allivestock and earned by 101 households in the
) y area, followed byN103,000.00 earned from
levels amongst heads of farm households in h d d b h hold d
the Igbo statesof Nigeria. lllnessbased ¢ash crops and earned by 130 households an
. o the least oN40,000.00 was earned from food
reports on whainfluenceeducational level of

crops by 249 households.

In terms of acquisition of formal education by
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Table 4. Distribution of households by main enterprise(akamy agidi), rice and cocoyam. Other
and annual farm income in Igho Communities energy supplying foods are the palm oil, and

---- dried coconuts, local pears and cashew nuts

that supply needed oil and fats. Protein

sources included Legumes (beanskidi,
E‘;‘S’ﬁ zrrggz igg 19é94,5080 5(393;958 bambara groundnut okpa), breadfruit
Livestock 101 73.418 296,91 (ukwa), chicken eggs, pork, goat meat, snails

and fish.

The fruits and vegetables among others
included banana, pineapple, pepper, garden
Traditional Foods Produced and their ©99s, cashew, fluted pumpkineha udara
Bundle Types. (Chrystophylum albicum)okra, and oranges
Table 5 showed traditional foods produced inwidely eaten in the area supply people with
farm households by their classes in Igbo farnfhe needed vitamins, antioxidants and [23,
households. The Table revealed food classed4]-

of roots, tubers, cereals, legumes, fats and oiAll the foods are primarily eaten to stop

fish, meat, eggs, fruits, vegetables, and spicediunger and improve livelihood and are the
entitlements of the households [6].

Table 5 Traditional foods produced by their classes in Annual per capita quantities of the
Igbo farm households traditional foods produced and consumed
with their imported types consumed

Table 6 showed estimated mean annual
guantities of some selected foods produced
and consumed. These are staple crops and
meat including the quantities of their imported

Source: Own Calculation

Energy Foods

Cassava (foo foo, tapioddgisa Gari, Eba);
Cocoyam

Roots

Vitamins, Minerals and Antioxidant Foods

Source: Own Calculation.

Tubers | Yam (boiled, roasted, fried, porridge) t I d b t f
Cereals | Rice (boiled, Jellof, fried), Maize (roasted, ypes equally consume y ypes .O
boiled) ,Akamy Agidi, households. The selected food are rice,
Legumes Beans Akidi,) breadfruit, Moi moiAkara Cooking oil (red palm oil and/or bottled
Melon/Egusi(caked or boiled), vegetable oil), fish (fresh, frozen and dried),
Fats and Palm oil, Coconut, Pears, Cashew nuts, Ground chicken (frozen and Iive) and spices The farm
Oils Bambara ground nu®kpa) "
: households produced these traditional foods
Protein Foods d d t I f th S
Fish Cray fish, Cart fish (fresh, dried), Tilapia (fres: and consume par or a O em' ome
dried), others for purposes of satisfying their tastes or
Meat | Chicken, Goat meat, Pork, Snail preferences went ahead and purchased the
Ba T Ehiken oo imported form of the same foods they

produced to meet their household needs. The
per capita estimates of traditional foods

Fruits Banana, Pineapplepepper, garden eggs, cash . .
fruit, oranges, Chrystophylum albicum Plantain, producel and consumed compared with their
Pawpaw B imported types consumed gave clue to the
Vegetab | (leafy and fruit vegetables) Fluted pumpkins, Bit . £ f i
- leaf. broad [eaf pUmpKinIha, Okra: dynamics and structure of food trade o
Spices | Ogiri, Curry leaf, Scent leaf behaviour.

Table 6 showed that households in high and

medium income groups preferred the

The roots, tubers, cereals, legumes, fats andmported rice to the rice they produced
oil are basically energy foods; fish, meat, andocally.
eggs, supply mainly proteins while fruits, The households in the low income group had
vegetables, and spices amongst others suppEﬁ‘I'O differentials in quantities of the locally
mainly vitamins and antioxidants. The bundleproduced rice they consumed compared with
of energy foods included Cassa(fao foo, the quantities of the imported rice they
tapiocahsisa gari), Yam, Plantain, Maize consumed.

This suggests practice of subsistence farming
16€
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amongst the low incomeategory of food consumed and their imported types consumed
producers and awakened the need tdy high, medium, and low income rural farm
encourage them to go into commercialhouseholds.

farming that guarantee sustainable householty: =€, 3¢

food provision. Hi: 4 elle 3¢

Comparing own products with their imported The result of tweway Analysis of Variance
brands, the Table revealed a positive ewn(ANOVA) of the means is shown as Table 7
produced product diffential in respect of (a) *.

cooking oil, chicken and spices.

The households consumed more of theirfable 7 (a). Analysis of variance (ANOVA) of

produced red palm oil, chicken and |oca||yirgg;tliﬁ]r11:(ljfoods produced and their types imported and

grown spices while consuming less of
imported types of these products. —
For fish (a protein source consumed), the€ own- 2 2509056 : 1254528 : 1.357

consumption mean differential favoured the : produced
imported fish (mostly frozen type) and :food (A)
equally signalled household insecurity ini!mported i1 :36557.44 : 36547.44 | 3.954

respect of fish as food in the region. z‘é‘;d type

Error 2 18484.4 : 9242.2
ource: Own Computations.

*This hypothesis test could not include quantities of
cooking oil consumed as there was conflictingomnép

of quantities of red palm oil mixed with some imported

vegetable oils.

The test of hypothesis about differences among the
own-produced foods (A) was obtained by comparing

Fa with

Table 6. Mean annual per capita foods (Own produce
versus imported types) consumed by incomeugsoin
Igbo farm households

BT Rice (ka) i Fii1eine-y at0.05 alpha level of probability and
< i Cooking ol similarly, differences among the imported food types
[ R 147 |63 i 153 (B)Ovvgs tested by Cf)rr}parinb@ Efilth Fr e
E g ey 7.9 5.4 +25 25 At 0.05 alpha level of probability, Fr 1 ¢1 1«0 =
;;fa% % " 16.1 6.7 +9.4 -9.4 Fl,(Z)(l) S 185
%gz Rice (ko) ™T™"367 8665005000 Table 7 (a) showed own produced foods (A)
ég LR 60 135 s and imported foods (B) withF-ratios of

§§ Fish (ko) a4 63 21 2l 1.3574, and 3.9544 computed. The ratios were
zg Spices (kg) i 54 05 05 less than 18.5 tabulated at 0.05 alpha levels of
38 | 71 47 2.4 24 probability and appropriate degrees of
LS R i Ei i i freedom. The decision was that the interaction

pokina of s 10 \as a5 between the value of annual per capita

g8 | Eeno 3.1 35 04 +0.4 guantities of tradit_ional‘oods produced and
%3 bas) 3.4 3.2 +0.2 0.2 cons_umed an_d their |mport(_ad types consumed
EZ | (s a1 33 +0.8 038 by high, medium, and low income rural farm
Efi households was not significant. The null

e — : - hypothesis was thus accepted, The decision to
ased on [ 2] Classi ficati boomiign nRenarssance apl ur.ve on
Ni gerian MiNIOD000-NC00,809.600 monthly (USs480 cOombine consumption of traditional foods

US$645 monthly). n varied according to number of respondents that fall A

o each income category. produced and consum_mhd the_lr imported

Source: Own Calculations types consumed by high, medium, and low
_ income rural farm households was purely the

Test of hypothesis 1 personal choice of the consuming units

Ho:l There is no significant interaction (households) and their earnings had not much
between the value of annual per capitgnterfering with it.

quantities of traditional foods produced and
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Per capita food energy distribution and capita intake of total carbohydrate increased
gaps steadily from preschool through children,
Traditional energy foods in soudastern adolescents, to the adults but fall slightly with
Nigeria are mainly roots and tubers. Thesehe aged. Across the age cohorts, the daily per
were widely grown by the farm households, capita total carbohydrate intakes and (energy)
who also eat much of their produce. Theranged from 59.56g and (238.24 Kcal)
carbohydrates were the least expensive . Thamongst the prschool infants to 73.84g and
amount of energy provided by carbohydrateg295.36 Kcal) amongst the adults. These
is almost constant for all forms as onevalues are within anticipated mean (55.75%
gramme of carbohydrate provides 4.0 kilo75.0% energy goal) per person per day
calorie of energy regardless of the source. = recommended by the [52]. The Table further
showed that other food groups such as

(Carbohydrates) consumed by age cohorts in Igbo farmy.. - -
households (Percent) "bils  and protei  sources  supplied

-_ carbohydrates in the daily diets consumed in
the households.

Aged

Food s5 & £%T  _ (>60¥ry Test of hypothesis H:3 (a)
= () (2 - - . e . -
Group % g & 5,% S Ho:3 There is no significant difference in the
S o = - = O . g .
e =9 84 3% annual per capita nutrition gaps in Energy
(SN (O < < . .
Roots 3841 3910 5022 5457 5551 food intakes of Children, Adolescents and
Tubers 3855 3911 3631 3470 34,30 Adults in ruralfarm households.
Cereals 3852 3910 3529 3469 34,31 Ho: 1=€ 2% 3¢
Legumes 3327 3751 5132 5265 40,12 Hi: alesle g€ ) )
— 1 — To.carry out this test, one way analysis of
oils variance (ANOVA) of the means of energy
Fish e foods consumed by groups gave the results
Meat 31.27 3251 50.32 52.65 51,12 presented in Tab'e 7 (C)
Eggs 30.27 3749 5012 5065 49,11 Since 794.99 (Table 7(c)) computed was
Fruits 3227 3751 4132 4265 @ 4212 greater than thetheoretical 3.00 at alpha
Vegetables 30.27 3151 4022 4045 40,12 probability level of 0.05, we concluded that
SRS 3027 3151 4012 40.65 4012 there was a significant difference_ _between t_he
ST oI5l BT B B EETE value of annual per capita nutrition gaps in
— 11— Energy food_lntakes by Children, Adolescents
Cabonyorate and Adults in rural farm households of the
copia Igbo communities of Soutitastern Nigeria.
otal)(g)
Carbohydrate  238.2 25148 290.7 2954 282.8
S Table 7 (c). Estimated analysis of variance of
(Scal) consumed energy foods by respondents

Source d.f SSD MSD F-Ratio
Total 479 28178
846
Treatment 2 21676 10838017.5 794.99
035
Residual (error 477 63028 13632.727

Total Carbohydrate = The percentage of total energy of 11
available after taking into account that consumed as within samples)
protein and fat (WHO, 2003) .

Source: Own Esthation. Source: Own Calculation

At 0.05 level I't_'-l, = 0.05 at E 477= 3.0

Table 7 (b) showed energy food intakes by thel_

. e his meant a rejection of null hypothesis
farm households in the study panel distribute .
by their relevant age cohorts. The Table Hol) and acceptance of the alternative)(H

. . dolescents and adults who do more
showed that the trend in the gap of daily pe"Iilborious duties consumed more of thergge
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foods to sustain their lives. This observedgroups Legumes, Cereals, Fish, Roots,
difference in consumed energy foods mightTubers, Meat, Eggs, Fruits and Vegetables.
suggest that each age group had accedegumes and cereals took the lead in
(mainly from roots, tubers and cereals) to thesupplying protein in meals of Igbo farm
required quantities of carbohydrate foodhouseholds an evidence of dominance of
nutrient needed. Any deficit in food crops as key sources of protein supplies to the
production may have been supplemented witthouseholds. Thisevelation also agreed with
foreign brands. the findings of [3, 15] in Edo State, Nigeria.
Per capita protein distribution and gaps Further, the Table showed that the adults (18
The protein intake by age cohorts of member$0 years) and the adolescents-{TI1 years)

of the farm households in Igbo communitiesconsumed the highest daily (21.15g; 21)09¢g
are shown as Table 7 (d). The Table revealednd annual (7,720.79g; 7,699.65%er capita
variation in percentageoatribution of each protein respectively compared with the aged
food group to their daily and annual per capitathat consumed the least daily (17.yeémnd
intake of protein amongst relevant social ageannual (6,481.18gper capita protein in the
cohorts of the households. It as well revealedhouseholds.

a trend in that the households sourced protein

in descending order of the following food

Table 7 (d). Estimated per capita foods protein consumed by age cohorts in Igbo farm households (percent *)

Pre School Children Adolescents Adults Aged

(<6years) (6-10 years) (12-17 years) (18-60 years) (> 60 years)
Roots 10.247 11.689 10.213 9.837 6.332
Tubers 5.782 6.577 5.427 5.631 4,933
Cereals 22.946 10.617 20.8@ 23.451 20.551
Legumes 31.712 33.642 35.213 33.141 29.162
Fats and Qils 0.000 0.000 0.000 0.000 0.000
Fish 14.894 14.681 13.327 14.806 12.507
Meat (Beef, 6.049 3.526 6.173 6.665 5.567
Chicken, goat
meat)
Eggs 1.983 13.511 9.411 7.634 5.631
Fruits 0.115 0.126 0.311 0.543 0.441
Vegetables 0.673 0.112 0.132 0.642 0.712
Spices 0.135 0.113 0.116 0.117 0.139
Other  animal 0.112 1.114 1.111 0.121 0.142
products
Total  Protein
daily per capita 19.52 19.73 21.09 21.15 17.76
intake ()
Total  Protein 7,123.23 7,203.01 7,699.65 7,720.79 6,481.18
Annual per

capita intake (g)
(*estimate based on %/100g of dry matter consumed)
Source: Own Calculations

The children and infants consumed relativelyday which goes to suggest unhealthy gap and
lower daily (19.73g; 19.53gand annual critical need of protein in the diets of these

(7,203.01g; 7,1223g) per capita protein households. These gaps might therefore be
respectively in the area. These protein gapsridged by the farm households intensively
are against the nutritional recommendedembracing technology of animal husbandry
requirements for the age groups and the entirand aquadture, (especially those that are yet

households [26]. The protein consumptionto adopt such).

across the age cohorts in the households wakest of hypothesis H:3 (b)

below the recommended 44.4g per person perHy:3 There is no significant difference in the

16¢



Scientific Papers Series Management, Econontitngineering in Agriculture and Rural Development

Vol. 18, Issue 1, 2018

PRINT ISSN 22847995, EISSN 22853952

annual per capita nutrition gaps in Proteintradeoff locally produced foods with their
food intakes of Children, Adolescents andimported types were: number of times product

Adults in rural farm households. was eaten weekly, decline area of land from
Hoie1= 2% 3¢ previous cltivation, and unit price gap
Hy: 1l esle 3¢ between imported and locally produced

To carry out this test, an analysis of varianceproducts. Another significant factor that had a
(ANOVA) of the means of protein intakes by slight negative influence on this decision was
groups gave the results presented in Tablegalue of foreign type of locally produced
7(e). product received as gift. These revelations
suggestthat, the more educated the food
Table 7 (e). Analysis of variance (ANOVA) of per purchasing decision maker is, the more the

capita protein of different age groups ____ declined average yield of produced crops, the
more the fall in annual farm income, reduced

Treatment | 19218 9709600 | humber of times product was eaten weekly,
decline in area of land from previous

Residual 477 4073740.67 8540.337 cultivaton and increase in the naira value of
55.31?3 or foreign type of locally produced product
samples) received as gift the less the Igbho farm
households preferred own products to

Source: Own Calculations

At 0.05 level £y o = 0.05 at § 477= 3.00 imported ones.

By these revelations, hypothesis Ho:2 on

Since 317.27 (Table 7 (e)) computed Was}‘actcl)rsfinf(ljuenc;!ng f?jodl.trac(ije off in resp@l; ;
greater than the thestical 3.00 at alpha cevel o education, decined average ylield o

probability level of 0.05, we concluded that p][ot(;iuced crog)s,tannual f?rm mcome, gurrr.ber
there was a significant difference between the |mefs|pr(C)i ?C was eaten WT’t.e §[/ ec |nde
annual per capita nutrition gaps in Protejin@/€2 Of 1and from previous cuitivation, an
food intakes by Children, Adolescents angUNit price gap between |r_nported and locally
Adults in the rural farm households of south produced prodycts was rejected L
eastern Njeria. This meant rejection of null | € negative influence of the unit price gap

hypothesis (Hol) and acceptance of thepetween the locally produced farm products
alternative (H). The computed 317.27 was and their imported alternatives strictly showed
about half  the computed 794.99 for that the lower the unit price of the product, the

omore the households consumed it. The
lmportance of prices of food eims on
ousehold demands and consumption
expenditures had long been emphasized [23,
24, 10].
Further, Table 8 showed that most of the
significant householdbased variables except
of the decision maker (head of
households) were negatively signed. Imter
of age (with implications of cultural inertia
@nd/or patriotism), the Table revealed that the
more aged the household heads are, the more
they preferred feeding on owgroduced foods

carbohydrates (Table 7(c)) and goes
suggest that the households consumed far le
proteins than thegonsumed carbohydrates in
the area.

Determinants of tradeoff in Food
Consumption in Farm Households

Estimates of factors that influenced decision
to tradeoff food consumption in Igbo farm
households are shown in Table 8.

The Table showed that educatioevel,
declined average yield of produced crops, an
annual farm income were factors that

negatively but very highly influenced decision to swapping their products with the imported

to tradeoff consumption of foods (decision to . ; ) .
prefer own produced foods to the imported.types' By this revelatioalso, hypothesis HO'.Z
alternatives) within the Igbtarm households. in respect of age of household head (decider

Other factors that had significant, negative buf®f f00ds €aten) was equally rejected.
moderate influence on househol dbés deci si on

17C
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Table 8. Maximum Likelihood Estimates of FiStage = CONCLUSIONS
Probit function of factors influencing rural farm
households consumption attitudes to own poedu
against imported foods in Igbo States, Nigeria.

The following conclgions were drawn from
the findings of this study:

()The farm households in the south eastern
Number of times -0.358** 0.18 -1.99 Nigeria produced many traditional foods as

product was eate carbohydrates, protein, fats, oil, and vitamin
weekly sources;
Education Level 0.162**  0.026 -6.12 , : .

. (iThere was a positive owproduced
WIS @f (EE B708 product differential in @spect of cooking oil,

of locally producedi -0.930* @ 2.71  -1.45

product received a chicken and spices.

gift (i)Adolescents and adults who do more
Declined  averagé 2.375** 0.775 -3.064 | labourious duties consumed more of the
yield of produced energy foods than did the infants to sustain
Crops their lives.

1 *k% - . . . -
Annual Farm income; 3.779*  1.105 = -342 1 There was also significant differences

Decline area of lan¢ -3.448* | 1.227| -2.81 (P<0.05) between the annual rpeapita
el el nutrition gaps in Carbohydrates and Protein
cultivation . . .

Unit Price gap of food intakes (respectively) by Children,
imported and |oca||y -0.633** 0.213 -2.97 Adolescents and Adults in the rural farm

produced product households of southastern Nigeria;

Farmer perception ¢ 1.084  0.912 1.19 (v)The households also consumed far less
local product quality proteins than they consumed carbohydrates i
Age of head of 0.334** 0.044 7.59 the area:

gouseho'd sgsew o074 esg | (The interaction between the value of
onstant ' ' ' annual per capita quantities of traditional
-2InLikelihood 71.32%%* foods produced and consumed and their
Sample size (n) 480 imported .types consumed by high, medium,

*Significant at  10.0%: " Signiicani st ge6.~ and low income rural farm households was

***gignificant at 1.0% alpha level. nOt S'gn'f'car_ltg

Source: Own Estimations (vi)The decisions ofhouseholds to feed on

own produced food against the available
This however was the only significant factor imported ones was hinged on their experience
that favoured consumption of own foods. Theand taste both of which are akin to age and the
decisions of households to feed on owncultural value they placed on their own
produced food against the available importedoroduced foods.
ones therefore wasinged on their experience The findings led us to the following
and taste both of which are akin to age and theecomnendations:
cultural value they placed on their own (i)Household heads who relatively are young
produced foods. This cultural value placed omand who carry out household purchases
own produced foods might be one reason whyghould follow the footstep of the aged
farmers in these communities celebrate soméousehold heads in feeding more on own
of ther indigenous crops (yamDiscorea products than on their imported brands. This
spp.; cocoyam, Colocasia esculanjawith indeed is a call for change of tastes,
remarkable annual festivals (new yampreferences and value system;
festival) and Coco yam ceremonies, with(ii)The unhealthy gap across age cohorts and
special recognition on farmers who relativelycritical need of protein in the diets of the
produced much of them. households demand that as farmers, the

production plans should be adjusted such that

more legumes and livestock form the hub of

their erterprise and product mix;
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Abstract

The Main objectives for this worklesign a small hydrogen gas production unit and maximize hydrogen gas from
water. A small unit was desiged from stainless steel with a number of cells (9, 11, 13, 15 cells), cell distance (1.5,
1.0, 0.5 mm), duration of unit operation (15, 30, 45, 60 min) and Type of water (Acidic water and Saline water (sea
water in particular)). The experimental resultsf dnydrogen cells production unit are presented. It is used for
electrical analysis of two types of water (acidgaline). The results obtained showed that the highest production of
hydrogen energy was observed with (15 cells) number was (5.12 kWh)katgvdme (60 min), distance between

cells (0.5 mm), cel |l temperature (46.7AC) and water
time the lowest hydrogen energy observed with number of cells (15 cells) number was (2.606 kWh)timerking
(15 min), di stance between cells (1.5 mm), cel |l t emp

the presence of acidic water. Total energy was increased by 96.47%, increasing number of cells and lack of distance
between cells.

Key words. hydrogen gas, fuel cells, consumed energy, produced energy, cell temperature, evaluate

INTRODUCTION characteristics of cell operation are the rate of
hydrogen production and chlorine evaluation
Hydrogen is one of the most promising [5].
renewable fuels because it can generate fromccording to the type of used electrolyte (tap
resources like biomass and watklydrogen water, margin, gas, liquor, waste water from
gas energy carrier isgrowing fast with the cooking, puk&ered olive, urine, vinegar of
development of fuel cells and its applicationpink, municipal waste water and finally milk,
such as the fuel cell, and hydrogen usage awater), there is variation of the hydrogen flow
transportation fuel in the form of a rate produced by supplying the electrolytes in
compressed gas. electrical current by the photovoltaic module
Used Electrolysis of saline water (sea water inas the energetic efficiency does ndtange
particular) is examined as feedstock tbe often in the same direction as the produced
production of hydrogen by electrolysis. hydrogen flow[12].
Hydrogen could be produced from abundantEnabled such systems can be designed to
sources of sea water along with solar energyproduced additional purified hydrogen as a by
for countries where fresh water is scarceproduct by feeding additional fuel and then
However, due consideration is not given topurifying the hydrogem i ch fanode t
the availability and quality of raw nerials  from the fiel cell into purified hydrogefb].
used in the production of hydrogen; this isThe hydrogen supply options include
water. In normal operating conditions, the'hydrogen production via electrolysis process
electrolysis cell behaves to produce HCl:  using renewable and carbon dioxilee
instead of H/ O,. The experimental results of electricity sources such as solar, wind or wave
the electrolysis of a wide range of saline watelpowered electrolysis, gasification of coal,
(0.5 - 7.0% TDS) @ presented and petrdeum coke and biomass with carbon
explanations are given for two key dioxide capture and storage technology, the
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splitting of water by thermo chemical meansrelated to the actual formic acid concentration.
such as high temperature nuclear and solaWhen the actual formic acid concentration is
heat[10]. hi gher t hHamthelniti@ eldctrical 0
Hydrogen gas can be electrochemicallyvoltage can be low to 0.30 volts, which is
produced in microbial reversdectrodialgis much lower than the open circuit voltage in
electrolysis cells (MRECs) using currentthe proton exchange membrane fuel cell.
derived from organic matter and salinity Specifically in 1.0 M Sodium Hydroxide and
gradient energy such as river water and4.0 HCO, the constant voltage value increases
seawater solutions. Here, it is shown thatrom 0.62 to 0.0 V with a current density
ammonium bicarbonate salts, which can bencrease of 1.0 to 6.0 mA / émin 3.0 m
regenerated using lotemperature waste heat, HCO and 2.5 M Sodium Hydroxide, the

can also produce sufficient voltage for hydrogen production rate is 33m / h unde

hydrogen gas generation in an MREC. The8.0 mA / cnf [2].

maximum hydrogen production rate was 1.6Found that, electrodes were added with
mHy/m®d, with a hydr ogabon lyabsen odder tofconBol the gmaip size
H./mol acetate at a salinity ratio of infinite. and with this, the current density for hydrogen
Energy recovery was 10% based on totakvolution in alkaline media. A carbon 1.59 %
enaggy applied with an energy efficiency of weight present produced a 3.4 nm grain size
22% based on the consumed energy in thend the lowest over potential for the HER at
reactor. The cathode over potential waspolarization current density 0.12 A/émin a
dependent on the catholyte (sodiumlayer by layer preparation of NieC
bicarbonate) concentration, but not theelectrodes on Cu[13].

salinity ratio, indicating high catholyte Measured slope it was found that nickel
conductivity was ssential for maximizing Raney added with PTFE increased its electro
hydrogen production rates [8]. active area in 102103 times compared to the
Studied was proposed to develop a newgeometric area. Using Ti, Cr and Fe as
method for hydrogen production in significant additives stable electrochemical performance
amounts. Furthermore, it was an innovativew a s seen at 6 0AC.
method for hydrogen production. In fact, SO conditions during electro deposition process
was fed into a PEM electrolgd stack. The showed an effect on catalytic properties of
dissolved S@ was oxidized at the anode nickel alloys, in pafcular Ni-W, which
which led to the production of sulphuric acid; grown under super gravity conditiof§.
whereas, hydrogen gHwas produced at the Reported that, electrolysis of both synthetic
cathode. This new method was able to treasea water and Arabian Gulf water were
3.7 t/day of S@ in order to produce 0.116 carried out using a simple Hoffman
t/day of hydrogen and reger 5.6 t/day of 35 electrolysis apparatus simulated composition
wt.% H,SQO,. Results showed that the studiedof sea water was chosen to eothe range all
procedure was more economical in terms othe way from brackish (say 4,000 ppm) to
energy consumption than the WestinghouséMSF desalination rejects (say 60,000 ppm).
hybrid process. Hence, 67% of the energyElectrolysis took place under the conditions
needed for the decomposition step. After theof: 6 - 20 V, 25- 126 mA/cnf and up to 1000
presentation of the piciples of the new coulombs of electricity. For the solutions
process design, each part of the process wasvestigated, it wasound that the hydrogen
sized. The calculations showed that theproduction rate was dependent upon the
number of electrolyzes could be calculatedapplied current density alone. The quantity of
using the same formula used for the numbehydrogen produced on a platinum electrode of
of electrolyzes for watdi6]. area 1.5835 cfiis 85 ml ki for 120 mA cnif
Hydrogen was produced by electratysof current density. Similarly, the rate of
formalic acid solutions. The effect of Formic hydrogen produatin increases chemically
acid and NaOH concentrations on the voltagdfollows Ohm's law) with the increase In
was studied. The voltage was found to bevoltage for natural and synthetic seawater.
174

Ch a



Scientific Papers Series Management, Econontitngineering in Agriculture and Rural Development

Vol. 18, Issue 1, 2018

PRINT ISSN 22847995, EISSN 22853952

However, the rate of increase at low values o0MATERIALS AND METHODS

voltage, say 6 8 V, is rather slow, since the

production rate is dependent on the currenfThis research work was carried out at
density.At higher voltages (I0 V and above), Gemmeiza Agricultural Research Station,
the initial conductivity is no longer affecting Department of Agricultural Engineering and
the current density and the solution behaveg#\gricultural Research Center in Giza, to
like a resistance, with lower resistance at highnvestigate the possibility of manufacture a
TDS; hence, the increase in salinity levelsmall unt to producing hydrogen gas from
gives a proportional increase tine hydrogen water duringsummer (2016)Four different
productivity [4]. study parameters were investigated including
Produced hydrogen can be used either directlyater type, space between cells, working time
as a fuel or as a reducing agent in chemicahnd number of cells.

processes. Water splitting can be realized botAWater type (Tap Acidic - Saline)

at low temperatures (typically below 100)  -Distance between cells (0.5.0- 1.5 mm).

and at high temperatures (steam waterNumbers of cells were used -{9-13-15
electrolysis at 500, 1000C), while different cells)

ionic agents can be electrochemically-Working time (15 30- 45- 60 min).

transferred during the electrolysis processThe water temperature and temperature cell
(OH, H', 0,). Singular requirements apply in were measured also produced gas (I/h) and the
each of the electrolysis technologies (alkalineguantity of energy produced and consumed
polymer electrolyte membrane andidaxide  (kWh).

electrolysis) for ensuring high electro catalytic The hydrogen production unit

activity and longterm stability. The aim of The production unit of hydrogen gas consisted
the present article is to provide a briefof a group stainless sheets of negative and
overview on the effect of the nature andpositive poles.

structure of the catalyst electrode materials on

t he el e ceérformdngesRast finglingp
in the development of efficient anode and
cathode materials appropriate for lagpale %_
water electrolysis are presented [11.]

There are five major types of fuel cells being
known or used in the market. They all have
the same basidesign as mentioned above,
but with different chemicals used as the O Q QOO0
electrolyte. These fuel cells are: Alkaline Fuel [~

Cell (AFC), Phosphoric Acid Fuel Cell ELEVATION
(PAFC), Molten Carbonate Fuel Cell aloaoaaanla
(MCFC), Solid Oxide Fuel Cell (SOFC) and
Proton Exchange Membran Fuel Cell o

(PEMFC). All the above fuel cells require PLAN Dimensions in mm.
fairly pure hydrogen fuel to run. However, FigTThe assembly of fuel cellplan, elevation and
large amount of hydrogen gas is difficult to side view of the hydrogen gas production unit.
transport and store. Therefore, a reformer issource: Own design.

normally equipped inside these fuel cells to _ _
generate hydrogen gasoi liquid fuels such Between eachwo successive stainless steel

as gasoline or methanol [3, 9]. sheets, Gaskdt A s p ewas 8sés to avoid

From these options, hydrogen production via€akage of both water and hydrogen gas.
electrolysis of water seems to be the mosfeaskets were also used to control the distance
viable method.The Main objectives for this Petween cells. Acrylic covers of 25 cm * 35
work design a small hydrogen gas production®m Wwere used to cover and link the whole
unit and maximize hydrogegas from water. ~ Unit.

0000
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Measurement of current intensity Ecen = — A e (5)

MY -61Digital n¥
Multimeter/Volt/Amp/Diode/Ohm/Capacitanc Where: , ,

e tester Transistor VEJ56 T18 0.5 was used = Number of electrons involved in the
for measuring current intensity and voltage'®action. This is mostonveniently Expressed

and this device. as "mole of electrons"” (or molé) &vhere each
1. Principles of electrolysis mole é is equalto 6.023x16° electrons. From
_ >Clrons. Fror
The principle chemical equations afeown the anode and cathode reactions ¥ 2'H
in reaction 1, where the electrochemical flow2€ and 1 O+ 2¢ + 2H" Y }D) two

is shown for acidic and alkaline environments.electrons are involved in the formation of
This work involves the alkaline reaction €ach water molecul@hus n = 2 mole ‘eor

pathway. every Imolgyaier formed.
Net Reaction: O Y o+H i,..0Q...... (1) . = Faraday's constant. Equal to 96.500
Acidic Reaction coulombs/mole ‘e Coulombs are Aunt of
Anode: HO VY L+QH' +2e electric chage. Substituting values into the
Cathode: 2H+ 26 ¥ K eqguation (using imperial units):
Alkaline Electrolysis R 7] molyg, moke L)
20HY | .G H,O + ?e ul =" i : i ﬂ'tg_rx :—:1187V
2H,O + 2eY  pH 20H Mlygte  BTU  Imolee” S6300coul  coul
2. Fuel Cell Efficiency (6)

Fuel cell efficiency is commonly taken to
mean the actual efficiency of the
electrochemical reaction. This efficiency can
be derived as follows. g -

The amount of energy released wheny=- A0 N Ml OEE :@:ng
hydrogen and oxygen combine to form water Moleygte K| Imee” S630coul  cou
according to the reaction,H | YOH,0 L (7)

Similarly, using metric units:

quantified as the ’iemhub @dcp yell xdn gerrrate taintaxindum ( aeH

This value is measad experimentally and t heor et i c al voltage of
depends on whether the water is formed as atmosphere). The fuel cell efficiency is
gas or a liquid. For fuel cells, the water formstherefore simply the proportion of the actual
as a gas and the enthalpy of reaction is knowroltage the cell produces witespect to this

to be: or0 . theoretical maximum:
0o _ _ _ . . o Vacuall ., Vacuall
AH® = 230 molewaer 242 —— Efficiency.ey = oy = 12y (8

.............................................................. (2) For a real fuel cell, typical voltages are

moleuae= 6.023*10°° molecules of water between 0.5 and 0.6V at normal operating
........................................................... (3).. loads and can reach 1.1V at open circuit
This value of the enthalpy of re@m is only  conditiors.

strictly correct at 2ZFffifencp rofd thd urtt foromoputiegr e .
Gi bbs f r e e’)fa gaseous water 4t ay@rogen gas

25AC and 1 at mospher ke wdshhlclatdd sacchrdingrario et al. b e :

The negative sign denotes that the energy i62007)Equation:

released during the reaction, and not n’a _ .

absorbed. Gibbs free energyxan be (p+ vz)(V nb) =nRT . )
determined from the following equation. Where:

_ BTU K] V = Size (M)
Abgas = — 21T vater 227 Tmtlgater n = Number of moles.
................................................................... (4) T = Temperature  'C)
The voltage of each celll) is related to the p = Pressure ®
Gibbs free energy according teetequation: R = Constant.

17¢€
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a = Coefficient approximation to the 2.Effect of water used on the differene

impact of reform pressure. consumed and produced energy.
b = Coefficient approximation to Effect of different types of water used on
reform the effect size. consumed and produced energy as shown in
Figure (3).
RESULTS AND DISCUSSIONS Power gen for the case of two types of water

when distance between cells (0.5 mm),
Experiments and laboratory tests to evaluat&umber of cells (15 cells) and working #m
the performance of the proposed design uni{15, 30, 45, 60 min) were changed. The
and its ability to produce hydrogen gas inresults slow thatAcidic water, The lowest
varying amounts in different periods of time value of the power gen was obtained. The
were conducted. The unit production ofdifference was2.8649 kWh with distance
hydrogen gas test, data hasbeollected to between 0.5 mm cells, number of 15 cells and
get the best set of operating standards undevorking time 15 min. While the highest value
study analysis. However, Can the results obf power gen wa$.4638kWh with number
this current work discussed under theof 15 cells, working time 60 min. and distance
following headings: between cells was 0.5 mm.
l.Influence of water type on produced
hydrogen.
Indicated in Figure 3) the impact of water
used in the different types of study in
hydrogen produces

Fig. 3. Effect of water types and working time on
power gen.
Source: Own design based on the obtained results.

Fig.2. Effect of water types and working time on Saline Water'The lowest yalue of the power
prddﬁce hydrogen. gen was obt_alned. The difference wh$883
Source: Own design based on the obtained results.  KWh with distance between 0.5 mm cells,
number of 15 cells and working time 15 min.
Thus, the previous measurements show thatvhile the highest value of power gen was
the lowest outpuhydrogenwas 96.41 L/h for 5.0078kWh with number of 15 cells, workin
acidic water and 143.41 L/h for saline watertime 60 min. and distance between cells was
with 15 cell counts, 0.5 mm cell distance, 150.5 mm. As shown above, the net energy
min working time, thehydrogen produced between produced and consumed energy
with saline water was 48.75% higher thanincreases with saline water in acidic water by
acidic water. The highest output capacity was44.57%. This is due to the increase in cations
118.37 L/h of acidic water and 171.42 L/h of in saline water that accelerate the sapan
saline water with 15 cell counts, distanceof hydrogen from them in acidic water.
between cells 0.5 mm, running time of 60 3. Effect of number of cells and water types
min, thus thehydrogenproduced with water on produce hydrogen.
saline increased by 44.81% for acidic water. Figure (4) shown the effect of number of cells
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