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Abstract 

 

The study analysed the consumersô willingness to pay for counterfeit leather products in Abia State, Nigeria.  A 

random sampling technique was used to select respondents. From the three senatorial zones, three local government 

areas were selected. From these local government areas, 50 respondents were selected, in this case, making a total 

of 150 respondents. However, a total of 138 respondents returned their questionnaire, while the remaining 12 were 

either not returned or not properly filled. Effectively 138 questionnaire responses were used in the data analysis. 

Binary logit model was employed in analyzing the data. It was found that age, education, price, income and female 

gender played critical roles in influencing consumerôs willingness to pay for counterfeit leather products. It was 

therefore, recommended that education of the consumers should be stepped up to enable them make better choices 

and income level improved among other recommendations. 

 

Key words:  binary logit, counterfeit, consumer, leather products, willingness 

 

INTRODUCTION  
 

Counterfeit goods have been defined as 

identified copies of authentic products [11]. In 

most countries including Nigeria, the 

trafficking and sale of counterfeit 

merchandise is unlawful. According to [1], 

counterfeiting involves the deliberate use of 

false mark that is indistinguishable from the 

registered mark. Thus any item that bears a 

brand name or logo without the permission of 

the registered owner is counterfeit or fake. 

Counterfeit products and merchandise has 

been known as a global problem. The $600 

billion annual industry according to [8] and 

[15] continues to grow every year and 

increases as the most serious threat facing 

most economies. [19] reported that the 

counterfeit business as a whole would be the 

worldôs largest business if it were recognized 

as a business. 

Literature has identified that consumerôs 

moral stance on counterfeit consumption is an 

important predictor of consumption between 

genuine and counterfeit purchases [13, 9, 11, 

24]. Higher morality is held by consumers 

who abstain from such purchases [9, 10, 25]. 

In fact, morality has been found to be best 

predictor of counterfeit purchases compared 

to perceived value and previous experience 

[17]. But morality does not impact all market 

segments the same way [26].  

There are also basic theoretical economic 

rationalizations behind consumer behaviours 

towards certain products. For instance, 

prominent variables used to explain the 

demand for any good include the price of the 

unit of that good, prices of related goods and 

the wealth of the consumer. Under the 

fundamental theory of demand, as prices of 

products rise, consumers substitute away 

choosing less costly alternative. Subsequently, 

as the wealth of the individual rises, he goes 

less for inferior goods choosing higher priced 

alternative. These have been respectively 

described as substitution, income and demand 

effects [20]. The behavioural assumption of 

consumer theory is that all consumers are 

rational decision makers who seek to 

maximize utility, subject to budgetary 
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constraints.  

It is against the foregoing theoretical analysis 

that one can also understand one of the factors 

underpinning consumersô willingness to 

purchase leather products which they know to 

be counterfeited. At the basic level, Nigerians 

have distinguished themselves as having the 

insatiable appetite for all manner of luxury 

items. Any group of people that does not 

discriminate and goes to anything will be 

laying itself bare for criminal exploitation. 

This is because people prefer to show off, 

they either fall victim to fake or counterfeited 

products or simply and deliberately go for the 

counterfeit versions on ego trip. About the 

case of leather products under review, there 

are tested and global brands like Giorgio 

Armani, Gucci, Hugo, Moonax, etc.  These 

brands have been faked and marketed as 

original and the consumers with craze for top 

brands are easily potential targets. 

Standard Organization of Nigeria argued that 

influx of fake and substandard products into 

Nigerian markets has continued to undermine 

the countryôs economy. In addition, that the 

appetite for cheap products by Nigerians is the 

bane of the economy as this has turned the 

country into the dumping ground for some 

foreign producers. [23]  This has created an 

avenue for some Nigerians to exploit the 

citizenry with fake products and subjecting 

them to abject poverty by under developing 

the economy. Similarly, Standard 

Organization of Nigeria (SON) has estimated 

that the annual loss to sub-standard products 

is in excess of one trillion naira due to 

importation of sub-standard products into the 

country. 

There are obviously many factors that lead to 

the phenomenon. One of them is identified in 

the consumer theory which posits that 

consumers tend to purchase products that will 

give them the highest level of benefit for the 

amount of money they can afford. It is very 

obvious as also stated that there appears to be 

so much poverty in Nigeria which probably 

defines the choice of product they make.  

Previous studies have explored the question of 

why consumers buy counterfeit products. And 

it has been found that generally speaking 

consumers do understand the difference in the 

value of purchasing authentic versus 

counterfeit products [3]. Very often product 

price is the main factor that lures consumers 

to buy counterfeit products [17, 18]. Personal 

preferences and attitudes have also been 

determined to be the critical factors that 

contribute to counterfeit purchases [4, 6].  

Staake et al.(2009) had observed that   

counterfeit consumption is still a new area of 

research leading to several literature gaps. 

Specifically, there is a gap in the literature not 

only for theory driven and replication 

research; there is also a need for more 

rigorous research. [22] 

This study is therefore aimed at estimating the 

factors that influence consumersô willingness 

to pay for counterfeit leather products in the 

study area and make recommendations based 

on the findings. 
 

MATERIALS AND METHODS  

 

Area of Study 
The study was conducted in Abia State. Abia 

state was created on 27
th
 August 1991 having 

been carved out of old Imo state. Abia state 

was part of the East central state and later part 

of Imo state between 1967 and 1976. 

On the North and North ïEast, it is bounded 

by Anambra, Enugu and Ebonyi states. It is 

bounded on the East and South East by Cross 

River and Akwa Ibom states, while it shares 

southern boarders with Rivers state where the 

Imo River demarcates the two states. Its axis 

has a North East to South ïWest orientation 

and lies within Longitude 6
0
 50
ô
 E to 8

0
 35ô E 

and Latitude 4
0
 30

ô
 N to 6

0
 30

ô
 N. The state 

has total of 5833.75 square kilometres and 

population density of 487 persons per square 

kilometre. The state capital is Umuahia with a 

distance of 596 kilometres from Lagos and 

498 kilometres from Abuja Federal Capital 

Territory. 

The population of Abia state is 2,333,999 with 

1,430,248 males and 1,415,082 females 

[14].The state is divided into three senatorial 

districts namely Abia North, Abia Central and 

Abia South with a total of 17 local 

government areas.  

The state is predominantly a mercantile state 

where every available space, especially in the 
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urban areas, is converted to trading spots. It 

also has a rich cultural heritage with varied 

traditional festivals and dances. Famous  

among the cultural dances are the Ohafia war 

dance, Ikoro, Ekpe masquerade  as well as the 

Nkwa Mgba (wrestling dance), among others. 

The people of Abia state are mainly 

traders/business men and women, 

craftsmen/women (hairdressers, mechanics, 

carpenters, plumbers, electricians and so on), 

students, civil/public servants etc. They have 

varying degrees of educational qualifications. 

Educational qualifications include, First 

School Leaving Certificate, SSCE/GCE, 

OND/NCE, HND/Bachelors, etc. There is 

also disparity of income in Abia State that is 

why there are rich, middle class and poor 

people, all leaving together in Abia State.  

Sampling Technique 
A random sampling technique was used to 

select respondents to form the sample size of 

the study. From the three senatorial zones, 

three local government areas were selected. 

From these local government areas, 50 

respondents were selected, in this case, 

making a total of 150   respondents. However, 

a total of 138 respondents returned their 

questionnaire, while the remaining 12 were 

either not returned or not properly filled. 

Effectively 138 questionnaire responses were 

used in the data analysis. 

Data Collection and Method of Data 

Analysis 

This study employed primary source of data 

obtained from using the questionnaire 

administered to the respondents selected and 

employed binary logit model in the analysis of 

the data. 

Model Specification 
The simple logistic model is based on a linear 

relationship between the natural logarithm (ln) 

of the odds of an event and numerical 

independent variables. The form of this 

relationship is specified follows: 

 

L = ln (0) = ln [ P ]       

                             1   -   P         

=    ɓ 0 + ɓ1 X 1+ ɓ2 X2 +ɓ3 + X3 + ɓn Xné..+Ů 

Where: Y is binary and represent the event of 

interest (response), coded as 0/1 for 

willingness to pay or not, 

P is the proportion of this willingness, 

0 is the odds of the event, 

L is the ln (odds of event), 

X1, X2, X3, Xn are the independent variable, 

ɓ0, ɓ1 and ɓn, are the Y-intercept and the slope, 

respectively, and Ů is the random error. 

The regression coefficients are estimated 

through the iterative maximum likelihood   

method [16]. 

 

RESULTS AND DISCUSSIONS 

 

Maximum likelihood estimates of the 

parameters of the factors influencing    

customersô willingness to pay for 

counterfeit leather products in the study 

area.  
 
Table 1. The estimates of the factors affecting 

consumerôs willingness to pay for counterfeit leather 

products in the study area 
Variable Co-

eff(B) 

SE Wald Exp(B) 

Value 
expressi-ve 

goal 

0.190 0.224 0.793 0.013 

Age  -0.556 0.279 3.882 0.948*** 

Education -0.537 0.175 9.536 0.946*** 

Price  -0.5663 2.706 4.462 1.003*** 

Income -0.430 0.220 3.793 1.837*** 

Gender  -1.552 0.001 6.540 1.963*** 

Constant  4.221 3.192 1.321 0.023*** 

Negelk-
ereke R2 

0.785    

Source: Computations from Field Survey Data, 2013. 

Note: *** - Significant at 1% level. 

 

The estimates of the factors affecting 

consumerôs willingness to pay for counterfeit 

leather products in the study area as shown in 

Table 1 above indicated that age, education, 

price, income and gender had significant 

effects. 

The coefficient of age was significant at one 

percent probability level with a negative sign. 

This means that with decreasing age of the 

consumers, the probability of going for 

counterfeit leather product increases. [5] had 

observed that the variability of purchase 

intention based on age may be due to the fact 

that younger consumers view counterfeit 

products to be more acceptable and as a 
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consequence are more likely to purchase 

counterfeit goods than older consumers. This 

study corroborates with their findings. 

The coefficient of education was significant at 

one percent level but with a negative 

relationship. By implication, the higher the 

educational attainment of the consumers, the 

less likely they are to go for counterfeit 

products and vice-versa. 

Price of the products had a negative 

relationship with consumersô willingness to 

pay for counterfeit products but was 

significant at one percent level. Price has been 

known as one of the most recognized 

motivations for purchasing counterfeits [21]. 

[2] had also noted that selling price enhances 

willingness to buy counterfeit products. Given 

the economic situation, particularly as it 

affects the low income groups, the result 

seems plausible. The result of this study 

consolidates these previous findings. 

Consumers income level was seen to be 

significant at 99 percent confidence level but 

with a negative sign. This meant that as 

consumersô income decreases, the probability 

of them going for counterfeit products 

increases. [7] had noted that middle and high 

income families are likely to be heavy buyers 

of VCDs. However, no reason was given for 

that. In an environment such as where this 

study was carried out, there is this tendency 

for consumers to feel belonged in a particular 

fashion or otherwise band wagon effect on 

consumption. Bearing this in mind, people 

may want to go for counterfeit products just to 

show that they belong. 

Gender coefficient was significant at one 

percent probability level with a negative sign. 

Given that the negative sign was in favour of 

the female gender, it simply implies that 

females are more likely to pay for counterfeit 

products more than the males. 

Cheung et al, 2006, had opined that females 

are more likely to be heavy buyers of pirated 

clothing and accessories than their male 

counterparts. This result is in line with their 

findings. [7] 

The Negelkereke R
2 

of the model which 

shows the goodness fit was 0.785, meaning 

that 78.5 percent of the variables has been 

explained in the model. This certifies it a good 

fit.  

 

CONCLUSIONS 

 

The study has shown the factors affecting the 

willingness of the respondents in the study 

area to pay for counterfeit leather products. It 

is therefore recommended that the purchasing 

power of consumers should be improved upon 

since their income determines their choice of 

leather products. Secondly, regulatory 

frameworks should be improved upon to 

guide if not eliminate the importation and 

production of counterfeit leather products in 

Nigeria. Furthermore, competition among 

genuine leather producers should be steadily 

improved upon to reduce the cost of their 

products thus making them accessible and 

affordable to the consumers. Again, negative 

attributes of counterfeit leather products 

should be highlighted to make consumers 

aware of negative implications of purchasing 

them. Finally, more research work in similar 

areas should be encouraged to assist 

consumersô decision making process. 
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Abstract 

 

This study examined the determinants of agribusiness entrepreneursô participation in innovations using Abia State 

Nigeria as the study area. The study employed a multi stage sampling technique in the selection of entrepreneurs 

from the agricultural zones of Abia State (Aba, Ohafia and Umuahia). In the first stage, 2 Local Government Areas 

(LGAs) each were selected from the zones. The second stage involved random selection of 2 communities each from 

the 6 LGAs, bringing it to 12 communities. The last stage involved the selection of 15 households each from the 

communities, giving a sample size of 180 agribusiness households. The probit model was employed in the analysis 

of the data which was obtained by the use of questionnaire administered on the selected respondents. The study 

found that age, gender, household size, income and output were statistically significant determinants of 

entrepreneursô participation in innovations in the study area. 

 

Key words: agribusiness, entrepreneurs, participation probit, innovation. 
 

INTRODUCTION  
 

Agricultural innovations has been defined as 

the application of new inputs, machines, and 

methods used in agricultural production 

processes in order to increase production, 

yield or quality [6,3]. 

According to [3], innovations in agriculture 

can reduce poverty, foster development, and 

stimulate economic growth in many 

developing countries. In particular, the 

adoption of innovation can transform the lives 

of farmers through increased incomes and 

improved living conditions. 

It has been known that in developing 

countries, including Nigeria, small-scale 

farmers dominate the agricultural economy 

where, over 80 percent of the farming 

population in Nigeria are small holders 

residing mostly in rural areas [1]. 

Most of these smallholder farmers still 

cultivate using hoe technology and rely 

heavily on family labour, amongst other 

traditional methods and so the dominance of 

subsistence farming with traditional farming 

systems in the smallholder sector is one of the 

concerns in achieving higher agricultural 

productivity.  

The technologies people use plays a 

significant role in determining how fast 

agricultural productivity grows and how that 

growth affects the poor and the condition of 

natural resources [10]. 

According to the report the experience and 

evidence from countries within and around 

the sub-Saharan African region indicates that 

returns to agricultural technology 

development could be very high and far 

reaching, not only in the smallholder sector, 

but in the entire economy as well. However, 

improved technologies are of little value 

unless farmers judge them to be appropriate 

and subsequently adopt them. It is therefore 

imperative not only to develop new 

agricultural technologies, but also promote 

their adoption by smallholder farmers. 

Although, huge financial resources has been 

expended on formal agricultural research and 
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development, many poor farmers in remote 

and less favoured regions have not benefited 

from technologies developed for resource rich 

areas, especially were government policies 

have been unsupportive. A key challenge 

therefore is for the entrepreneur - innovation 

approach to be effective is dissemination of 

technology and methodology.  

However, [15] had observed that there is an 

important role of farmer-to-farmer exchanges 

and exploitation of indigenous systems and 

channels for sharing agricultural information 

and inputs, rather than relying on formal 

extension system to disseminate innovations. 

The critical challenge is to involve national 

agricultural research systems in strengthening 

the innovative capacity of farmers. 

The major problem facing small scale 

agriculture in Nigeria is over dependent on 

traditional technologies characterized by poor 

yield and inefficiency. Transformation of 

traditional farming system for increased food 

production calls for adoption of improved 

practices. One of the major challenges facing 

agricultural policy makers is the need for the 

investigation of those economic factors which 

contribute to the adoption of improved farm 

technology [13]. Therefore, this study was 

articulated to determine the factors that 

influence agribusiness entrepreneursô 

participation in innovation using Abia State, 

Nigeria as a study area. 

 

MATERIALS AND METHODS  

 

Study Area 
The study was conducted in Abia state, 

Nigeria. The state is located within the south 

eastern geo-political zone of Nigeria and lies 

between Longitude 04
0 
45ô and 06

0 
07ô North 

and Latitude 07
0
 00ô and 08

0
10ô East. Abia 

state is bounded by Imo state on the western 

boarder; Ebony and Enugu States on the 

North; Cross River and Akwa-Ibom states on 

the East and Rivers state on the South. Its 

population stood at about 2.883,999 persons 

with relatively high density at 580 persons per 

kilometre [11]. Abia State is divided into 

administrative blocks called Local 

Government Areas which is grouped into 

three (3) agricultural zones namely Aba, 

Ohafia and Umuahia zones. In terms of 

occupation, about 70% of Abians are farmers 

and have potentials for the production of 

crops (both arable and permanent), livestock, 

and fish and also engage in food processing. 

Selection of Respondents 

The study employed a multi stage sampling 

technique in the selection of the entrepreneurs 

from the agricultural zones of Abia State 

(Aba, Ohafia and Umuahia). In the first stage, 

2 local government areas each were selected 

randomly from the zone (i.e. 6 LGAs).The 

second stage involved random selection of 2 

communities each from the 6 LGAs, set aside 

for the study (i.e. 12 communities).The last 

stage involved the selection of 15 households 

each from the communities, giving a sample 

size of 180 households, including palm oil 

processors, poultry and vegetable farmers. For 

the purpose of social inclusiveness, male and 

female-headed households were selected. 

Method of Data Collection 

The study obtained data from primary 

sources. The primary data were collected with 

the use of pre-tested and structured 

questionnaire administered on the 

respondents. 

Method of Data Analysis  
 Probit model was adopted in the analysis of the 

data obtained.  

Specification of Model  

The probit model is a statistical probability 

model with two categories in the dependent 

variable. Probit analysis is based on the 

cumulative normal probability distribution. 

The binary dependent variable takes on the 

values of zero and one. The probit analysis 

provides statistically significant findings of 

which demographics increase or decrease the 

probability of consumption. 

In the binary probit model, the participation in 

innovations was taken as 1, while non 

participation as 0. It is assumed that the 

household obtains maximum utility if it 

participates in innovation rather than not 

participating. 

The probability of choosing any alternative 

over not choosing it can be expressed as in 

(1), where the probability Yi  of choosing any 

alternative over not choosing it can be 

expressed as in (1), where ʬ represents the 
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cumulative distribution of a standard normal 

random variable. 
The probit model is specified as follows; 
 

Y(1,0)= bo+b1X1+b2X2+b3X3+b4X4+b5X5 

+b6X6+b7X7+b8X8+ ɛ 

 

where: Y (1, 0) = is the dependent variable, 

which is the participation index  

X1= age of respondents (years) 

X2 = gender (dummy; male =1; female = 0) 

X3= marital status (dummy; married =1; 

otherwise = 0) 

X4= education (years) 

X5 = household size (number of persons) 

X6 = income ( ) 

X7= years of experience (years) 

X8 = output (kg) 

ɛ= error term  

bo= constant  

b1-b8= coefficients 

 

RESULTS AND DISCUSSIONS 
 

Estimates of the determinants of 

entrepreneursô participation in innovation 

in the study area 

The maximum likelihood estimates the 

determinants of entrepreneursô participation in 

innovation in Abia state, Nigeria is presented 

below in Table 1. 

The maximum likelihood estimates results of 

the determinants of agribusiness 

entrepreneurôs participation in innovation in 

the study area indicated that the coefficients 

of age, gender, household size, income and 

output were statistically significant at various 

probability levels with different signs.  

The coefficient of age was significant at 10 

percent probability level possessing a negative 

sign. This meant that as the age of the 

entrepreneurôs increases, the probability of 

them participating in innovations decreases. 

Many studies in the past had noted that older 

farmers tend to be more risk averse than 

younger ones in terms of utilizing agricultural 

innovations [9, 5, 13]. The result of the 

present study agrees with these previous 

findings. 

Gender was statistically significant at 99 

percent confidence level with a negative sign. 

Table 1. The maximum likelihood estimates the 

determinants of entrepreneursô participation in 

innovation in Abia state 

Variable Coefficient Standard 

error  

z-test 

Constant                            0.1969037 0.832243 0.24 

Age -0.0040718 0.001838 -2.22* 

Gender -0.5103345 0.143646 -3.55***  

Marital 

status 

0.1555072 0.182703 0.85 

Education 0.0403741 0.0289831 1.39 

Household   

size 

-0.295639 0.0107838 -2.74***  

Years of 

experience 

-0.0243066 0.0128427 -1.89 

 

Income 0.318906 1.780006 4.67***  

Output                                 0.605511 0.220140 2.75***  

LR chi2 - 33.09 

Prob chi2 - 0.0001 

Pseudo R2 - 0.6987 
Note: *, *** denotes 1% and 10% significant levels 

respectively  

Source: Computations from field survey, 2014. 

 

This implied that the female gender tend to 

participate in innovations more than the male 

entrepreneurs in the study area. [8], in their 

study observed that women tend to adopt 

improved technologies at a lower rate 

compared to men. This they attributed to time 

and resource constraints that women often 

face. This result is in contrast with the present 

study. However, going by the fact that women 

are more involved in very many social 

activities, including their participation in  

organizations than their male counterparts in 

the study area, this result is plausible. The 

opportunities posed by these organizations 

could be avenues where they learn about 

innovations.  

Household size possessed a negative sign but 

was statistically significant at 1 percent 

probability level. By implication, the greater 

the number of persons in the household, the 

probability of the entrepreneur participating in 

innovation decreases.  [4] had a contrary 

opinion when he reported a positive 

relationship between household size and 

technology adoption.  [2] had opined that for 

the fact that agricultural mechanization is still 

very capital intensive coupled with other 

institutional problems, farmers in the rural 

areas will hardly afford it and therefore, the 

chances of participation in agriculture 
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decreases. Given this assertion, households 

with large number of persons may not be very 

willing to participate due to the cost 

associated with them and rather will prefer to 

use the family members as cheap sources of 

labour.   

The coefficient of income was also 

statistically significant at 99 percent 

confidence level with a positive sign. This 

posits that as income of the respondents 

increases, the probability of their participation 

in innovation also increases.  The economic 

status of an individual often times plays a 

significant role in adoption of new techniques. 

This is basically because the ability to 

purchase new implements will usually be 

dictated by individual financial capability. 

Furthermore, with improved income, the 

farmer will be better disposed to spend more 

on recommended farm practices that would 

further increase his farm earnings. Following 

this, the result is plausible and is in agreement 

with [16, 14]. 

Finally, output came out with a positive 

relationship which was statistically significant 

at 1 percent probability level. This result 

meant that increasing output could probably 

lead to increased participation in innovation 

among agribusiness entrepreneurs in the study 

area. [12] had also observed that there was a 

positive relationship between intensity of 

technology adoption and output. This finding 

is also in line with previous finding of [17, 7, 

18]. 

The LR chi
2
 was 33.09 which is significant at 

one percent level, while the pseudo R
2
 was 

0.6987 meaning the 69.87 percent of the 

variability has been explained in the equation.  

 

CONCLUSIONS 

 

The study has revealed the determinants of 

participation in innovation by agribusiness 

entrepreneurs in Abia state, Nigeria. It is 

therefore recommended that the female 

gender should be encouraged to participate in 

meaningful social activities which often times 

exposes them to these innovations. Barriers 

which tend to place the female gender at 

disadvantaged positions should be dismantled. 

It is true that the result of this study went 

contrary to many other previous results in 

terms of women and their participation in 

productive activities, this result has shown 

that with adequate support and 

encouragement, changes could be very 

visible.  
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Abstract 

 

The study analyzed the factors influencing cassava value addition by rural agribusiness entrepreneurs in Abia state, 

Nigeria. The specific objectives were to: ascertain the various forms of the value added cassava products produced 

by the respondents; estimate the factors that influence farmersô decision to add value to cassava; and make 

recommendations based on the findings. A multi-stage random sampling technique was used to select 70 

respondents. Primary data were collected through the aid of a well structured questionnaire. Data collected were 

analyzed using descriptive statistical tools such as frequency, mean, tables, percentage as well as the binary logit 

model. The result of the binary logistic results indicated that the coefficients of gender, education, income, 

household size and output were statistically significant at different levels of probability. The study therefore 

recommended that encouragement should be given to females to go into cassava value addition as well as making 

high yielding varieties available to the entrepreneurs by the government and its agencies whose mandate is to do so.  

 

Key words: cassava, binary logit, entrepreneurs, value addition 

 

INTRODUCTION  
 

Cassava (Manihot esculenta) has its origin in 

Latin America where it has been grown by the 

indigenous Indian population for at least 4000 

years. After the discovery by the Americas, 

European traders took the crop to Africa as a 

potentially useful food crop; later it was also 

taken to Asia to be grown as a food security 

crop and for the extraction of starch [3]. In 

recent years cassava has gained global 

attention as an important root crop in Africa. 

This is because climate variability does not 

affect its productivity [1]; it has a flexible 

planting and harvest cycle; it can withstand 

drought and diseases as well as thrive on soil 

with low quality [13]. Also, every part of 

cassava crop is useful. Its leaves are relished as 

vegetables in countries like Congo and 

Tanzania [10]; its peel is used as animal feed; 

while its peeled roots can be processed into 

various value added by-products such as: garri, 

fufu, flour, starch, chip and ethanol. 

Throughout the tropics, especially in Nigeria, 

the plantôs root do not only serve as an 

essential source of calories but even more so as 

a major source of income for rural households. 

Cassava performs five main roles namely 

famine reserve crop, rural food staple, cash 

crop for urban consumption, industrial raw 

material, and foreign exchange earner [16]. 

This shows that cassava possesses the potential 

of eliminating food crisis and famine.  

Nigeria is currently the largest producer of 

cassava in the world with an estimated annual 

output of 54 million metric tonnes [8] and its 

cassava transformation master plan the most 

advance in Africa. Cassava is also seen to 

have a high poverty-reduction potential for 

Nigeria due to its low production cost [17] 

hence cassava production is widespread 

across all regions of the country. 

However,  cassava just like other agricultural 

produce are highly perishable, hence most 

rural farmers do not get the desired reward for 

their work as most of their produce start 

deteriorating a day or two after harvest [4]. 

Consequent upon this, the National Root 

Crops Research Institute (NRCRI), Umudike 

which had the national mandate to research 

into root and tuber crops, developed some 

processing technologies of root and tuber 
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crops in order to curtail their perishability and 

add value to these crops.   

The major processed forms of cassava roots 

fall into four general categories; meal, flour, 

chips and starch.  

Meal forms include: gari, fufu, lafun, tapioca, 

abacha, cassava cock tail tit-bite, 30% 

cassava/wheat bread, cassava fritters, 10% 

cassava/wheat bread, cassava queenôs cake, 

cassava croquette, grundi and other cassava 

based foods (non-confectionary) like cassava 

salad cream, cassava pizza, ikpan iwa, megau 

etc [4].  

From 2005 till date training and workshops on 

the production of value added cassava 

products have been conducted for farmers in 

Abia state and its environs by staff of the 

institute [4]. 

The essence is to enable farmers to see how 

cassava can be put to wider uses in the home, 

for income generation and possibly for export 

purposes. However, the farmers have to 

decide on the form of value added products to 

produce.  

Decision making is regarded as the cognitive 

process resulting in the selection of a belief or 

a course of action among several alternative 

possibilities based on the values and 

preferences of the decision maker [20].  

Every decision making process produces a 

final choice that may or may not prompt 

action.  

For the farmers, decision making regarding 

the addition of value to cassava products is 

based on the expected utility derivable which 

is also a function of the socioeconomic 

characteristics of the farmers.  

Thus the study analyzed the determinants of 

farmersô decision making regarding addition 

of value to cassava products disseminated by 

the National Root Crops Research Institute 

(NRCRI), Umudike, Abia state, Nigeria.  

The specific objectives are to: ascertain the 

various forms of value added cassava 

products produced; determine the factors that 

influence the respondentsô decision to produce 

value added cassava products; and make 

recommendations based on findings of the 

study.  

 

 

MATERIALS AND METHODS  

 

Study Area 

The study was carried out in Abia state, 

Nigeria. Abia state is one of the 36 states in 

Nigeria created in 1991 from part of Imo 

state. It is located in the south-east 

geopolitical zone of the country.  

The state lies between Longitude 04
0   
45 and 

06
0   

07 North and Latitude 07
0   

00 and 08
0 

10 East. It is bounded by Imo State on the 

West, Ebonyi and Enugu states on the North, 

Cross Rivers and Akwa Ibom states on the 

East and Rivers state on the South.  

The state covers an area of about 5,243.7 

square kilometer which is approximately 5.8 

percent of the total land area of Nigeria. [11]. 

It has a population density of 580 persons per 

square kilometer and a population of 

2,833,999 persons [14].  

Administratively, it has 17 Local Government 

Areas (L.G.As), 3 Senatorial zones and 3 

Agricultural zones with Umuahia as the state 

capital. The climate of the state is tropical 

with 2 distinct seasons namely rainy season 

which starts from March to October; and dry 

season which commences from November 

and ends in February.  Agriculture is the 

major occupation of the people and subsistent 

agriculture is prevalent and about 70 percent 

of the population engage in it [2]. They 

produce crops like cassava, yam, cocoyam, 

sweet potato, ginger, rice and maize, while the 

cash crops include; oil palm, rubber, cocoa, 

banana, and various types of fruits. They also 

rear animals like pig, goat, sheep, several of 

types of domesticated birds, etc. Cassava 

however, is a major tuber crop produced by 

almost every household in the study area and 

hence the choice of the crop.  

The inhabitants are predominantly Igbos, and 

practice Christianity and African Traditional 

Religions. Aba is regarded as the commercial 

centre of the state. The state is blessed with 

mineral resources such as lead, zinc, limestone, 

fine sand and petroleum. As regards tourism 

there are many tourist centers but the most 

outstanding are the: national war museum in 

Umuahia, the Azumini blue river at Ukwa east, 

and the long juju of Arochukwu [2]. 
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Sampling technique  
A multi-stage random sampling technique was 

used to select a sample size of 70 cassava 

farmers/processors from the study area. 

Firstly, three local government areas were 

randomly selected from the seventeen local 

government areas of Abia state. Thereafter, 

two autonomous communities were randomly 

selected from the each of the three local 

government areas to give a total of 6 

communities. Finally, 11 cassava 

farmers/processors each were selected from 5 

of the 6 selected communities, while 15 

farmers/processors were selected from the 

remaining 1 community to give a total of 70 

respondents that were used for the study. 

Method of Data Collection  
Primary data were generated through 

interview and well structured questionnaire   

administered to the respondents. 

Method of Data Analysis 
Objective (i) realized using descriptive 

statistics such as percentages, frequencies and 

mean. While, objective (ii) was analyzed 

using binary logit model.  

Model Specification 

 Logistic regression analysis is part of a 

category of statistical model known as 

generalised linear models which consist of 

fitting a logistic regression model to an 

observed proportion in order to measure the 

relationship between the response variable 

and set of explanatory variables [13, 5]. 

The binary logistic model falls in the group of 

qualitative response models which have the 

dependent variable as an indicator of a 

discrete choice. The logistic regression model 

has been used in many applications due to its 

mathematical convenience. The Y = binary 

dependent variable, which represents the 

decision making index that takes the values of 

between 0 and 1[9]. 

The logistic regression model [10] is given 

by: 

                  (1) 

   

 = The success probability of value X. 

 = Stands for 

      (2) 

e = exponent or the base of the system of 

natural logarithms. 
Its transformation generates: 

Odd =     (3) 

The logistic regression model has a linear form for 

the logit of this probability. 

Logit {  = log{  = 

 (4) 

In this study, six components or products 

were identified. The total score per respondent 

for the number of products identified divided 

by the six and were expressed as an index of 

the overall score for the six products thus: 

                Y=     

Where: Y = index score 

              x = number of components or   

                    products produced by each     

                    respondent 

              n = total number of components  

                    identified  

            

RESULTS AND DISCUSSIONS 

 

Forms of Value Added Cassava Products 

Produced by the Respondents. 

Table 1 shows the various forms of value 

added cassava products produced by cassava 

farmers/processors in the study area. The 

result is presented in order of their magnitude: 

Cassava root to Fufu (88.6%), Cassava root to 

Garri (82.9%), Cassava root to cassava 

tapioca (82.9%), Cassava root to cassava flour 

(48.6%), cassava root to cassava fritters 

(32.9%) and cassava bread (2.86%). 

 
Table 1. Distribution of Respondents based on Forms 

of Value added   Cassava Products Produced. 

Forms of 

value addition 

Frequency  Percentage 

Fufu 62 88.6 

Garri 58 82.9 

Tapioca 58 82.9 

Cassava Flour 34 48.6 

Cassava 

Fritters 

23 32.9 

Cassava Bread 3 2.86 

Source: Field Survey Data, 2014 

 

From the result, it could be observed that 

cassava flour; cassava bread and cassava 

fritters recorded less than 50% production 
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against those of fufu, garri and tapioca.  Due 

to the high cost of procuring processing 

equipment for the production of flour, bread 

and fritters, their production seems low 

compared to fufu, garri and tapioca which 

require less expensive equipments and are 

therefore within the reach of farmers. 

Factors influencing cassava value addition 

by rural agribusiness entrepreneurs in 

Abia state, Nigeria 

The result of the estimates of the factors 

influencing cassava value addition by rural 

agribusiness entrepreneurs in Abia state, 

Nigeria is presented in Table 2 below. 

 
Table 2. Estimates of the factors influencing cassava 

value addition by rural agribusiness entrepreneurs 
Variables Coefficients 

(B) 

S.E Wald Exp (B) 

Age (X1) -0.014 0.021 0.428 0.987 

Marital 

status(X2) 

0.131 0.410 0.103 1.140 

Gender (X3) -0.110 0.071 2.385 0.896 ** 

Education (X4) 0.686 0.205 11.198 1.089 ***  

Income (X5) 4.628 2.375 3.800 0.008 *** 

Household size 

(X6) 

-0.006 0.004 2.337 0.994 ** 

Experience (X7) -0.493 0.397 1.538 0.611 

Output (X8) 0.001 0.001 3.120 1.001*** 

Constant  5.608 2.958 3.594 272.683*** 

 

Chi
2
  

Cox and Snell R
2
 

Nagelkereke R
2
 

Loglikelihood 

Source: Field Survey Data, 2014 

Note: ***, ** denotes 1% and 5% levels of significance 

respectively 

 

The result of the binary logistic regression on 

the factors influencing cassava value addition 

by rural agribusiness entrepreneurs in Abia 

state, Nigeria, as presented in Table 2 above 

indicated that the coefficients of gender, 

education, income, household size and output 

were statistically significant. The coefficient 

of sex was significant at 5 percent level of 

probability but with a negative sign. This 

indicated that female gender were more 

involved in cassava value addition than their 

male counterparts. [7] had opined that overall; 

women tend to be less integrated in value 

chains than men. Their lack of mobility and 

thus lack of access to markets, as well as 

social norms, impede their interaction with 

value chain actors. However, the reason for 

the negative sign of sex being that men were 

not directly involved in processing and as 

such had low level of awareness of cassava 

value addition. This corroborate the findings 

of [18] who observed that the negative sign of 

sex implies that men were not directly 

involved in processing and as such had low 

level of awareness of sweet potato value 

addition. 

Education of the respondents was statistically 

significant at 1 percent of probability level 

with a positive sign. This implied that as the 

education of the respondents increases, the 

probability of their decision to undertake 

value addition in cassava increases. Education 

is important and it has been found to influence 

other factors like management [15]. Similarly, 

formal education helps one to grasp issues 

better, anticipate, appreciate and respond to 

market needs. Given this, the result of the 

findings is plausible. 

The coefficient of income was also positive 

and significant at 5 percent probability level. 

This meant that as the entrepreneursô income 

increases, their likelihood of adding value to 

cassava products will increase. The economic 

status of an individual often times plays a 

significant role in decision making processes. 

This is especially true when it involves the 

purchase of new implements which will 

usually be dictated by individual financial 

capability.  

The coefficient of household size posted a 

negative but statistically significant at 5 

percent probability level. This meant that as 

household size increases, the decision to add 

value to cassava by the entrepreneurs reduces. 

Large family sizes have been associated with 

increased responsibilities, including 

consumption of food. Furthermore, cassava is 

one of the major staples in the area and 

therefore, the tendency for high self 

consumption for the large families is high. 

This result is expected and corroborates with 

[12]. 

The coefficient of output was positive and 

significant at 99 percent confidence level. 

This meant that with larger outputs, the 

probability of the entrepreneurs engaging in 

cassava value addition increases. It has been 

known that harvested cassava if not processed 
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after about two days will start deteriorating. 

Given this fact, entrepreneurs with large 

output will opt for adding value by processing 

into various other forms to at least extend 

shelf life of the harvested cassava.    

The LR chi
2
 was 98.73 which is significant at 

one percent probability level, while the 

pseudo R
2
 was 0.6332 meaning the 63.32 

percent of the variability has been explained 

in the equation.  
 

CONCLUSIONS 

 

The study has shown that the major value 

added cassava products produced in the study 

area are: Fufu, Garri and Tapioca; the major 

factors influencing entrepreneursô decision to 

add value to cassava are:  gender, educational 

attainment of the entrepreneurs, income, 

household size and output. The study 

therefore recommends that encouragement 

should be given to females to go into cassava 

value addition. This could be in the form of 

credits which will enable the female 

entrepreneurs acquire the necessary 

equipments required for their operations. High 

yielding varieties should also be made 

available to the entrepreneurs by the 

government and its agencies whose mandate 

is to do that. This will help boast their output 

thus, making way for value addition. This is 

especially important now that the market for 

these products is on the increase.  
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Abstract 

  

Nigeria is perhaps the most blessed country in Africa, in terms of its abundant mineral resources, agricultural and 

forest resources, distinctively more favourable climatic conditions and highly diverse human resources. These 

factors, alongside its overwhelmingly increasing population for foreign investment potentially and strategically put 

the responsibility of economic development on Nigeria, with its citizens expected to live not below the average 

standard of living. It is paradoxical however, that most Nigerians are poor. This study reviewed trends in poverty 

level in Nigeria from 1980-2014, examined the causes of poverty and inequality in Nigeria, evaluated Nigeriaôs 

potentials for a post-2015 development agenda, evaluated the level of satisfaction with the implementation of 

Millennium Development Goals (MDGs), as well as the desirability level for the implementation of the Sustainable 

Development Goals (SDGs). The study found corruption, weak institution and poor governance; unemployment and 

underemployment; and high population growth as the major causes of poverty and inequality in Nigeria. 

 

Key words:  development agenda, inequality, MDGs, paradox, poverty, SDGs 

INTRODUCTION  
 

According to the International Monetary Fund 

World Outlook Database for 2013 [23], the 

2013 ranking of countries from the richest to 

the poorest, using Gross Domestic Product 

(GDP) based on Purchasing Power Parity 

(PPP) per capita, African countries occupied 

the bottom with 9 of the last 10 places. The 

Democratic Republic of Congo was the 

poorest with a per-capita GDP (PPP) of $394. 

Zimbabwe ($590), Burundi ($649) and 

Liberia ($716) were poorest, following The 

Democratic Republic of Congo. Nigeria was 

the 44
th
 of the poorest listed countries with 

less than $3000. The top of the table was 

occupied by Europe, a few Gulf States and 

North America. It is therefore, not out of 

place to say that, poverty is endemic to 

Africa. Although, GDP is not a perfect 

measure to describe the wellbeing and quality 

of life of populations, it is the most commonly 

accepted method of determining the wealth of 

countries and comparing generalized 

differences in living standards on a whole 

between nations, using GDP per capita on a 

PPP basis in current international dollars. The 

two mostly used poverty indicators are the 

aggregate headcount and the headcount ratio 

[22]. Other indexes are not in discordant tone 

with the GDP PPP. For instance, according to 

Human Development Index (HDI) of World 

Bank for the year 2011 [33], Nigeria occupied 

the 156
th
 position among 177 countries as 

compared to the 151
st
 position in 2002. 

Poverty, inequality and high unemployment 

rates continue to be notable characteristics of 

the African continent. These and many other 

economic challenges continue to be on the 

increase rather than be abated in many 

African States despite aids and grants from 

the West and international development 

agenda like the Millennium Development 

Goals (MDGs). African countries have not 

utilised their resource riches: agriculture, 

forestry and wildlife as in Kenya, Malawi and 

Nigeria, mineral resources as in Angola, 

Niger, and Nigeria to close up the gap 

between the rich and the poor. Rather, the 

exploration of these resources has widened 

the wealth gaps.  

One of the Millennium Development Goals 

(MDGs) is to end extreme poverty and hunger 

by 2015 [4, 29]. In the African Economic 

Outlook for the year 2014 [1], it is observed 

that countries like Cameroon, Egypt, Guinea 
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and Tunisia have already attained this goal. 

While countries like Senegal, The Gambia, 

Ghana, Mali, Mauritania, Niger, South Africa, 

Swaziland and Uganda were close to meeting 

the target, Nigeria and others which include 

C¹te dôIvoire, Kenya, Madagascar and 

Morocco were falling behind in attaining this 

goal.  

Nigeria has unjustifiable increasing rate of 

poverty in the face of its recently rebased 

GDP which make it the largest economy in 

Africa. The economy is still characterized by 

high unemployment rate, high inequitable 

distribution of wealth, low quality human 

resources and high out migration in the face 

of high economic growth measured by GDP. 

In 2004, there were 68.7 million Nigerians 

regarded as poor. Only six years after, in 2010 

the number of poor Nigerian sky-rocketed to 

112.47 (65.7%) million in 2010 [18]. The 

NBS report warned that the trend would be on 

the increase, if the potential positive impacts 

of several anti-poverty and employment 

generation intervention programmes are not 

taken into account [18] 

Nigeriaôs human poverty index (HPI) for 

2009 was only 36.2% placing Nigeria at the 

114
th
 position and among the 7

th
 poorest 

nations in the world while the ratio of the 

richest 10% to the poorest 10% was 16.3 with 

Gini index from 42.9 in 2004 to 44.7 in 2010 

[18, 27]. This was against the fact that Nigeria 

ranked 6
th
 and 7

th
 as oil producer and exporter 

and ranks 10th as the most populous country 

in the world with a real GDP growth rate of 

7.0 in the year 2009 which grew to 8.0 in 

2010 but however dropped to 6.3 in the year 

2013 [19]. In face of the enormous natural, 

mineral and human resources, it is only an 

economic paradox to still have most Nigerian 

living on less than $1 per day. 

The Post 2015 Development Agenda and 

Sustainable Development Goals 

The Post-2015 Development Agenda refers to 

a process led by the United Nations that aims 

to help define the future global development 

framework that will succeed the Millennium 

Developments (MDGs) [26, 28].  The MDGs 

encapsulate eight globally agreed goals in the 

areas of poverty alleviation, education, gender 

equality and empowerment of women, child 

and maternal health, environmental 

sustainability, reducing HIV/AIDS and 

communicable diseases, and building a global 

partnership for development. The MDGsô 

overall target date is 2015 [4, 28].
 
While many 

developed countries faired largely better in 

achieving the MDGs, the same could not be 

said for African nations holistically. Only a 

few have achieved some of the goals, 

considering their targets. At the UN 

Conference on Sustainable Development 

(Rio+20), held in Rio de Janeiro in June 2012, 

192 UN member states agreed to establish an 

intergovernmental working group to design 

Sustainable Development Goals (SDGs) as a 

successor of the MDGs. More precisely the 

SDGs comprise 17 goals and 169 targets 

according to the Press Release by the United 

Nations General Assembly on 19
th
 July, 2014 

[26, 27].This study however, considered the 

first 10 SDGs  which border on the issues of 

poverty and inequality in Nigeria. They are as 

follows: 

(i)End poverty in all its forms everywhere 

(ii)End hunger, achieve food security and 

improved nutrition and promote sustainable 

agriculture 

(iii)Ensure healthy lives and promote well-

being for all at all ages 

(iv)Ensure inclusive and equitable quality 

education and promote lifelong learning 

opportunities for all 

(v)Achieve gender equality and empower all 

women and girls 

(vi)Ensure availability and sustainable 

management of water and sanitation for all 

(vii)Ensure access to affordable, reliable, 

sustainable and modern energy for all 

(viii)Promote sustained, inclusive and 

sustainable economic growth, full and 

productive employment and decent work for 

all 

(ix)Build resilient infrastructure, promote 

inclusive and sustainable industrialization and 

ñfoster innovation 

(x)Reduce inequality within and among 

countries. 

As the year 2015 target time for the 

achievement of the MDGs draws to an end, 

available statistics revealed poor performance 

of the many African countries including 
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Nigeria in achievement of the MDGs. In view 

of the above therefore, it very pertinent to 

have a critical look at the issue of poverty and 

inequality in Nigeria. Has Nigeria failed to 

achieve the MDG 1? Which is to eradicate 

extreme poverty and hunger. In fact, poverty 

during the period increased regardless of 

government posting of increased economic 

growth rates. As the international community 

again is set for another sets of development 

goals with a view to building on the lessons 

leant from the MDGs, ending poverty in all its 

forms everywhere is again the first of the new 

17 SDGs. The questions are, what are the 

trends in poverty level in Nigeria from 1980-

2014? What are the causes of poverty and 

inequality in Nigeria? What are Nigeriaôs 

potentials for a post-2015 development? What 

is the level of satisfaction for the 

implementation of the MDGs in Nigeria and 

what is the level of desirability for the 

implementation of SDGs in Nigeria? Taking 

premise from the above, this study looks at 

the following specific objectives which are to: 

(i)Investigate the trends in poverty level in 

Nigeria from 1980 -2014    

(ii)Investigate the causes of poverty and 

inequality in Nigeria 

(iii)Evaluate Nigeriaôs potential for a post-

2015 development 

(iv)Evaluate the level of satisfaction for the 

implementation of MDGs in Nigeria  

(v)Evaluate the level of desirability for the 

implementation of SDGs in Nigeria.  
 

MATERIALS AND METHODS  

 

The study area 

The study was carried out in Lagos and Kano 

States, Nigeria. The duo are Nigeriaôs largest 

states, most diverse, in terms of economy 

(business activities), people, culture, and 

income distribution. Lagos State is located in 

the southwestern geopolitical zone of Nigeria. 

It is bounded by Ogun State on the North and 

East and in west by the Republic of Benin. 

Behind its southern borders lies the Atlantic 

Ocean. It is the smallest in area of all the 36 

states [16] and still 22% of its 3,577 km
2
 are 

lagoons and creeks [31]. Though small in size, 

it is the economic hub of the nation. Lagos in 

Lagos State is the nation's largest urban area. 

Lagos State is the home to several 

multinational companies, indigenous 

industries, financial institutions, residential 

estates, markets and religious grounds. Ajayi 

in [5] observed that Lagos is home to the 

largest agribusinesses in Nigeria. In 2014, 

Lagos State had a total GDP of $91 billion 

and a per capita of $4,333 [31]. Lagos is the 

most populous city in Lagos State and in 

Nigeria as a whole. It is the second fastest-

growing city in Africa and the seventh in the 

world [10]. The population of Lagos city was 

approximately put at 15 million by the State 

Government in 2011 [15] 

Kano State is located in North-Western 

Nigeria. Ibrahim [12]. Kano state shares 

borders with Katsina State to the north-west, 

Jigawa State to the north-east, Bauchi State to 

the south-east and Kaduna State to the south-

west. Agriculture is mainstay of Kano Stateôs 

economy. The food crops cultivated include 

millet, cowpeas, sorghum, maize, and rice for 

local consumption while groundnuts and 

cotton are produced for export and industrial 

purposes. Kano State was prominent for the 

groundnuts produced in the state which was a 

major foreign earner for the country during 

the colonial period and the early days of the 

countryôs independence. Kano State is a major 

producer of hides and skins, sesame, soybean, 

cotton, garlic, gum, Arabic and chili pepper 

[31]. Kano State is the second largest 

industrial center in Nigeria and the largest in 

Northern Nigeria with textile, tanning, 

footwear, cosmetics, plastics, enamelware, 

pharmaceuticals, ceramics, furniture and other 

industries [31]. Others include agricultural 

implements, soft drinks, food and beverages, 

dairy products, vegetable oil, animal feeds etc. 

Kano, a metropolis is the capital of Kano 

State. In 2007, Kano State had a total GDP of 

$12.39 billion and per capital of $1,288 [9]. 

 
 



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

Vol. 15, Issue 3, 2015 

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

 28 

 

Fig. 1. Map of Nigeria showing Kano and Lagos States 

Source: Authorsô representation 

 

Sampling technique, size and data 

collection 

The study made use of both primary and 

secondary data. The secondary data covered a 

34 year period on Relative Poverty Headcount 

from 1980-2014. These data were sourced 

from the National Bureau of Statistics and the 

World Bank. Descriptive statistics was 

employed in analysing data. The justification 

for using this period according to [14, 20] 

rests on the ground that the beginning of the 

second republic was October 1, 1979 

(1979/1980) and prior to that, it was believed 

that the problem of Nigeria was not having 

cash but how to spend it. Over thirty years 

later, salaries are unpaid as at when due and 

pensioners who were probably starting their 

carriers in 1970s are not sure of getting their 

pensions [30]. The secondary data provided 

information for the analysis of trends in 

poverty level in Nigeria from 1980-2014. 

For the primary data, a multistage sampling 

technique was used for the sampling. In the 

first stage, two states of Lagos and Kano were 

purposively selected for the study. The 

rationale for the purposive selection of the 

two states include their diversity in terms of 

economy (business activities), people, culture, 

and several strata of income distribution.  In 

the second stage, Kano metropolis in Kano 

State and Lagos metropolis in Lagos State 

were purposively selected. The two 

metropolis were purposively selected for the 

same reasons as for their states. The two 

metropolis were stratified into six (6), making 

a total of twelve (12) strata for the study. 

Thirty six (36) respondents were randomly 

selected from each of the strata. This gave a 

total of Four hundred and thirty two (432) 

respondents for the study. The primary data 

provided information for investigating the 

causes of poverty and inequality in Nigeria, 
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evaluating Nigeriaôs potential for a post-2015 

development, evaluating the level of 

satisfaction for the implementation of the 

MDGs in Nigeria and evaluating the level of 

desirability for the implementation of the 

SDGs in Nigeria. 

Primary data were collected with the aid of 

questionnaire administration and interview 

schedule. A total of four hundred and thirty 

two (432) copies of well-structured 

questionnaire were administered to 

respondents in the study area. However, only 

four hundred (400) copies were returned 

completed. This indicated an approximated 

response rate of 93%. Field data collection 

was conducted between March and June, 2015  

Data analysis 

Descriptive statistics were used in the data 

analysis. The secondary data were analysed 

using tables and charts.  The primary data 

collected from Lagos and Kano States were 

analysed using descriptive analysis which 

included, tables, chats and the Likert scales. 

The causes of poverty and inequality in the 

study area were analysed using frequencies 

and percentages. Respondentsô satisfaction 

level on the implementation of the MDGs and 

their desirability level for the SDGs were also 

measured on a five-point Likert scale.  

Satisfaction level with mean scores of 4.50-

5.00, 3.50-4.49, 2.50-3.49, 1.50-2.49 and less 

than 1.50 were rated óextremely satisfiedô, 

óvery satisfiedô, ómoderately satisfiedô, 

óslightly satisfiedô, ónot at all satisfiedô 

respectively. In the same vein, desirability 

level with mean scores of 4.50-5.00, 3.50-

4.49, 2.50-3.49, 1.50-2.49 and less than 1.50 

were rated óvery desirableô, ódesirableô, 

neutral, óundesirableô, óvery undesirableô 

respectively. Both measures of levels of 

satisfaction and desirability for the MDGs and 

SDGs respectively are according to [25]. The 

total means for satisfaction level of the MDGs 

and desirability level of the SDGs are given 

as: 

Satisfaction level of implementation of 

MDGs= 

Ɇ(MDGm1+MDGm2+é..MDGm8)/MDGn 

Where MDGm1 ïMDGm8= Mean 

scores of MDGm1-MDGm8  

MDGn= number of MDGs=8 

Desirability level of implementation of 

SDGs= 

Ɇ(SDGm1+SDGm2+é..SMDm8)/SDGn 

Where SDGm1-SDGm8= Mean scores 

of SDGm1-SDGm8   

SDGn= number of SDGs=10 

 

RESULTS AND DISCUSSIONS 

 

Trends in Poverty level in Nigeria 1980-

2014 

As reflected in table 1, poverty level was 

lowest during the period under review in 1980 

with 27.20%. It however increased by 19.10% 

to 46.30% in 1985 only within a record time 

of 5 years. With marginal decline to 42.70% 

in 1992, poverty level rose by 22.90% which 

was the highest change to 65.60% in 1996. 

The coming of democracy in 1999 only 

managed to have it at 69.00% by the year 

2010. In the year 2014, with only a year to the 

target time of the MDGs and more than three 

successful democratic governments, Nigeria 

witnessed a further decline in poverty level to 

33.10%. However, this decline in poverty was 

not enough to put the country on path to 

achieving the MDG1 which seeks to eradicate 

extreme poverty and hunger [4].  

A comparison of total population and 

population living in poverty in Nigeria over 

the period under review as reflected in figure 

2, shows that both were increasing almost 

together from 1980 to 2010, expect a small 

decline in population in poverty while total 

population increased in 1992. This 

implication of this is that, the issue of poverty 

reduction and widening gaps in wealth did not 

receive enough attention by the subsequent 

governments during this period. Several 

factors could have been responsible which 

might include political instability and gross 

misrule by the military in the early period of 

the time under review.  

Inibehe in [13] observed that population 

imposes a challenge on a country in terms of 

economic planning, by influencing the 

demand magnitude of the people for basic 

necessities of life. High population growth 

increases the countryôs demand for food, 

infrastructure, shelter, employment and other 

basic needs of life.  
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Table 1. Nigeria Poverty profile 1980-2014 
Year Poverty level Total population Population in 

poverty 

1980 27.20 65.00 17.70 

1985 46.30 75.00 34.70 

1992 42.7 91.50 39.30 

1996 65.60 102.30 67.10 

2004 54.40 126.30 68.70 

2010 69.00 163.00 112.47 

2014 33.10 178.52 59.09 

Source: NBS, various issues; World Bank, 2014 

 

Consequently, rapid population growth that is not 

matched with continuous and rapid provision of 

resources is a challenge on economic growth [13, 

32]. Other reports such as the [34, 35] also rated 

Nigeria low. 
 
 

 

 
 

 

 
Fig. 2. Population in Poverty 1980-2014 

Source:  Computed from data from NBS, various issues; World Bank, 2014 
 

Causes of Poverty and Inequality in 

Nigeria 

The study further analysed the respondentsô 

perceived causes of poverty and inequality in 

Nigeria as shown in Table 2. The literature 

has a plethora of poverty and inequality 

causes [2, 3, 6, 7, 8, 14, 21]. However, fifteen 

(15) categories of the causes were examined 

by this study with specific bearing to the 

Nigerian socio-economic, geo-political, 

cultural and environmental characteristics. 

Most of the respondents regarded corruption, 

weak institution and poor governance as the 

major cause of poverty and inequality. Other 

major causes are unemployment and 

underemployment; and high population 

growth. The very high percentage of 

corruption, weak institutions and poor 

governance is a testimony that the citizenry 

were aware that corruption had eaten deep 

into the fabrics of governance in Nigeria. This 

further asserts why revenue from petroleum-

Nigeriaôs highest foreign exchange earner and 

the huge amount allotted to annual budgets 

end up in private pockets. The result of this 

finding corroborates the report of the 

Transparency International [24] which ranked 

Nigeria 144
th
 among 177 countries rated in 

Corruption Perceptions Index for 2013. 

Corruption in Nigeria and by extension in 

other African countries remains the most 

important cause of poverty and inequality. It 

threatens economic, environment and social 

development for which the MDGs sought to 

achieve. Corruption in Nigeria affects ethnic 

groups in different ways, often creating few 

privileged ones and large excluded masses. 

Worst still, not many administrations have 

shown the political will, commitment and the 

needed financial resources to fight corruption 

and develop proper law enforcement agencies 

in Nigeria, despite having the Economic 

Financial Crimes Commission (EFCC) and 

the Independent Corrupt Practices 

Commission (ICPC).  

On the bright note however, the new 

administration which came into power on 29
th
 

of May, 2015 appears to be committed to 

fighting corruption and offers hope to 

reducing the wanton waste of the countryôs 

resources. It is however too early to evaluate 

that, the governmentôs performance level 
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towards the achievement of the post-2015 

development agenda encapsulated in the 

SDGs will provide appropriate benchmark. 

 

Table 2. Causes of Poverty and Inequality in Nigeria  

Causes of poverty and inequality *Frequency Percentage (%) Rank 

Corruption, weak institutions and poor governance 342 93.96 1st 

Unemployment and underemployment 243 67.31 2nd 

High population growth 231 63.46 3rd 

Negligence and lack of political will 182 50.00 4th 

Poor economic growth performance and 

underdevelopment 

176 48.35 5th  

Inadequacy or non-existence of social and welfare 

programmes 

123 33.79 6th 

Low human capital development and inadequate 

education 

116 31.87 7th 

Large families and high dependency ratio 118 32.42 8th 

Low technological capacity 109 30.00 9th 

Capital inadequacy 106 29.12 10th 

Environmental degradation, disaster and climate 

change 

67 18.41 11th 

Debts 44 12.09 12th 

Migration-emigration and capital flight 28 07.70 13th 

Insecurity, insurgency and terrorism 27 07.42 14th 

Health and outbreak of diseases 19 05.22 15th 

*Multiple responses exist 

Source: Computed from filed Survey, 2014 

 

Evaluation of Nigeriaô Potential for a Post-

2015 Economic Development  
Table 3 and 4 provide information on 

Nigeriaôs key economic indicators. Table 3 

shows Nigeria Gross National Product 

(Current Prices) from 2010 to 2014 following 

a re-based GDP.  Given an increasing 

percentage increase in the GDP, should it be 

sustained and the proceeds equitably 

distributed within the economy. The growth 

may bring about economic development. 

More also, a more consolidated oil sector and 

transparency will make more funds available 

for development project given that, the 

government is keen on blocking loopholes for 

siphoning the nationsô oil wealth. For 

instance, Nigeria sold about 4 billion barrels 

of crude oil at an average rate of 1.5 million 

barrels per day from 2004 and 2010. The oil 

sale would have given the nation over N30 

trillion, if one dollar exchanged for N120 and 

a barrel was sold for $70 [20]. Nevertheless, 

this oil wealth and many others have not 

really impacted on the economy to reducing 

poverty level and inequality, since they were 

grossly mismanaged on projects that did not 

have add to the quality of life of the citizens 

while significant proportions of the oil wealth 

ended up in  privates pocket.  

 

 
Table 3. Nigeria Gross National Product (Current Prices)  

Year 2010 2011 2012 2013 

 Million Naira (Million US$) 

Previous 33,984,754.13 

($226,112.80) 

37,409,860.94 

($241,759.47) 

40,544,099.94 

($258,555.58) 

42,396,765.71 

($269,515.22) 

New (re-estimates) 54,612,264.18 

($363,355.05) 

62,980,397.22 

($407,007.86) 

71,713,935.06 

($457,330.12) 

80,092,563.38 

($509,146.50) 

Percentage increase 60.70% 68.35% 76.88% 88.91% 

Source: Nigeria Economic Report, World Bank, 2014  

 

The diversification of the economy is being 

encouraged. This is giving impetus to either 

neglected sectors or sub-sectors of the 

economy. For instance, agriculture is being 

revamped with the deployment of information 

and telecommunication technology to it to 

boost production, enhance electronic 

distribution of subsidised inputs directly to 
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farmers without a third party arrangement 

thereby removing the long-term established 

sharp practices of middle men. This is done 

through a national framersô bio-data 

registration known as Growth Enhancement 

Scheme and the package called e-wallet 

through the Federal Ministry of Agriculture 

and Rural Development. The population of 

Nigeria also provides for large market and 

investment opportunities for several business 

activities. The mines sector is full of untapped 

resources. The list is inexhaustible.
 

Table 4: Selected Economic Indicators 

 2011 2012 2013 2014 

GDP (%) 5.30 4.20 5.50 7.40 

Inflation Rate (CPI Dec/Dec. %) 10.30 12.00 8.00 7.50 

General Government Budget (% of GDP) -1.30 -1.10 -2.40 0.50 

Federal Government Budget Balance (% of GDP) -1.60 -1.40 -1.00 -1.00 

Fiscal Reserves (ECA/SWF) US $b 4.60 8.60 3.00 6.00 

Gross Monetary  Reserve ($b) 32.60 46.00 43.60 40.00 

Nominal Exchange Rate (N/US $b eop) 158.00 157.00 158.00 159.0 

Sovereign Debts (% of GDP) 9.70 10.30 10.60 10.60 

External 1.30 1.40 1.40 1.70 

Domestic 8.40 8.90 9.20 8.90 

Credit to Private Sector (% of GD) 1.50 15.00 14.00 16.00 

Note: General Government Balance includes Federal, State, Local, Extra budget Funds, Fuel Subsidy, Net Change 

in ECA 

*Projects 

Note: Estimate as share of GDP use re-based GDP numbers 

Source: Nigeria Economic Report, World Bank, 2014 

 

Respondentsô level of satisfaction with the 

implementation of the MGDs The study 

sought to analyse the level of satisfaction of 

Nigerians from their Governmentôs 

implementation of the MDGs. The result of 

the analysis is as reflected in Table 5.  

Nigerian were not at all satisfied with level of 

Government performance on eradicating 

extreme poverty and hunger. They were 

moderately satisfied with level of 

achievement in archiving universal primary 

education; promoting gender equality and 

empowering women; combating HIV/AIDS, 

malaria and other diseases; and developing a 

global partnership for development. They 

were however slightly satisfied with the level 

of achievement on ensuring environmental 

sustainability. Overall, they were moderately 

satisfied with the level of achievement of the 

eight MDGs. The result of this findings which 

revealed that Nigerians were not at all 

satisfied with the level of achievement on 

MDG 1, is in consonance with [1] AfDB, 

OEC and UNDP report in its African 

Economic Outlook for 2014. The finding also 

justified many of the international 

development data and reports: [23, 34]. 

Table 5. Level of satisfaction with the implementation 

of MGDs 

 Millennium 

Development Goals  

Mean Decision 

MDG 

1 

Eradicate extreme 

poverty and hunger 
Mean Decision 

MDG 

2 

Achieve universal 

primary education 
1.34 

Not at all 

satisfied 

MDG 

3 

Promote gender 

equality and empower 

Women 

2.56 
Moderately 

satisfied 

MDG 

4 

Reduce child mortality 
3.43 

Moderately 

satisfied 

MDG 

5 

Improve maternal 

health 
  

MDG 

6 

Combat HIV/AIDS, 

malaria and other 

Diseases 

3.31 
Moderately 

satisfied 

MDG 

7 

Ensure environmental 

sustainability 
2.44 

Slightly 

satisfied 

MDG 

8 

Develop a global 

Partnership 

for Development 

 

3.39 
Moderately 

satisfied 

MDGsô Grand mean 
2.68 

Moderately 

satisfied 

Source: Computed from field survey, 2015 

 

They have all rated Nigeria low at efforts 

aimed at eradicating poverty despite 

Governmentôs posting of high growth rates. In 
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essence, it means that the growth rates have 

not translated into meaningful impacts in 

reducing poverty and preventing inequality.  

Respondentsô level of desirability for the 

SDGs 

The study measured and analysed the level of 

desirability for implementation of the first 10 

SDGs bordering on poverty and inequality as 

reflected in Table 6. Seven (7) of the SDGs 

were very desirable by the respondents. These 

SDGs included ending poverty in all its 

ramifications and ending hunger, achieving 

food security and improved nutrition and 

promoting sustainable agriculture. These 

SDGs 1 and 2 received the highest mean of 

4.96.  

 
Table 6. Desirability for implementation of SDGs by 

Nigerians 

 Sustainable Development 

Goals 

Mean Decision 

SDG 1 End poverty in all its forms 

everywhere 
4.96 

Very 

desirable 

SDG 2 End hunger, achieve food 

security and improved 

nutrition and promote 

sustainable agriculture 

4.96 
Very 

desirable 

SDG 3 Ensure healthy lives and 

promote well-being for all at 

all ages 

4.89 
Very 

desirable 

SDG 4 Ensure inclusive and 

equitable quality education 

and promote lifelong 

learning opportunities for all 

4.43 Desirable 

SDG 5 Achieve gender equality and 

empower all women and 

girls 

4.42 Desirable 

SDG 6 Ensure availability and 

sustainable management of 

water and sanitation for all 

4.86 
Very 

desirable 

SDG 7 Ensure access to affordable, 

reliable, sustainable and 

modern energy for all 

4.88 
Very 

desirable 

SDG 8 Promote sustained, inclusive 

and sustainable economic 

growth, full and productive 

employment and decent 

work for all 

4.89 
Very 

desirable 

SDG 9 Build resilient infrastructure, 

promote inclusive and 

sustainable industrialization 

and ñfoster innovation 

4.24 Desirable 

SDG 

10 

Reduce inequality within and 

among countries 
4.78  

Grand Mean 
4.73 

Very 

desirable 

Source: Computed from field survey, 2015 

 

The three remaining SDGs were desirable by 

the respondents. These SDGs include SDG 4 

ïensuring inclusive and equitable quality 

education and promoting lifelong learning 

opportunities for all. SDG 5-achieving gender 

equality and empowering women and girl. 

Holistically, the respondents were very 

desirable of the SDGs, given a response grand 

mean of 4.73. 

 

CONCLUSIONS 

 

On a final note therefore, the study has done a 

trend analysis in poverty level in Nigeria from 

1980-2014, examined the causes of poverty 

and inequality in Nigeria, evaluated Nigeriaôs 

potentials for a post-2015 development 

agenda, evaluated the level of satisfaction 

with the implementation of Millennium 

Development Goals (MDGs), as well as the 

desirability level for the implementation of 

the Sustainable Development Goals (SDGs). 

The study found that poverty and inequality 

are still endemic in Nigeria. For Nigeria to 

tackle the issues of poverty and inequality 

therefore, corruption, weak institution and 

poor governance must be given priority by 

government and stakeholders. Strong political 

will, resources allocation to and 

empowerment of law enforcement and anti-

corruption agencies are most needed. Also 

government must create new jobs and make 

the underemployed more comfortable with 

more incentives to tackle unemployment and 

underemployment. While Nigerians are very 

desirable to see their government implement 

the SDGs, they rated government low with the 

implementation of the MDGs. For a post-2015 

development agenda however, Government is 

got to be more proactive, committed and 

result-oriented so that that citizenry can be 

free from poverty and inequality while 

strongly achieving the SDGs to ensure the 

much targeted development. 
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Abstract 

 

Development of culture of the vine during of his evolution has multiple known methods to improve, such as the 

natural selection or directed (intraspecific, interspecific, clonal, genetic engineering, etc.). A desideratum of the 

wine world science and practice remains to be the getting of vines varieties for quality, absolutely resistant to attack 

by phylloxera (root and leaf). The process of obtaining distant hybrids, just like any cross varieties of Vitis vinifera 

L. with representatives from the donor species of qualities necessary (resistance to diseases and pests winter low 

temperatures etc.) can bring to the changing spectrum of chemical compounds and biochemical responsible for the 

aroma, color and taste of berries, juice and wine obtained. According to the European Union requirements in the 

production of the wine products, chemical composition of the raw material must meet certain strict requirements. 

Therefore, the current remain the problem of obtaining new varieties of vines agro-biological characters that meet 

the maximum requirements for table grapes using fresh consumption and for industrial processing to those intended 

(juices, concentrates, wines, spirits ). 

 

Key words: anthocyanin, berry, diglucoside-3,5-malvidin, methyl anthranilate, methanol 

 

INTRODUCTION  
 

World wine assortment, currently has about 12 

000 species and varieties of vine, but so far not 

created the variety "ideal", that meets the most 

valuable features: colour ï golden-pink-red; 

flavors ï muscat, citron, rose petals etc.; taste ï 

smooth and crunchy varieties for consumption 

at current, and balanced and juicy on the juice 

and wine. and balanced and juicy on the juice 

and wine. It is necessary that these varieties 

possess and resistance to biotic and abiotic 

factors of the environment, such as the low 

winter temperatures and the high arid summer 

drought, specific diseases of this culture - 

mildium, odium, gray mold and other as well 

as various pests. Therefore, the current remains 

the problem of obtaining new varieties of vines 

agro-biological characters fully satisfy the 

requirements of grapes for current 

consumption and those intended to industrial 

processing (juices, concentrates, wines, spirits).  

Vine during its evolution has multiple known 

breeding methods, such as natural selection or 

directed (intraspecific, interspecific, clonal, 

genetic engineering etc.). Today it is very 

necessary to obtain vine varieties productive 

and qualitative characters, and absolutely 

resistant to attack by phylloxera (root and 

leaf). Botanical Garden (Institute) of the 

Academy of Sciences of Moldova, together 

with other international scientific centers in 

this field works were carried out in distant 

hybridization of grapevine, by applying 

American vines spontaneous (Muscadinia 

rotundifolia Michx.), who has absolutely 

resistance to attack by phylloxera, but agro-

biological characters of inferior quality in 

crossbreeding varieties in European species 

(Vitis vinifera L.), who do not possess 

resistance to attack by phylloxera, but agro-

biological characters (productivity and 

quality) high. The resulting hybrids were 

created vine that combines these requirements 

[3, 4, 12, 13].  

The process of obtaining hybrids of vines, as 

well as any cross varieties of Vitis vinifera L. 

with representatives from the donor species of 

qualities necessary (resistance to diseases and 

pests winter low temperatures etc.) can bring 
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to the changing spectrum chemical and 

biochemical compounds responsible for 

flavor, color and taste of berries, juice and 

wine obtained. 

According to European Union requirements in 

the production of wine products, the chemical 

composition of the raw material must meet 

some strict requirements, for example 

diglucozid-3,5-malvidin not exceed the limit 

of 15 mg/dm
3
. Recently the World 

Organisation of Vine and Wine discussed the 

issue of reducing the index wines at the limit 

of 5 mg/dm
3
, which requires to be monitored 

in the selection of vines to try and approve 

only varieties with low content of this 

phenolic - diglucozid-3,5-malvidin. 

Another important compound juice berries 

vine hybrids of any order, including the 

distance is methyl anthranilate (3,4-

benzoxazole), which has the main role in the 

creation of taste and smell (aroma) of frame 

(naphthalene and / or phenol) [11].  

Methyl anthranilate is a chemical compound 

benzoxazoles group, formed in grapes 

(especially direct producer hybrids) in 

amounts of 0,2 to 3,5 mg/dm
3
 of must (juice). 

It is found in the wine with the same 

concentrations of volatile aromatic another 

chemical compound - ethyl isoamyl [11]. That 

is why this important chemical compound in 

the juice of berries new hybrids intraspecific 

selection requires determined, studied and 

taken as a criterion for selection. 

International Organisation of Vine and Wine 

in 2004 established the methanol 

concentration limit of 250 ml/l for white 

wines and 400 ml/l for red wines. 

Methanol is an alcohol which is synthesized 

by substituting the methane molecule an atom 

of hydrogen, with a group - OH (hydroxyl). In 

the fermentation process of the fruit can be 

formed by the decomposition of pectinôs 

methanol. Consumption of methanol can 

cause severe poisoning, it may arise in 

particular by fractional distillation of alcohol. 

 

MATERIALS AND METHODS  

 

In this study were included grapevine distant 

hybrids (Vitis vinifera L. x Muscadinia 

rotundifolia Michx.), created in the Botanical 

Garden (Institute) of the Academy of Sciences 

of Moldova, hybrids of vines with the green-

yellow berries: DRX-M4-502; - 512; -571; -

578; -580; - 609; hybrids of vines with the 

red-violet berries: DRX-M3-3-1; -660. 

Varieties of vines by Vitis vinifera L.: 

ñFeteasca albaò (with the green-yellow 

berries); ñRara neagraò, ñFeteasca neagraò 

and ñNegru de Ialoveniò (with the red-violet 

berries) [2, 3, 4, 9, 21]. 

These new strains were tested for resistance to 

attack the root and the leaf phylloxera, as well 

as mildium, oidium, botrytis. Berries juice and 

the wine were tested on content: methyl 

anthranilate, diglucozide-3,5-malvidin and 

methanol [3, 4, 12, 13]. 

The study included ten varieties of vines 

created of the VCR (Vivai Cooperativi 

Rauscedo, Italy), including five varieties of 

grapes with white berries (Fleurtai (UD-

34.111), Soreli (UD-34.113), Early Sauvignon 

(UD-76.026); Petit Sauvigon (UD-55.098); 

Sauvignon dËore (UD-55.100) and five 

varieties of red berries with juice (Petit 

Cabernet (UD-58.083); Royal Cabernet (UD-

32.078); Royal Merlot (UD-31.125); Petit 

Merlot (UD-31.122); Julius (UD-36.030) [1]. 

Varieties of vines created in Germany: 

Cabernet Jura, Zweigelt, Regent, Monarch 

and Cabernet Carbon [1]. 

For the quantitative and qualitative 

determination of diglucoside-3,5-malvidin, 

the quantitative and qualitative fluorimetric 

method was applied.  

Qualitative determination (identification of 

diglucozid-3,5-malvidol). In an Erlenmeyer 

flask, 10 mL of control wine with 15 mg/L of 

diglucozid-3,5-malvidin, which have been 

treated with 1,5 mL of solution of acetic 

aldehyde, are taken. It is stirred about 20 

minutes for combining free SO2 in wine with 

acetic aldehyde. In a centrifuge tube with a 

capacity of 20 mL is introduced 1 mL of wine 

treated with acetic aldehyde, to which is 

added a drop of 1 M hydrochloric acid and 1 

mL sodium nitrite solution. The tube content 

is stirred; it is expected for 2-5 minutes the 

oxidation-reduction reaction of malvin and 

then 10 mL of ammonia solution are added. 
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Under the same conditions, in another 

centrifuge tube, we treat 10 mL of the control 

wine containing 15 mg or 5 mg malvin/litre. It 

is stirred and then we wait 10 minutes and 

then centrifuge it. 

We decant the clear liquids from the two 

centrifuge tubes, two calibrated tubes with 

ground glass stopper. The fluorescence of the 

analyzed sample of wine compared with the 

control sample is examined in UV light at 365 

nm. 

The wine samples which do not give 

fluorescence or their fluorescence is far below 

the control wine, are considered as lacking 

diglucoside-3,5-malvidin. In case of a slightly 

lower, equal or higher fluorescence in 

comparison with the control wine, the 

quantitative determination of diglucoside-3,5-

malvidin is necessary [14, 15, 18, 19, 22, 23]. 

For determining the methyl anthranilate, the 

gas chromatographic method was applied. 

Extraction of methyl anthranilate was 

performed by absorption on a resin of the type 

Amberlite XAD-2, followed by elution with 

azeotropic mixture of pentam-

dichloromethane solvent (2:1 ratio by 

volume). The organic extract is half 

concentration and injected into a 

chromatography capillary column of fused 

silica. When leaving the column the terpineols 

get into the mass spectrometer to be detected.  

In the chromatography column are injected 2 

ɛL of organic extract obtained from must or 

wine and 2 ɛL of each internal standard. The 

scanning area of the mass spectrometer is 

between 30 m/z and 300 m/z, at an interval of 

1 sec./cycle. The spectrum obtained is 

compared with that of the internal standards 

of reference and the terpineols content is 

calculated. [12, 15, 18, 19, 22, 23] . 

Distant hybrids of vine (Vitis vinifera L. x M. 

rotundifolia Michx.) served as study material. 

Botanical description of distant hybrids was 

performed during all phases of the vegetative 

stages; the organs of the plants were studied 

from spring, at bud unfolding, until early 

autumn, at the fall of the leaves. The bio-

morphological characteristics of the organs 

were studied at the stages of: - bud unfolding 

ï leaf and shoot growth - blossoming ï berries 

growth - grapes ripening, wood maturing and 

leaf drop. [2, 3, 4, 5]  

 

RESULTS AND DISCUSSIONS 
 

For the cultivation of plants multiannual it is 

necessary to weigh consider the specifics of at 

regional level agro-climatic resources. The 

more so that the climatic conditions are 

changing. 

Territory of the Republic of Moldova is 

located at the northern limit for the some 

thermophilic multiannual crops, including for 

vineyard. 

Taking into account that some varieties are 

very susceptible and vulnerable to 

determining climate conditions, their 

knowledge could contribute significantly to 

enhancing agricultural productivity, especially 

in the conditions multiannual approval for 

new plant varieties. 

Improving of the vine consists not only in 

creating the productive of vines variety rights 

and quality traits, but also resistant to biotic 

and abiotic factors of the environment. 

In contemporary agro biological science are 

the achievements of the vine selection made, 

since the second half of the XX century 

resulted in obtaining new varieties with 

increased resistance to biotic and abiotic 

factors of the environment, and acceptable 

qualities such as those in Germany (Soliaris, 

Hibernal-GM), Hungary (Bianca), Moldova 

(Viorica, Legenda, Reton, LuminiŞa, Alb de 

Ialoveni, Negru de Ialoveni and others, for 

juices and wines; Apiren alb, Apiren roz, 

Negru de Grozeĸti, Kiĸ-miĸ moldovenesc, 

Kiĸ-miĸ lucist©i, for fresh consumption and 

for industrial processing: Moldova, Guzun, 

Suruceni alb, Leana, Ialoveni rezistent, 

Codreanca, Tudor etc.).  

Has the appreciated achievements National 

Selection Scientific Center (Institute for 

Winegrowing and Winemaking "V.Tairov") 

in Odessa, Ukraine, which varieties or spread 

throughout in the space of ex-URSS: varieties 

and forms for fresh consumption (Arkadia, 

Vostok, Gherkules, Dnestrovschii rozov´i, 

Zolotist´i ustoiciv´i, Kiĸ-miĸ tairovschii, 

Muscat jemciujn´i, Muscat tairovschii ĸi 

altele); varieties and forms for industrial 

processing (Aromatn´i, Golubok, Iliciovschii 
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rannii, Muscat odesschii, Odesschii Ciorn´i, 

Ovidiopolschii, Rubin tairovschii, 

Suholimanschii bel´i etc.). 

Achievements well known in large scale CIS 

belong Vine and Wine Institute "Magaraci" 

(Yalta, Ukraine), Federal Institute of Vine and 

Wine in Russia, established in Novocercask, 

one in Krasnodar ï of the North Caucasus 

Institute for Horticulture and Viticulture, well 

as Viticultural Experiment Station in Anapa. 

Appreciating the true value of these 

achievements with concrete agrobiological 

characters of varieties obtained, it should be 

noted that the cultivation of these varieties 

require mandatory grafting vines their North 

American (resistant to phylloxera), which 

significantly raises the cost of planting 

material production and the establishment unit 

- plantation of vines. In addition most of the 

above mentioned varieties are relatively 

resistant to the main contaminants during the 

growing season (mildium, oidium, botrytis), 

and lately is observed sensitivity to 

Agrobacterium tumefacium and Flovecence 

d'Or. 

It is encouraging increased resistance to low 

temperatures this winter varieties, which 

allow them to grow on trellises and fertile 

buds diminish losses in years with cold 

winters. Some of these varieties, however, in 

some years, are attacked by phylloxera leaf, 

under which the crop matures weak and 

immature shoots enters hibernation. 

A new research has been carried out 

successfully since 2006 by the Italian 

selection of Udine and Milan Universities and 

Institute of Experimental Genomics in Italy, 

in collaboration with wine experts from VCR 

(Cooperative Vivai Rauscedo). 

The results were obtained, studied and 

introduced in the National Catalogue of vine 

culture in Italy, and in 2015 temporarily 

included in the register of plant varieties 

approved in the Republic of Moldova (with 

limited right of multiplication and planting) 

ten varieties, of which: five varieties of grapes 

with white berries (Fleurtai (UD-34.111), 

Soreli (UD-34.113), Early Sauvignon (UD-

76.026); Petit Sauvignon (UD-55.098), 

Sauvignon dËore (UD-55.100) and five 

varieties of red berries with juice (Petit 

Cabernet (UD-58.083), Cabernet Royal (UD-

32.078), Merlot Royal (UD-31.125), Merlot 

Petit (UD-31.122), Julius (UD-36.030) [1]. 

Among agrobiologic remarkable characters of 

these varieties, planted and grown in five 

wine regions of Italy, Slovenia and Moldova 

are given early and middle technological 

maturation of the grapes, high yield stocks, 

good resistance to mildium and oidium, and 

normal sensitivity to Botrytis cinerea. Tests 

for resistance to low temperatures showed that 

red and white varieties of this new direction 

vine selection withstand temperatures of 

minus 22Á C - - 24ÜC, which allows 

cultivation with minimum risk of these 

varieties and in the northern border areas of 

viticulture in Europe and other growing areas 

in the world. 

Agrobiologic characters analysis of new 

varieties of vines, obtained by crossbreeding 

the original of Vitis vinifera L. varieties of 

hybrids intraspecific attests to a similarity 

with the classic varieties of grapes and yield 

afternoon (productivity) in a unit area (1 ha). 

Similarly, the physical and chemical index 

(oenological criteria) varies between 

corresponding European red varieties grown 

in traditional wine-growing regions of 

Northern Italy (Friuli). And yet, a 

concentration of anthocyanins 1267 mg/l in 

berries of the variety of Cabernet Royal and 

1133 mg/l in the Petit Merlot and polyphenol 

content of 4300 mg/l at Royal Cabernet and 

4203 mg/l in berries of the variety of Royal 

Merlot admits, that these new varieties have 

enormous potential, high reserves of 

important compounds of organoleptic 

qualities [11, 16]. 

An important indicator of the quality wines is 

the methanol content that accumulate in wine 

as a result of hydrolytic action of the enzyme 

pectin-methyl-esterase (PME) on the 

methoxylated pectin molecules, which contain 

morphological structures inside the berries. 

The methanol concentration is dependent on 

many factors (the peculiarities of varieties, the 

content of pectinôs, the degree of 

etherification, PME activity, duration of 

contact of the liquid with the solid fraction, 

the temperature of the soaking process, the 
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concentration of ethyl alcohol and sulphur 

dioxide, etc.), but the fact is that the closer we 

get to the origin of the Vitis vinifera L, the 

value of this biotechnology index is reduced 

in comparison with analogue remote of 

varieties of the Vitis amurenzis, Vitis 

labrusca, Muscadinia rotundifolia Michx. etc. 

The purpose of breeding work of the vine 

consists in selecting new forms, taking 

account of the concentration of methanol in 

wines from these new varieties, along with 

characters such as precious biological 

agriculture increased resistance to biotic and 

abiotic factors of the environment. Once this 

index has a noxious character he is limited by 

competent international institutions (World 

Health Organisation, World Trade 

Organisation, the World Organisation of Vine 

and Wine) in this area under special medical 

investigations. This objective is concerned 

with ensuring the safety of products uvologice 

[14, 20]. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. The concentration of methanol in varieties of 

vines with white berry. 

 

International Organisation of Vine and Wine 

in 2004 established the methanol 

concentration limit of 250 ml/l for white 

wines and 400 ml/l for red wines (Sheet 

regulatory OIVV concentration 19/2004). 

According to Italian legislation (Law No.82 of 

20.02/2006) limit concentration of methanol 

in white wines is 0.20 ml/100 ml, and for red 

0.25 ml/100 ml. 

Obtaining varieties of vines of Vitis vinifera 

L. and species donor of the necessary qualities 

(disease resistance and harmful at low 

temperatures of winter etc.) can make to 

changing spectrum of chemical compounds 

and biochemical responsible for aroma, colour 

and taste of berries, juice and wine obtained. 

European wine-growing practice has started to 

determine a limit to component-test, a violet-

blue anthocyan, chemical name - diglucozid-

3,5-malvidin. He is a natural component 

harmless, clean and do not have harmful 

properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. The concentration methanol in varieties of vines 

with red berry. 

 

In accordance with legislation of the 

European Union, concentration of diglucozid-

3,5-malvidin in the berries juice should not 

exceed the limit of 15 mg/l. 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 3. The concentration of diglucozid-3,5-malvidin 

and the total anthocyanins. 

 

From the results of present in the Fig. 3. 

shows that only new variety Petit Cabernet 

concentration diglucozid-3,5-malvidin not 

exceed the limits set by 15 mg/l, following so 

the cluster varieties of the Vitis vinifera L. 

As varieties of the Julius, Petit Cabernet, Petit 

Merlot, Royal Merlot, Royal Cabernet showed 
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an increased concentration of this 

anthocyanins harmless and curative, but can 

currently only create obstacles to their 

approval in some European Union countries. 

Nutritionists say that the human body in its 

evolution has created sufficient enzyme 

systems recovery, anthocyanins metabolism 

and turning them into other compounds 

derived necessary and useful [14, 15, 17, 20]. 
 

 

 

 

 

 

 
 

 

 

 

Fig. 4. The concentration of diglucozid-3,5-malvidin 

juice of red berries vine varieties created in Germany 

 

Interesting results in terms uvologic and 

oenological were obtained by selecting vine 

of new varieties in Germany, which 

demonstrates that the selection of intra-

specific can get character agrobiologic 

important (resistance, productivity and 

quality), but with a content high in 

diglucozid-3,5-malvidin (580 mg/l in the wine 

variety Regent and 1900 mg/l in wine 

Cabernet Carbon). Of course compared to 

varieties of Vitis vinifera L., Cabernet (Jura, 

France) and Zweigelt (Rhein, Germany) 

investigated index do not exceed 15 mg/l, 

established by specialized international 

organizations. 

In order to create vines with a high resistance 

to phylloxera root and the leaf, it started to 

cross Vitis vinifera L. x Muscadinia 

rotundifolia Michx., resulting in the creation 

of new varieties of vine [3, 21]. 

Studying the physicochemical and 

biochemical indices of juice berries vine 

varieties (Vitis vinifera L. x Muscadinia 

rotundifolia Michx.), to determine spacers or 

similarity with the classic varieties of Vitis 

vinifera L. 

The test results show that in the fresh juice of 

berries distant hybrid diglucozidul-3,5-

malvidol varies between 7,7 mg/l - 9.3 mg/l 

(DRX-M4-660; DRX-M3-3-1), but the variety 

RarŁ neagrŁ, only 4,9 mg/l of diglucozid-3,5-

malvidin. 

The concentration of anthocyanins in the 

varieties of berries colored not show a 

difference essential difference between 

hybrids distant and varieties classic RarŁ 

neagrŁ and Feteasca albŁ from 513 mg/l to 

640 mg/l for hybrids distant vineyards and 

content of the 469 mg/l at RarŁ neagrŁ and 

737 mg/l to FeteascŁ neagrŁ - both in group of 

the Vitis vinifera L. 
 

Table 1. The content of methyl anthranilate, 

diglucoside-3,5-malvidin and anthocyanins in grapes of 

distant hybrids of grapevine (Vitis vinifera L. x 

Muscadinia rotundifolia Michx.)  
Form 

 

 

The content of the compounds, mg/dm3 

Methyl  

anthranilate 

Diglucoside-

3,5-malvidin  

Anthocyanins 

 

Distant hybrids of grapevine (V.vinifera L. x M.rotundifolia Michx.) 

DRX-M4-502 0,08 - - 

DRX-M4-580 0,09 - - 

DRX-M4-512 0,13 - - 

DRX-M4-578 0,15 - - 

DRX-M4-609 0,16 - - 

DRX-M4-571 0,17 - - 

DRX-M4-660 0,21 7,7 640 

DRX-M3-3-1 0,24 9,3 513 

Varieties of the Vitis vinifera L. 

Feteasca albŁ 0,11 - - 

Feteasca neagra 0,19 7,4 737 

RarŁ neagrŁ 0,27 4,9 469 

Negru de Ialoveni 0,49 74,0 861 

 

The studies found that obtaining distant 

hybrids are transmitted through hereditary 

traits - typical direct producer hybrids, whose 

index methyl anthranilate concentration 

ranging from 0,30 mg/l of juice to 3,6 mg/l 

[11, 23].  

Hybrids distant with green-yellow berries 

possess a concentration of methyl anthralinate 

limits of 0,08 mg/l ï 0,17 mg/l. Variety vine 

classic "Fetesaca alba" with yellow-green 

berries has a concentration of 0,11 mg/l. 

This allows to conclude a resemblance of the 

distant hybrids of vine DRX-M4-502; -571; -

578; -609 in the content of methyl anthranilate 

with classic grape variety òFeteasca albaò of 

Vitis vinifera L. (Tab. No. 1.) 

Hybrids distant DRX-M4-660 and DRX-M3-

3-1 to red-violet berries content of methyl 

anthranilate is present in the range of 0,21 

mg/l ï 0,24 mg/l. Vine varieties "Rare neagrŁ" 

and "Feteasca neagrŁ" of Vitis vinifera L., 

accumulated fresh juice of berries 0,27 mg/l ï 

0,19 mg/l. methyl anthranilate. (Tab. No.1.) 
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Based on previous studies we found that the 

variety of the vine "Negru de Ialoveni" based 

on gas phase chromatographic method was 

determined an increased concentration of 

methyl anthranilate 0,49 mg/l. 

 

CONCLUSIONS 

 

Creating vine varieties with resistance to 

phylloxera root and foliar mildium to powdery 

mildew, botrytis and other biotic and a high 

resistance to low temperatures in winter and 

drought, will allow for truly tackling 

consumer grapes production and for industrial 

processing biological (ecological). Due to 

their high agro biological properties, these 

varieties treated during the season - moderate 

and limited (strictly in accordance with 

European legislation "bio") will allow to 

ensure high hygiene and curativitate berries 

and grapes. 

Uvological and oenological requirements of 

the new varieties obtained refers to the high 

quality of grapes fresh for current 

consumption and those for industrial 

processing and their use in the production of 

wines, juices, concentrates (ecological) and 

distillates. 

Uvological and organoleptic requirements 

berries of new varieties of grape vines 

consumer include: commercial aspect flawless 

golden-yellow, pink or red (pomegranate, 

cherry) colour and blue-violet exceptions, 

glucose-fructose ratio optimal, which together 

ensure harmony glucides concentration highly 

appreciated by consumers, crisp taste and 

sensations of balance of acidity - the 

concentration of glucides - astringency. 

The new varieties must be early ripening 

period of the grapes to ensure planting and 

cultivation their northern border of vine 

growing on different continents, while 

ensuring plant and maturing strings for a 

successful winter, allowing their cultivation 

trellis medium and high strain to mechanize 

and automate processes to the maximum 

possible cutting agro tied, sprayed manually 

or mechanically with combine harvesting etc. 

It is desirable that the varieties of grape vines 

Consumer possess high transportability to 

export them from great distances, and the 

technical - a low capacity to absorb oxygen 

from the air and protection of berries, juice 

and wine oxidation (redox low reductive 

processes). These requirements correspond to 

the F4 distant hybrids obtained at the 

Botanical Garden (Institute) of Academy of 

Sciences of Moldova and new varieties 

created by scientists coach in Italy 

(Universities of Udine and Milan, VCR - 

Rauscedo). 

It is necessary to take account of the 

concentration limits of berries and juice 

constituents of the wine: diglucozid-3,5-

malvidol (= <15 mg/l), methyl anthranilate (= 

<0.2 mg/l), which they are not harmful, but 

dislikes. 

There is welcome, according to scientists 

oenologists, increased content in the juice of 

berries and wines produced cis and trans 

compounds derived the hexenal and hexanal 

(less than 0,,2 mg/l) and flavored furaniol 

hybrids - the direct producer (less than 30 

mg/l). They are strictly regulated and limited 

concentrations of methanol in the juice berries 

less than 10 mg/l, and the wines produced less 

than 250 ml/l for white wines and 400 ml/l for 

red wines (Regulations of the European 

Union). 

Selection of new varieties of grape vines for 

current consumption puts the onus fructose-

glucose ratio that is optimal for fructose value 

of 1,1 - 1,3 and the ratio of tartaric and malic 

acid indices within 1,0 ï 1,4. 
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Abstract 

 

For the isolation of the genomic deoxyribonucleic acid (DNA) from vine leaves of distant hybrids (Vitis vinifera L. x 

Muscadinia rotundifolia Michx.), the DNA isolation protocol based on CTAB method was used. The grouping of 

distant hybrids in the obtained dendrogram shows that at the DNA level there are some differences between them, 

differences sometimes unnoticeable at the level of ampelographic characterization. As a result, in the 

characterization of varieties and hybrids of vines, the ampelographic analysis needs to be supplemented by an 

analysis at the molecular level, based on DNA amplification techniques. As a result of distant hybrids grouping 

based on the size of alleles, it was found that there are two distinct main groups denoted by A and B, each having 

secondary branches. The hybrid F4 BC3 DRX-M4-541 1 is closely akin to the variety Chasellas d·re. Also, the two 

samples of Vitis vylvestris Gmel. have been found to be genetically different, being placed in different subgroups. 

The hybrid F4 BC3 DRX-M4-536 is genetically close to the male specimen of Vitis sylvestris Gmel. The distant 

hybrid DRX-M4-660, which proved to have larger differences at the molecular level, isnôt grouped in a cluster with 

any other hybrid. 

 
Keywords: alleles, distant hybrids, DNA, leaves, primers 

 

INTRODUCTION  
 

SSR (Simple Sequence Repeats) genetic 

fingerprinting technique can be used 

successfully in the determination of 

phylogeny relationships in the biological 

material analyzed. The representation of the 

number and size of alleles using the barcode 

technique gives a clear view of the molecular 

similarities and differences that occur between 

hybrids and reference varieties analyzed. 

 

MATERIALS AND METHODS  

 
The distant hybrids of vine (Vitis vinifera L. x 

Muscadinia rotundifolia Michx.): BC1 - DRX-55 

(prob. 1); BC4 - DRX-M4-536 (prob. 2), DRX-

M4-578 (prob. 3), DRX-M4-545 (prob. 4), DRX-

M4-604 (prob. 5), DRX-M4-508 (prob. 6), DRX-

M4-660 (prob. 7); BC2 ï DRX-M3-3-1 (prob. 8); 

- Vitis sylvestris Gmel. (ǀ) (prob. 9); - Vitis 

sylvestris Gmel. (ǁ) (prob. 10); BC3 - DRX-M4-

580 (prob. 11), DRX-M4-541 (prob. 12), DRX-

M4-507 (prob. 13), DRX-M4-537 (prob. 14) 

served as study material [1, 2, 3,15]. 

For the isolation of genomic deoxyribonucleic 

acid (DNA) from vine leaves of distant 

hybrids (Vitis vinifera L. x Muscadinia 

rotundifolia Michx.), the specimens of Vitis 

sylvestris Gmel. and the two international 

varieties taken as reference, it was used the 

DNA isolation protocol, based on CTAB 

method (the protocol of Lodhi et al., 1997, 

modified by Rodica Pop et al., 2003). The 

quantification of the quality and quantity of 

deoxyribonucleic acid (DNA) was performed 

using Nanodrop ND-1000 Spectropho - 

tometer (Thermo Scientific) [4, 5, 6, 7, 8, 10]. 

Each sample has been subjected to three 

readings using Nanodrop with the aim of 

obtaining an average value used for the 

dilutions required for PCR amplification. It 

was used a concentration of DNA of 20 

ng/ɛL. [11, 12, 13, 14, 15, 16] 

PCR amplification was performed in 

thermocycler type Palm Cycler (Corbett 

Research) under the conditions of touch 

down. The primers used were VVS2, MD5, 

MD7, MD27, ZAG 62 and ZAG 79, 

mailto:e_alexandrov@mail.ru
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synthesized by the company IDT (USA). The 

selection of primers was done taking into 

consideration the recommendations of the 

gene bank European Vitis Database [17, 18]. 

The characteristics of the used primers are 

shown in Table 1. 

 
Table 1. Characteristics of the used primers 

No 

crt 

Name of the 

prim er 
Nucleotide sequence  

Tm 

(meltin

g 

temper

ature) 

Type of  

fluorochro

me for 

marking 

1 vvs2 forward 5ô-CAGCCCGTAAATGTATCCATC-3ô 53.3 5ô Well Red 

D2 

2 vvs2  reverse 5ô-AAATTCAAAATTCTAATTCA ACTGG-

3ô 

48.9 - 

3 MD5 forward 5ô-CTAGAGCTACGCCAATCCA-3ô 53.9 5ô Well Red 

D3 

4 MD 5 reverse 5ô- TATACCAAAAATCATATTCC TAAA -

3ô 

45.9 - 

5 MD7 forward 5ô-AGAGTTGCGGAGAACAGGAT-3ô 56 5ô Well Red 

D4 

6 MD 7 reverse 5ô-CGAACCTTCACACGCTTGAT-3ô 55.6  

7 MD27  

forward 

5ô- CCCCAAGGCTCTGAAAACAAT-3ô 55.8 5ô Well Red 

D4 

8 MD 27 

reverse 

5ô-ACGGGTATAGAGCAAACGGTGT-3ô 58.3 - 

9 ZAG 62 

forward 

5ô- 

ACGGTGTGCCTCTCATTGTCATTGAC-3ô 

64.7 5ô Well Red 

D4 

10 ZAG 62 

reverse 

5ô- CCATGTCTCTCCTCAGTTCTCAGT-3ô 57.7 - 

11 ZAG 79 

forward 

5ô- 

AGATTGTGGAGGAGGGAACAAACCG-3ô 

60.8 5ô Well Red 

D2 

12 ZAG 79 

reverse 

5ô- TGCCCATTTTCAAACTCCCTTCC-3ô 58.0 - 

 

Improving the amplification protocol 

consisted in using Touchdown PCR 

amplification so that the truthfulness of the 

final results was consistent with the 

specialized literature. It is worth mentioning 

that after the optimization of all amplification 

protocols, all the used primers generated 

amplification products, which were studied 

with the help of the genetic analyzer CEQ 

8800
TM

 capillary DNA analysis system 

(Beckman Coulter, Fullerton, CA, USA) in 

the next stage of experimentation, in order to 

determine the number of alleles and their size. 

In order to identify the optimum temperature 

of attaching primers, there was performed a 

heat shock that exceeded by about five 

degrees Celsius the melting temperature of the 

forward primer, then the temperature 

gradually decreased with about one degree 

Celsius at each amplification cycle until it was 

reached the temperature at which primers 

attachment could be more specific. 

The optimization of the amplification protocol 

is important because it helps to avoid 

obtaining non-specific amplification products. 

It was also found that the attachment optimum 

temperature depends on the melting 

temperature of the most unstable primer, from 

thermal point of view, of the primer pair. 

In Table 2 there are presented the PCR 

amplification programs which were optimized 

and used in order to study the migration of the 

reaction products in the genetic analyzer. 

 
Table 2. Amplification protocol of vine samples 

analyzed with the primers vvs2, MD5, MD7, MD27, 

ZAG 62, ZAG 79 

 

PCR amplification products obtained after 

using the 6 SSR primers mentioned above 

were verified by migration in agarose gel 1.4 

% (1.4 g agarose LE Analytical Grade, 

Promega in 100 ml solution TAE). In Figure 1 

there are shown the PCR amplification 

products obtained with primers pair MD5 and 

migrated in agarose gel and the ladder of 100 

bp used [19, 20, 21]. 

Optimal dilutions of PCR products were 

obtained by probing and we found that 

satisfactory results concerning the migration 

No.

crt. Name 

of the 

primer  

PCR condition The 

composition 

and the volume 

(ɛL) of the 

PCR reaction 

mixture  

DNA 

quantity 

used\sampl

e (ɛL) 

1 

vvs2 

1. 95 
0
C - 0:30 min (1 cycle of amplification) 

2. 95 
0
C ï 0:30 min (1 cycle of amplification) 

    57 
0
C - 51 

0
C ï 1:00 min (by one cycle of 

amplification touchdown) 

    72 
0
C ï 1:00 min 

3. 95 
0
C ï 0:30 min 

    50 
0
C ï 1:00 min 

    72 
0
C ï 1:00 min (25 cycles of 

amplification) 

4. 72 
0
C ï 5 min 

    4 
0
C ï 99 min 

H20- 4 

MgCl2- 1.2 

dNTP mix ï 0.6 

Buffer ï 4 

Primer R ï 1 

Primer F ï 1 
Taq Pol. 0.2 

3 

2 

MD5 

1. 95 
0
C ï 0 :30 min (1 cycle of amplification) 

2. 95 
0
C ï 0:30 min (1 ciclu de amplificare) 

58 
0
C - 56 

0
C ï 1 :00 min (by one cycle of 

amplification touchdown) 

   72 
0
C ï 1:00 min 

3. 95 
0
C ï 0:30 min 

    52 
0
C ï 1:00 min 

    72 
0
C ï 1:00 min (25 cycles of 

amplification) 

4. 72 
0
C ï 5 min 

    4 
0
C ï 99 min 

H20- 4 

MgCl2- 1.2 

dNTP mix ï 0.6 

Buffer ï 4 

Primer R ï 1 

Primer F ï 1 

Taq Pol. 0.2 

3 

3 

MD7 

1. 95 
0
C ï 0 :30 min (1 cycle of amplification) 

2. 95 
0
C ï 0:30 min (1 cycle of amplification) 

    60 
0
C - 56 

0
C ï 1 :00 min (by one cycle of 

amplification touchdown) 

3. 95 
0
C ï 0:30 min 

    55 
0
C ï 1:00 min 

    72 
0
C ï 1:00 min (25 cycles of 

amplification) 

4. 72 
0
C ï 5 min 

    4 
0
C ï 99 min 

H20- 4 

MgCl2- 1.2 

dNTP mix ï 0.6 

Buffer ï 4 

Primer R ï 1 

Primer F ï 1 

Taq Pol. 0.2 

3 

4 

MD27 

1. 95 
0
C ï 0 :30 min (1 cycle of amplification) 

2. 95 
0
C ï 0:30 min (1 cycle of amplification) 

    59 
0
C - 56 

0
C ï 1 :00 min (by one cycle of 

amplification touchdown) 
    72 

0
C ï 1:00 min 

3. 95 
0
C ï 0:30 min 

    55 
0
C ï 1:00 min 

    72 
0
C ï 1:00 min (25 cycle of 

amplification) 

4. 72 
0
C ï 5 min 

    4 
0
C ï 99 min 

H20- 4 

MgCl2- 1.2 
dNTP mix ï 0.6 

Buffer ï 4 

Primer R ï 1 

Primer F ï 1 

Taq Pol. 0.2 

3 

5 

ZAG 

62 

1. 95 
0
C ï 0 :30 min (1 cycle of amplification) 

2. 95 
0
C ï 0:30 min (1 cycle of amplification)  

   65, 64, 63, 60, 57, 55, 53
0
C - 1 :00 min (by 

one cycle of amplification touchdown) 

    72 
0
C ï 1:00 min 

3. 95 
0
C ï 0:30 min 

    55 
0
C ï 1:00 min 

    72 
0
C ï 1:00 min (25 cycles of 

amplification) 

4. 72 
0
C ï 5 min 

    4 
0
C ï 99 min 

H20- 4 

MgCl2- 1.2 

dNTP mix ï 0.6 

Buffer ï 4 

Primer R ï 1 
Primer F ï 1 

Taq Pol. 0.2 

3 

6 

ZAG 

79 

1. 95 
0
C - 0:30 min (1 cycle of amplification) 

2. 95 
0
C - 0:30 min (1 cycle of amplification) 

    62 
0
C - 56 

0
C - 1 :00 min (by one cycle of 

amplification touchdown) 

    72 
0
C ï 1:00 min 

3. 95 
0
C ï 0:30 min 

    55 
0
C ï 1:00 min 

    72 
0
C ï 1:00 min 

(25 cycle of amplification) 
4. 72 

0
C ï 5 min 

    4 
0
C ï 99 min 

H20- 4 

MgCl2- 1.2 

dNTP mix ï 0.6 

Buffer ï 4 

Primer R ï 1 

Primer F ï 1 

Taq Pol. 0.2 

3 
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conditions were recorded at the following 

dilutions: 

- PCR products amplified with the primer ss2 

were diluted at a ratio of 1:5 and then a 

volume of 1ɛL was used for migration;  

 

 
Fig. 1. The image of agarose gel with the PCR products 

resulting from amplification with the pair of primers 

MD5 and visualized with the help of the picture-taking 

system UPV. L-ladder Mass Ruler 100 bp (Promega)- 

molecular weight marker.  

 

- PCR products amplified with the primer 

md5 were diluted at a ratio of 1:20 and then a 

volume of 1ɛL was used for migration; 

- PCR products amplified with the primer 

md7 were diluted at a ratio of 1:40 and then a 

volume of 1ɛL was used for migration; 

- PCR products amplified with the primer 

md27 were diluted at a ratio of 1:40 and then 

a volume of 1ɛL was used for migration; 

- PCR products amplified with the primer 

ZAG 62 were diluted at a ratio of 1:40 and 

then a volume of 1ɛL was used for migration; 

- PCR products amplified with the primer 

ZAG 79 were diluted at a ratio of 1:5 and then 

a volume of 1ɛL was used for migration; 

The PCR products obtained with the help of 

the six primers were migrated in the genetic 

analyzer Ceq TM 8800 (Beckman Coulter), 

using a volume of 0,25 ɛL standard 400 bp 

from Beckman Coulter and solution for 

migration -38,3 ɛL SLS (sample loading 

solution). 

In order to analyze more accurately the 

results, there were used for comparison two 

international vine varieties, Sauvignon Blanc 

and Chasellas D·re, whose size and number 

of alleles are given in the literature. 

The determination of the number and size of 

alleles at the analyzed varieties was performed 

automatically with the help of the software 

used for data interpretation included in the 

genetic analyzer CEQ 8800
TM from 

Beckman 

Coulter Company.  

The dendrogram on the way of grouping of 

hybrids was done with the help of the 

programs PAST and FIG. TREE using the 

EUCLIDEAN method. 

 

RESULTS AND DISCUSSIONS 

 

Results on DNA isolation 

The amount of DNA (ng/ɛL) and its purity 

(expressed through the values of the ratio 

260/280) obtained from the analyzed vines 

samples are shown in the images from below: 

 

 
Fig. 2. Centralizing table generated by Nanodrop on the 

results of DNA quantification at the analyzed vine 

hybrids (9 samples) 

 

 
Fig. 3. Centralizing table generated by Nanodrop on the 

results of DNA quantification at the analyzed vine 

hybrids (9 samples) 

 

After quantification of the samples, DNA 

dilutions were made so that all the samples 

used for migration to have a concentration of 

20 ng/ɛL. In Table 4 there are shown the 

average values of the samples of DNA, and the 

values of the dilution factor and the volumes of 

DNA stock and those of sterile double-distilled 
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water used for samples dilution. 

 
Table 3. Summarizing table on stock samples of DNA 

dilutions in order to achieve PCR amplification 

 

The results obtained concerning the number 

and size of alleles and are shown in Table 5: 
 

Table 4. The analyzed number and size of the obtained 

alleles of the local and newly created varieties (the red 

colour indicates the international varieties used as 

reference in this study) 

 

Data grouping was done using the program 

ñExcelò (Table 5), establishing the time of 

identification of allelesô size so that it could 

include all the values obtained after the 

migration of the samples analyzed in the 

genetic analyzer Beckman Coulter Ceq 8800 

TM. 

The migration of PCR products was 

performed in the genetic Analyzer Beckman 

Coulter Ceq 8800 TM in order to identify the 

number and size of alleles of vine varieties 

using the SSR technique. In the figures 4 and 

5 are shown some migrated samples so that 

the heterozygous (at the same locus, allele, 

Figure 4.) or homozygous state (Fig. 5, 

sample 2 - F3 BC2 - DRX-M3-3-1) may be 

highlighted.  

 
Table 5. The representation of the numberand size of 

alleles of the distant hybridsanalyzed by DNA barcode 

 

Fig. 4. Migration in the genetic Analyzer Beckman 

Coulter Ceq 8800 TM in order to identifythe number 

and size of alleles of vine varieties using the technique 

SSR with the primer ZAG 62. 

 

 
Fig. 5. Migration in the genetic Analyzer Beckman 

Coulter Ceq 8800 TM in order to identify the number 

and size of alleles of vine varieties using the technique 

SSR with the primer VVS2 

 

Grouping distant hybrids based on the size of 

the alleles identified using SSR technique was 

performed in order to determine their type of 

genetic similarity/difference (Fig. 6). 

Thus, it can be seen that there were formed 

two different main groups denoted by A and 

B, each of them having some secondary 

ramifications. It is worth mentioning the fact 

that the hybrid F4 BC3 DRX-M4-541 is very 

akin to the variety Chasellas d·re and it is 

possible that the latter may have contributed 

to the formation of the hybrid mentioned 

Proba cantitate ng/ɛLPuritate 260/280 Suma Media Fdilutie DNA Apa

1 520,64 1,8 1573,78 524,59 26,23 3,8 96,2

518,4

534,74

2 624,02 2,08 1848,87 616,29 30,81 3,2 96,8

615,58

609,27

3 2325,09 2,1 6849,93 2283,31 114,17 0,9 99,1

2282,99

2241,85

4 2261,95 2,13 7459,32 2486,44 124,32 0,8 99,2

2240,66

2956,71

5 2142,19 2,1 6994,23 2331,41 116,57 0,9 99,1

2082,33

2769,71

6 1918,78 2,09 5679,3 1893,10 94,66 1,1 98,9

1892,1

1868,42

7 2030,9 2,09 6224,52 2074,84 103,74 1,0 99,0

2013,89

2179,73

8 1555,29 1,98 4673,59 1557,86 77,89 1,3 98,7

1541,12

1577,18

9 4532 1,94 13491,1 4497,03 224,85 0,4 99,6

4481,9

4477,2

10 4659,17 1,9 14003,27 4667,76 233,39 0,4 99,6

4686,44

4657,66

11 1486,59 2,07 4431,89 1477,30 73,86 1,4 98,6

1477,64

1467,66

12 2589,12 2,07 8555,51 2851,84 142,59 0,7 99,3

2827,31

3139,08

13 3724,6 2,05 11118,58 3706,19 185,31 0,5 99,5

3705,13

3688,85

14 3604,78 2,08 10842,72 3614,24 180,71 0,6 99,4

3626,94

3611

Denumirea probei

F2 BC1 DRX 55 137 149 233 239 184 190 244 244 188 204 251 261

F3 BC2 DRX M3 31 137 137 239 239 184 184 244 260 186 194 255 261

F4 BC3 DRX M4 536 139 139 239 239 190 190 226 244 186 204 241 261

F4 BC3 DRX M4 578 149 149 239 239 180 190 252 252 194 204 261 261

F4 BC3 DRX M4 545 139 139 239 239 180 190 244 252 188 204 255 261

F4 BC3 DRX M4 604 137 153 229 239 180 190 240 248 188 204 255 261

F4 BC3 DRX M4 508 137 137 233 233 180 190 248 248 188 204 261 261

F4 BC3 DRX M4 660 139 149 233 239 180 180 268 268 188 194 261 261

F4 BC3 DRX M4 580 137 153 227 237 180 190 244 244 192 204 255 261

F4 BC3 DRX M4 541 137 149 239 239 180 190 244 252 194 204 247 255

F4 BC3 DRX M4 507 149 149 239 265 180 190 252 252 188 194 261 261

F4 BC3 DRX M4 537 137 137 233 263 180 190 250 250 188 204 255 261

Vitis sylvestris female 139 149 233 233 190 206 240 240 190 204 255 255

Vitis sylvestris male 147 147 233 239 196 196 226 260 198 204 255 255

Sauvignon blanc 137 155 233 237 180 190 240 248 194 204 245 247

Chasellas dóre 137 147 229 239 176 190 240 258 194 204 251 257

185-203 bp 236-260 bp129-155 bp 226-246 bp 173-194 bp 233-263 bp

zag 62 zag 79ss2 md5 md27 md7

alele

F2 BC1 DRX 55  |                    I                    I              I I                    I     I              I                  I I I

F3 BC2 DRX M3 31  |                    I  I                   I              I                  I                             I   I

F4 BC3 DRX M4 536                    I   I       I                    I I              I  I                I

F4 BC3 DRX M4 578                    I               I               I                  I                   I              I   I I

F4 BC3 DRX M4 545                    I               I               I                    I              I                  I   I                       II

F4 BC3 DRX M4 604  |          I               I               I                    I              I            I               I                           II

F4 BC3 DRX M4 508  |               I               I                    I     I                I I   I

F4 BC3 DRX M4 660                    I                   I               I               I                  I     I              I I                I

F4 BC3 DRX M4 580  |          I               I               I                    I    I    I                   I                            II

F4 BC3 DRX M4 541  |                    I               I               I                  I              I                  I               I  I                       I

F4 BC3 DRX M4 507                    I               I               I                    I              I   I I

F4 BC3 DRX M4 537  |               I               I                    I     I                      I              I                             I                             II

Vitis syl. female                    I                   I               I                    I              I                           I                              I                

Vitis syl. male     I                        I                   I I              I                   I  I                            I   

Sauvignon blanc  |                      I               I               I                  I                   I     I    I               I     I         I         I               I                 I         I

Chasellas dóre  |     I I               I                  I                   I                    I   I               I     I                   I                 I

130bp 140bp 150bp 160bp 170bp 180bp 190bp 240bp 250bp 260bp200bp 210bp 220bp 230bp
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above. 

Also, the two samples of Vitis sylvestris 

Gmel. were found to be genetically different, 

being placed in separate subgroups. The 

hybrid F4 BC3 DRX-M4-536 is genetically 

close to the male specimen of Vitis sylvestris 

Gmel., and it may have contributed to the 

formation of the hybrid. 

Among the hybrids F4 BC3, DRX-M4-660 

stands out, because it has proved to have more 

differences at the molecular level, being 

unable to be grouped in a cluster with any 

other hybrid. 

 
Fig. 6. The dendrogram, drawn up according to the 

Euclidean method, on the backcross hybrids and the 

reference varieties analyzed. 

 

CONCLUSIONS 

 

1. SSR (Simple Sequence Repeats) genetic 

fingerprinting technique can be used 

successfully in the determination of 

phylogeny relationships in the biological 

material analyzed. 

2. The representation of the number and size 

of alleles using the barcode technique gives a 

clear view of the molecular similarities and 

differences that occur between the hybrids 

and the reference varieties analyzed. 

3. The grouping of hybrids in the generated 

dendrogram shows that there are some 

differences between them at DNA level, 

differences sometimes unnoticeable at the 

level of ampelographic characterization. As a 

result, the characterization of varieties and 

hybrids of vine requires the ampelographic 

analysis to be completed by an analysis at the 

molecular level, based on DNA amplification 

techniques. 
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Abstract 

 

UE 28 became the number 1 world export with agricultural products and agro-foods in the year 2013. Romaniaôs 

trade balance with this category of products became positive in the same year. Fruits and seeds from oleaginous 

plants is the second group of agro-food products, due to that we had competitive advantages and we managed to 

surplus for the commercial balance of agro-food products in 2013 and 2014. This paper proposes an analysis of 

foreign trade with oleaginous seeds in the period 2007-2014. By conducting different trade indicators, like the 

Grubel Lloyd indicator, the imports coverage degree by exports, but also the territorial concentration index, we 

could observe the commercial evolution of the oleaginous in the last few years. The high demands for oleaginous 

will lead to increasing production and trading. 

 

Key words: Balassa, evolution, Grubel Lloyd, oilseeds, Romania, trade 

 

INTRODUCTION  

 

The analysis of the foreign trade activity is, 

like in the case of the other economical 

branches, of a major importance for 

establishing efficiency, identifying trades and 

the justification of specific decisions in this 

activity. [2] Oleaginous plants are those plants 

with a high content in fat within in seeds. The 

top oilseeds producers are USA, China, 

Brazil, India, Argentina and the European 

Union. E have to keep in mind that oilseeds 

are highly traded on the global market. [8] 

The highly increased demands on oilseeds 

occurs as a result of the processing them in 

vegetable oils, due to the augmentation of the 

population, but also of forage purposes or for 

processing into bio fuels. [9] In the year 2013 

the value of the agricultural output for UE 28 

was unchanged in the real terms. Higher 

production volumes were recorded, but for 

cereals and oleaginous, with about 6% each, 

the crop production prices have dropped 

substantially. [1] Romania has a higher 

capacity of production, and exports of agro-

food products are based, mainly, on raw 

materials, lesser processed products. [7] 
 

MATERIALS AND METHODS  

 

The data processed in this article were 

obtained from the Ministry of Agriculture and 

Rural Development. To characterize the 

evolution of foreign trade in perspective of 

parallel evolution of two streams of goods it 

uses the imports coverage degree by exports. 

Proportional development of the economy 

requires that between export and import has to 

be a balanced report, that results in the 

circulation of goods from outside the country, 

and vice versa, to present a surplus balance. 

The imports coverage degree by exports 

characterized such cases, being able to show 

an extent in which the balance is not achieved.  

The imports coverage degree by exports is an 

indicator of economic competitiveness and is 

calculated by the following formula: [3] 

 
represents the imports coverage degree by 

exports; 

E ï values of exports; M ï values of imports. 

Grubel ï Lloyd indicator, which is denoted as 

òGLò, expresses the intensity of trade in a 

branch. This indicator helps to determine the 

place that occupies a country's foreign trade in 
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the economic branch by highlighting exports 

and imports of a product category by total 

imports and exports of the country. [6] 

This indicator is calculated using the 

following formula: [5] 

GL=  

where: 

 = exports from i class products; 

 = imports from i class products; 

Grubel ï Lloyd indicator can have any value 

between 1 and 0, and as the branch trade is 

closer to 1, it is considered more significant.  

The Balassa Indicator, (IB), the branch trade 

flows is determined by the relationship: 

IB=  

where:  indicates the i branch 

exports;  indicates the i branch 

imports. 

The indicator can have values between -1, in 

which case the country performs only imports, 

and +1, when only exports are achieved, the 

maximum intensity of internal branch is 

performed when the indicator is zero. [4] 

 

RESULTS AND DISCUSSIONS 

 

The imports coverage degree by exports for 

the oleaginous seeds and fruits is represented 

in Fig.1. As it can be seen, the exports 

represent 175.52% out of the imports in the 

year 2007, slightly increase in 2008 and 

decreases in 2012, and in 2014 knows a value 

of 334.56%. 

 

 
Fig. 1. The imports coverage degree by exports of the 

oleaginous seeds and fruits group in the period of 2007 

ï 2014  

Source: MADR and own calculations 
 

 
Fig. 2. The imports coverage degree by exports for 

soya beans, whether or not crushed in the period of 

2007 ï 2014  

Source: MADR and own calculations  

Figure 2 presents the imports coverage degree 

by exports for soya beans. It can be seen that 

the value of exports is only 0.42% in 2007, 

0.87% in 2008, 0.44% in 2009, 2.29% in 

2010, 0.29% in 2011 and 0.64% in 2012, 

increasing in the last two years at 19.48% and 

13.16%. 

 

 
Fig. 3. The imports coverage degree by exports for 

ground nuts, not roasted or otherwise cooked, whether 

or not shelled or crushed in the period of 2007 ï 2014 

Source: MADR and own calculations 

Figure 3 shows the indicator calculated for 

ground nuts. It can be observed that only in a 

few years there is a surplus in the period of 

2007 - 2014. Exports represents 18.62% out 

of the imports value in 2007, fluctuating over 

the years and reaching 222.62% in 2010, 

declining after and becoming 40.74% in 2014. 

As shown in Fig. 4, copra is marketed only in 

a few years in the period of study. The highest 

imports coverage degree by exports is found 

in the year 2009, when itôs 35.57%.  
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Fig. 4. The imports coverage degree by exports for 

copra in the period of 2007 ï 2014  

Source: MADR and own calculations  
 
 

When discussing linseed, we notice in Figure 

5 that trade increased strongly compared to 

the first two years, when the balance is 

lacking. The imports coverage degree by 

exports is maintained since 2009 at 190%. 
 

 
Fig. 5. The imports coverage degree by exports for 

linseeds, whether or not crushed in the period of 2007 ï 

2014  

Source: MADR and own calculations 
 

 
Fig. 6. The imports coverage degree by exports for 

colza seeds, whether or not crushed in the period of 

2007 ï 2014  

Source: MADR and own calculations 

Figure 6 illustrates the imports coverage 

degree by exports for colza seeds. Except for 

the year 2012, when trade is highly low 

compared to the rest of the analyzed period, 

the coverage is 100.82%, the exports value 

covering in the year 2014 is 1,125.67% out of 

imports value. 

The indicator for sunflower seeds is shown in 

Figure 7. The product is the main in the 

oleaginous seeds and fruits category in which 

we surplus. The imports coverage degree by 

exports varies from 332.49% in 2007 to 

189.28% in 2009 to 545.63% in 2013 and 

439% in 2014. 

 

 Fig. 7. The imports coverage degree by exports for 

sunflower seeds, whether or not crushed in the period 

of 2007 ï 2014  

Source: MADR and own calculations  

 

 
Fig. 8. The imports coverage degree by exports for 

other oleaginous fruits and seeds, whether or not 

crushed in the period of 2007 ï 2014  

Source: MADR and own calculations  

 

The trade for other oleaginous seeds and fruits 

remain at approximately the same level, as 

can be seen in the figure below. The exports 

represent only 18.73% out of the imports in 

the year 2007, the coverage degree increases 

until the year 2010, when itôs 89.46%, and 

then again suffers a decrease until it reaches 

an equal to 54.07% in the tear 2014. 

The indicator for flour and semolina from 

oleaginous seeds and fruits is represented in 
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figure 9. As can be seen the value of imports 

is higher than that of the exports, the imports 

coverage degree by exports being 6.98% in 

2007, 7.18% in 2008, 16.34% in 2009 and 

becoming 88.89% in 2010. In 2012 the value 

of exports covers 16.67% out of the imports 

value, and in 2014, 11.60%. 

 

 
Fig. 9. The imports coverage degree by exports for 

flour and semolina from oleaginous fruits and seeds in 

the period of 2007 ï 2014  

Source: MADR and own calculations  

Figure 10 shows us the imports coverage 

degree by exports for seeds, fruits and spores, 

of a kind, used for sowing, where it can be 

seen very low valued of the exported 

products. The indicator fluctuates between 

2007 and 2014 from 3.02% to 11.90%. 

 

 
Fig. 10. The imports coverage degree by exports for 

seeds, fruits and spores, of a kind, used for sowing in 

the period of 2007 ï 2014  

Source: MADR and own calculations  

Hop cones, fresh or dries, have the indicator 

calculated, illustrated in figure 11. As we can 

see the highest value is the coverage in 2007, 

is 2.59% in 2009, 2013, 2014 Romania did 

not realize hop exports. 

 

 
Fig. 11. The imports coverage degree by exports for 

hop cones, fresh or dries, whether or not ground, 

powdered or in the form of pallets, poppies in the 

period of 2007 ï 2014  

Source: MADR and own calculations  

 

The group of plants and parts of plants has the 

imports coverage degree by exports 

represented in Fig. 12. It can be noted that 

trade deficits throughout the period, with the 

lowest coverage in 2010 of 36.48% and the 

highest in 2014, of 76.53%. 
 

 
Fig. 12. The imports coverage degree by exports for 

plants and parts of plants in the period of 2007 ï 2014 

Source: MADR and own calculations 

 

Figure 13 represents the imports coverage 

degree by exports for locust beans, seaweeds, 

sugar beet and sugar cane, a group of products 

inserted in the year 2013. It is noted that the 

indicator acknowledges a descendent trend 

from 9.11% in 2013 to 5.90% in 2014. 

The only year in which the group of thatch 

and chaff of gross grains is surplus is 2011, 

when the value of exports covers 221.35% of 

the value of imports. 


