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Yams as a stable food crops do not only serve as integral vehicle for food security, but also as a source
of income, and employer of labour in the producing areas in Nigeria. Lack of finance, inadequate
farm inputs, storage facilities and high cost of labour are identified as the primary constraints to
yam production in the country. This article deals with most of the determinants of yam production,
constraints and the importance yam products in Nigeria. The findings of the study suggest that farm
size, producer price, fertilizer use, yield (Hg/Ha), and economic growth have a positive influence
on yam production in Nigeria. On the contrary, the result shows an inverse relationship between
commercial loans and yam production in the country.

There is an urgent need for the Nigerian government to provide a conducive environment and
investment climate by subsidising farm inputs and providing affordable loans to the smallholder yam

farmers for a sustainable production.

Keywords: yam production, smallholder farmers, constraints, farm inputs

INTRODUCTION

Yams (Dioscorea species) are annual root tuber-
bearing plants with more than 600 species out of
which six are socially and economically important
in terms of food, cash and medicine (IITA, 2009).
Some of the yam species are water yam (Dioscorea
alata), white yam (Dioscorea rotundata), yellow yam
(Dioscorea cayanensis), Chinese yam (Dioscorea esculant)
and three-leaf yams (Tke and Inoni, 2006; Olubukola
and Bolarin, 2006; Zaknayiba and Tanko, 2013).

They are grown in tropical regions and mostly
produced in the savannah region of West Africa,
where rainfalls are divided into wet and dry seasons
(FAO, 1997). This crop is also grown in Latin
American and Caribbean countries like Colombia,
Brazil, Haiti, Cuba and Jamaica (FAO, 2013).
Nigeria is the largest producer of yams in the world,
followed by Ghana, Cote D'Ivoire, Benin, Togo, and
Cameroon (FAO, 2013). Yams are mostly marketed
as fresh tubers and prepared for consumption.
Transportation and marketing are carried out both
by farmers and traders (Ike and Inoni, 2006).

Yams are the fifth most harvested crops in
Nigeria, following after cassava, maize, guinea
corn, and beans/cowpeas. More so, after cassava,
yams are the most commonly harvested tuber

crops in the country (National Bureau of Statistics,
2012). Yams do not only serve as the main source
of earnings and food consumption, but also as
a major employer of labour in Nigeria. Despite
the importance of yams to people, the attention
to its production is still questionable (Verter and
Becvarova, 2014).

Some resecarchers have empirically investigated
factors that determine the level of yam production
in Nigeria and elsewhere in the world. For instance,
Bamire and Amujoyegbe (2005) find a positive
relationship between net returns (profitability) in
yams output and land improvement techniques in
Nigeria. In the same direction, studies by Zaknayiba
and Tanko (2013) reveal that lack of access to inputs,
finance, poor producer prices, inadequate of
storage facilities, incidences of pests and diseases
have negatively affected yam production. Similarly,
Ike and Inoni (2006); Maikasuwa and Ala (2013)
examine some determinants of yam production
in particular regions in Nigeria. They find that
the factors of production such as labour, finance
and material inputs like fertilizer have influenced
yam production in the region. In the same
direction, Etim, Thompson and Onyenweaku (2013)
investigate the relationship between farm level
and output-oriented technical efficiency indices.
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Their results suggest that farmers’ education, family
labour, extension contact and experience of farmers
have a positive effect on the farm level technical
efficiency and yam output.

Published empirical works within the context yam
production in Nigeria were mainly field research.
To the best of our knowledge, none of these
studies used annual time series data to determine
the factors that are influencing yam production
in the country. The aim of this paper is to analyse
some determinants of yam production in a specified
period. Special attention is given to the dynamics
of production and potential constraints that
hinder higher efficiency and sustainability of yam
production in Nigeria

Trends in Yam Production

Yam production has gone some dramatic changes
in many parts of the world. However, production
process from bush clearing, cultivation, chemical
application, harvesting and transporting to markets
is still labour-intensive (Ennin, Otoo and Tetteh,
2009).

Tab. I presented data available from FAO (2013)
which shows the trends in annual yam production
in the world and the three largest producers between
1961 and 2012. The area harvested in the world has
increased from 1.15 million (Ha) in 1961 to 5.04
million (Ha) in 2012. Yield (Hg/Ha) in the world also
increased from 72.35 thousand metric tons in 1961
to 116.65 thousand metric tons in 2012. Over 58. 8
million tons of yams were produced in the world in
2012, out of which 92.2% were from West Africa.

Nigeria accounted for over 65% (38 million metric
tons) of the world yam production. Valued at $7.75
billion and cultivated about 2.9 million hectares of
land in 2012 (see Tab. I and Fig. 1). While trailing
second and third positions by a wide margin were
Ghana (6.6 million metric tons) and Codte D’Ivoire

(5.8 million metric tons) in 2012. The development
of yam output could be partly attributed to the use
of modern farm inputs, even though, the inputs
are not sufficiently available to farmers. Fig. 1 also
shows a fluctuating growth rate of yam production
in all the three countries during the period under
study. Depending on the variety of yam products, its
yield potential ranges from 20-50 tons per hectare.
During the bad season, the yield could be around 10
tons per hectare (FAO, 1985).

The growth rate of yams output is far from
consistent, especially in Ghana and Nigeria (see
Fig. 1), partly due to the unattractiveness of farming
and low prices of yams in the market. However,
the majority of the rural population still engaged
in farming activities because there are no other job
opportunities for them apart from yam cultivation
in these regions.

Socioeconomic Importance of Yam
Production

Yams are among major cash and most consumed
food crops West African countries (GTZ, 1999)
like Nigeria (Babaleye, 2003; National Bureau of
Statistics, 2012). Its cultivation is very profitable
despite high costs of production and price
fluctuations in the markets (IITA, 2013; Izekor and
Olumese, 2010). An average profit per yam seed,
after harvest and storage in Nigeria, was calculated at
over US$13, 000 per hectare harvested (IITA, 2013).

Households demand for yam consumption is very
high in Sub-Saharan Africa. Nutritionally, yam is
amajor staple food consumption, providing food for
millions of people in the West Africa. It is eaten in
different forms such as fufu (the so-called poundo
yam and Amala in Nigeria), boiled, fried and roasted
(Aidoo, 2009; IITA, 2009). This root and tuber
place in the diet of smallholder farmers cannot be

1: Annual Yam production in the world, Ghana, Céte d Ivoire, Nigeria, (1961-2012)

Yams Elements Areas 1961 1980 1985 1990 1995 2000 2010 2012
Area Harvested (Ha, 1,000)  World L151 1,362 1,778 2247 3,228 4032 4942 5037
Area Harvested (Ha, 1,000) Cote d Ivoire 150 225 255 319 370 505 830 835
Area Harvested (Ha, 1,000) Ghana 150 113 178 119 176 261 385 426
Outputin MT
Production (MT million) World 8.32 12.01 12.11 21.76 33.24 39.55 53.60 58.75
Production (MT million) CotedIvoire 1.15 2.41 2.65 3.17 3.62 4.45 5.39 5.67
Production (MT million) Ghana 1.10 .650 .987 .877 2.13 3.36 5.96 6.64
Production (MT million) Nigeria 3.50 5.25 4.74 13.62 22.82 26.21 34.16 38,00
Production (% of the world) Nigeria 42 44 39 63 69 66 64 65
Yield
Yield (Hg/Ha) World 72,345 88,155 68,138 96,902 102,999 98,088 108,471 116,648
Yield (Hg/Ha) Coted Ivoire 76,667 106,978 103,781 99,609 97,751 88,172 65,000 67,960
Yield (Hg/Ha) Ghana 73,333 57,522 55449 73451 120,710 128,847 154,841 155,717
Yield (Hg/Ha) Nigeria 77,778 105,382 56,405 106,771 107,734 98,984 119,073 131,034
Yield (MT/Ha) Nigeria 7.8 10.5 5.6 10.7 10.8 9.9 11.9 13.1

Source: FAOSTAT, 2013
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1: Trends in Yam Production in Nigeria, Ghana and Céte D’'Tvoire (MT 000, %), (1980-2012)

Source: Authors’ Analysis Based on FAOSTAT, 2013

ignored. Tt contributes over 200 dietary calories per
capita per day for over 150 million people in West
Africa (Babaleye, 2003). Yams have over 21% dietary
fibre and are rich in carbohydrates, vitamin C,
potassium, manganese and other essential minerals
(ITTA, 2009). Many yam belt areas in Nigeria
continuously proclaimed “yam is food and food is
yam” (Maikasuwa and Ala, 2013). Some family rural
dwellers, where yams are grown, eat it all day round.
Arguably, because yams are the only available food,
especially during the harvesting season.

However, the primary research carried by
LSMS-ISA (Living Standards Measurement Study-
Integrated Surveys on Agriculture) in Nigeria
showed that the consumption patterns of yams
differ from the poor and rich people. Relatively,
richer households were found to be consuming
more yams, but selling less harvested than poorer
households. Poorer households consumed fewer
yams, arguably because they heavily depended on
yam for income than their richer counterparts who
have other sources of earning (National Bureau of
Statistics, 2012).

Yam plays significant roles in the social-cultural
activities in Sub-Saharan Africa such as Nigeria
and Ghana. For instance, some houscholds used it
during marriage and fertility ceremonies. More so,
the festival takes place yearly to celebrate its harvest,
and other social ceremonies (IITA, 2013; Izekor and
Olumese, 2010; Bamire and Amujoyegbe, 2005;
Aidoo, 2009).

In Nigeria just like in many sub-Saharan African
countries, agriculture is the largest employer
of labour. According to the National Bureau of
Statistics, about 60% of the Nigeria labour force

were in agriculture, and they had contributed over
40% to the country’s annual average of real GDP
(National Bureau of Statistics, 2012). Arguably, yam
is the major sources of employment generation for
family members in rural areas. A study conducted
by Okeoghene, Eghbodion and Ose (2013) confirmed
that over 65% of smallholder farmers used family
labour in Delta State, Nigeria.

Constraints to Yam Production

Some studies (Ayanwuyi et al, 2011; Kleih
et al, 2012), stressed that low soil fertility, lack
of improved yam varieties, poor road networks,
high cost of labour and lack of finance to carry out
necessary farming activities were the constraints to
productivity.

Yams like many other crops in Nigeria are
labour intensive. The high cost of labour has been
among the major constraints to yam production.
Tt has constrained smallholder yam farmers from
enhancing productivity (Ayanwuyi, Akinboye
and Opyetoro, 2011; Migap and Audu, 2012).
The labour cost of yam production from mounding
to staking, especially in the forest areas account
for approximately 40% of cultivation costs. In
addition, about 50% of the expenditure goes to
the planting process (IITA, 2009). In order to cut
labour cost, most family members practically do all
the production and marketing activities themselves
(Tke and Inoni, 2006). Okeoghene, Egbodion and
Ose (2013), confirmed that over 65% of smallholder
farmers used family labour in Delta State, Nigeria.

Fig. 2 shows estimated data by FAO (2013) on
the volume of yam lost in metric tons in Nigeria,
Ghana and Coéte D'Ivoire between 1961 and 2009.
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Source: FAO, 2013

Nigeria lost an annual average of 10% within
the period under study. The country recorded
the highest yam lost in 2006 with over 3.7 million
metric tons. Inadequate preservation, storage and
processing facilities, marketing and market access to
yam products are attributed to yam waste or lost in
the country. Arguably, this partly discourages rural
smallholder yam farmers from fully taking part in
the cultivation.

Pests’ related issues have also been identified as
major constraints to yam production. These include
parasitic nematodes; insects such as leaf and tuber
beetles; fungi such as leaf spot, tuber rot, and other
viruses (Asante et al., 2007; IITA, 2009; Zaknayiba and
Tanko, 2013). Insufficient farm inputs and modern
technologies are also constraints to yam production
in developing countries like Nigeria, Ghana, Cote
d'Tvoire, Benin and Togo. Consequently, the majority
of smallholder yam farmers in these areas still used
traditional farming methods such as hand hoes,
axes, woods and cutlasses for farm related activities
mostly. More so, insufficient chemicals and fertilizer
applications and the declining of soil fertility are
identified as the factors that are constraining output
growth in recent time.

The financial resource is another major constraint
to yam production as farmers are poor, and they
suffered from limited access to credit facilities,
thereby impeding higher productivity and output
(Tzekor and Olumese, 2010). Lack of adequate
provision for agricultural loans from the financial
institutions to  producers has constrained
a sustainable yam cultivation in Nigeria. This
issue is partly attributed to some factors such as
the risk involved in yam production, the difficulty
of estimating returns on investment and inability
of many yam producers to provide the required
collateral securities (Migap and Audu, 2012). Lack of
political will by the government on policies related

to yam production in the country also constrained
yam production in Nigeria.

Presently, wealthy farmers have started using
modern farm inputs such as fertilizer, machinery,
insecticides to boost productivity and enhance
the quality of yam cultivation in the areas. Whereas
the majority poor smallholder yam farmers are still
using traditional methods of farming (Verter and
Becvarova, 2014).

MATERIALS AND METHODS

For the purpose of empirical analysis, annual time
series data for the period 1981-2012 were obtained
from the Food and Agriculture of the United Nations
(FAO), and Central Bank of Nigeria (CBN) statistical
bulletins. Econometric software Gretl 1.9.14 was
used for the multivariate regression analysis.

Model Specification

The model specified the quantity of yam
production being explained by the area harvested
(farm size), yield per hectare, fertilizer application,
real gross domestic product, producer price,
and commercial loans to root and tuber. Thus,
the econometric model 1is mathematically specified
as follow:

QYP,=B, +B,AH, + B,YIELD, + B,FERT, +
+B,RGDP, + B,CLRT, + ¢, (1)

QYP..... the annual quantity of yam production
measured in metric tons,

AH............ the area harvested measured for farm
size,

YIELD......the annual yam yield measured in Hg/Ha,

FERT........ the total varieties of fertilizers applied in
yam farms,

RGDP.......the real gross domestic product, captured
for economic growth in Nigeria,
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CLRT.......the commercial loans to root and tuber
(proxied for loans to smallholder yam,
farmers) and

Errerrenrennenns isthe error term.

Thus, the econometric model 2 is mathematically
specified as follow:

InQYP,=B,+p InPP,+B,INNIFER +B,InYHH, +¢, (2)

where

InQYP......the natural log of yam production in
Nigeria measured in tonnes,

InPP.......... the natural log of producer prices
calculated in standard local currency
(SLC), price received by smallholder yam
farmers at the point of initial sales (prices
paid at farm gate),

InNIFER .the mnatural of nitrogen fertilizer
consumption measured in tons, and

InYHH.....the natural log of the yam yield (Hg/Ha).

RESULTS AND DISCUSSION

Stationarity Test

Given that time series data is prone to spurious
regression results, we have carried out a unit
root test prior to estimating the econometric
model. Tab. II shows both Augmented Dickey-
Fuller (ADF) and Philips-Perron (PP) unit root
tests. Apart from FERT and NIFER, which were
stationary without difference, all other variables
have become stationary after first difference. Given
that all the variables have become stationary, we
then proceed to run ordinary least squares (OLS)
regression as presented in Tabs. I1T and IV.

II: Unitroot test

Estimated Regression Model

Diagnostic tests for the OLS regression were
run, and the results indicated that all the classical
assumptions of the linear regression model were
fulfilled. Given that all the classical assumptions
were satisfied, we have continued with the OLS
estimation results as presented in Tabs. TIT and TV.
Tab. III provides robust evidence that the quantity
of yam production has a positive relationship with
the area harvested or farm size (AH), statistically
significant at the 1% level. This implies that as farm
size increases, total yam output may increase,
holding other things equal.

The results in Tab. TIT also provide a robust
relationship between fertilizer application (FERT)
and annual quantity of yam output in Nigeria
(statistically significant at the 0.01 level). This
implies that an increase in fertilizer use is likely
to increase yam production in the country. This
result conforms to the findings of Tke and Inoni
(2006); Maikasuwa and Ala (2013), who also find
a connection between fertilizer consumption and
yam production in Nigeria. Similarly, economic
growth (RGDP) also suggest a positive influence on
yam production in Nigeria (statistically significant
at the 0.05 level). Economic growth is an indication
that if all things being equal, both yam producers
and consumers would have more access to finance
that would enable them to consume, save and invest
in yam related activities.

However, contrary to our prior expectation,
the result shows a negative relationship between
commercial loans to root and tuber (CLRT) and yam
production in Nigeria (statistically significant at
the 0.05 level). Arguably, since the majority of yam
farmers are poor, they do not have access the loans.

Variable  Level  ADFStat Cl;l)twal Vah;;s in?ggf:t;’(fn PP Stat C;/incal Val';;s in?ggf:t;’(fn
ovp Level ~0410  -3.709  -2.983 1(1) ~0336  -3.709  -2.983 1(1)
Firstdiff -7.342%% _3.716  -2.986 10) _7.009%*  _3.716  -2.986 1(0)
Al Level _1422  -3.709 -2.983 1(1) ~0869  -3.709  -2.983 1(1)
Firstdiff -5.521** 3716  -2.986 1(0) _5495%  _3716  -2.986 1(0)
CLRT Level _1470  -3.709  -2.983 1(1) 21022 -3.709  -2.983 1(1)
Firstdiff -8.385% _3.716  -2.986 1(0) _9.426%*¢  _3716  -2.986 1(0)
RGDP Level 0073  -3.709  -2.983 1(1) ~0.084  -3.709  -2.983 1(1)
Firstdiff -10.43%* 3716  -2.986 10) _8.111%+ 3716 -2.986 1(0)
FERT Level  -3.645% 3709  -2.983 1(1) 3619% 3709  -2.983 1(0)
nOYP Level -1.040  -3.709  -2.983 1) -1.054  -3.709  -2.983 1)
Firstdiff -5.612%% -3.716  -2.986 1(0) S5.696%% 3716 -2.986 1(0)
— Level -1402  -3.709  -2.983 1(1) S1.645  -3.709  -2.983 1(1)
Firstdiff -8.742%* _3.716  -2.986 1(0) _7.828%  _3716  -2.986 1(0)
INNIFER ~ Level  -3.520%% 3709  -2.983 1(1) _3.586%%  -3.709  -2.983 1(0)
Lpp Level 21035 -3.709 -2.983 1(1) -1.088  -3.709  -2.983 1(1)
Firstdiff -7.875%%* 3716  -2.986 10)  -7.476%* _3716  -2.986 1(0)

Note: The asterisks (**, ***) denote statistical significance at 0.05, and 0.01 levels respectively
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III: Estimated OLS regression model 1

Dependent variable: QYP

Variable Coefficient Std. Error t-ratio p-value
Const -34166.7 256503 -0.1332 0.89510
AH 8.50454 1.29742 6.5550 < 0.00001***
YIELD 142.67 20.4297 6.9835 < 0.00001***
FERT 5.55805 1.82502 3.0455 0.00541%**
RGDP 13.2248 5.81004 2.2762 0.03166**
CLRT -0.856786 0.346845 -2.4702 0.02068**
R-squared 0.856829 Adjusted R-squared 0.828195
F. Statistics 29.92324 P-value (F) 8.69¢-10
Durbin-Watson 1.903009
Note: The asterisks (**, ***) denote statistical significance at 0.05, and 0.01 levels respectively
IV: Estimated OLS regression model 2

Dependent variable: InQYP

Variable Coefficient Std. Error t-ratio p-value
Const. 0.0198232 0.0228597 0.8672 0.39349
InPP 0.214137 0.0685378 3.1244 0.00423***
InNTFER 0.105996 0.0567099 1.8691 0.07249*
InYHH 0.379976 0.130276 2.9167 0.00704***
R-squared 0.528191 Adjusted R-squared 0.475767
F. Statistics 10.07550 P-value (F) 0.000126
Durbin-Watson 1.888266

Note: The asterisks (*, ***) denote statistical significance at 0.1, and 0.01 levels respectively

Consequently, commercial loans to root and tuber
seem not to induce yam production in the country.
Studie by Zaknayiba and Tanko (2013) indicate
that lack of access to finance and other inputs have
negatively affected yam production in the country.
Tab. IV shows a positive relationship between the
producer price and the volume of yam production,
as well and between annual yield (Hg/Ha) and
yam output, highly significant at the 1% level. This
implies that an increase in the producer price will
induce smallholder farmers to increase productivity.
A1%increase inthe producer priceislikely toinduce

farmers to increase production by 0.214%. Similarly,
a 1% increase in yield (Hg/Ha) is likely to increase
annual total output by 0.106%. Studies by Zaknayiba
and Tanko (2013) also confirms that producer prices
have an influence on yam production in Nigeria.
However, Nitrogen fertilizer consumption does
not pass the 5% significance level. This may be
because there are many varieties of fertilizer used in
cultivation. Nevertheless, Tab. ITI provides evidence
of aggregate fertilizer consumption (e.g. NKP, urea,
and potash) has a strong positive relationship with
the annual yam output.

CONCLUSION

The paper analyses some determinants of yam production, the importance of yam products, and
constraints to production in Nigeria. The results show a positive relationship between the quantity
of yam output and the explanatory variables such as the area harvested (farm size), producer price,
fertilizer application and economic growth. Contrary to our prior expectation, the result shows an
inverse relationship between commercial loans to root and tubers and yam production in Nigeria.
Yam products have some socioeconomic importance in Nigeria. For instance, some households used
it during marriage and fertility ceremonies. They also celebrate its harvest and used it for other social
ceremonies. Yams are among the most major cash and food crops in the country.

Lack of finance, inadequate modern farm inputs, storage and processing, and high cost of labour,
appeared to be the major constraints to yam production in Nigeria. In order to improve yam
production, the government of Nigeria should provide a conducive environment and invest heavily
in yam cultivation by providing farm tools to smallholder farmers at subsidized rates. In addition,
the government should provide more loans to farmers at zero or low-interest rate. Yam processing
industries should be created for sustainable cultivation and higher productivity. Possibly, this will
go a long way in accelerating yams value added chain for the betterment of smallholder farmers and
traders, thus partly ensuring food security in the country.



An Analysis of Yam Production in Nigeria

665

Acknowledgement
The authors are thankful to the IGA FRRMS MENDELU (No. 14/2014) for the financial assistance

during the paper preparation.

REFERENCES

AIDOO, R.2009. Ananalysis of yam consumption patterns
in Ghanaian urban communities. Ph.D. Dissertation.
Kumasi, Ghana: Department of Agricultural
Economics, Agribusiness and Extension, KNUST.

ASANTE, S. K., MENSAH, G. W. and WAHAGA, E.
2007.Farmers’ knowledge and perception of insect
pests of yam (Dioscorea spp.) and their indigenous
control practices in the Northern Ghana. J. Agric.
Sei., 40(2): 185-192.

AYANWUYT, E., AKINBOYE, A. O. and OYETORO,
J. O. 2011. Yam production in Orire local
government area of Oyo State, Nigeria: farmers
perceived constraints. World Journal of Young
Researchers, 1(2): 16-19.

BABALEYE, T. 2003. West Africa: Improving yam
production technology. ANB-BIA, 463: 56-59.

BAMIRE, A. S. and AMUJOYEGBE, B. J. 2005.
Economic analysis of land improvement
techniques in small holder yam based production
system in the agro-ecological zones of south-
western Nigeria. Journal of Human Ecology, 18(1):
1-12.

CENTRAL BANK OF NIGERIA (CBN). 2013.
Statistical bulletin. [Online]. Available at: http://bit.
ly/1dhVTgn. [Accessed: 10. April 2014].

DEUTSCHE GESELLSCHAFT FUR TECHNISCHE
ZUSAMMENARBEIT (GTZ). 1999. Market oriented
yam storage: Reducing loss and increasing income. Root
and Tuber Development Guides (2). Eschborn: GTZ.

ENNIN, S. A., OTOO, E. and TETTEH, F. M. 2009.
Ridging, a mechanized alternative to mounding
for yam and cassava production. West African
Journal of Applied Ecology, 15.

ETIM, N. A., THOMPSON, D.and ONYENWEAKT,
C. E. 2013. Measuring efficiency of yam (Dioscorea
spp.) production among resource poor farmers in
rural Nigeria. Journal of Agriculture and Food Sciences,
1(3): 42-47.

FAO. 1985. 1984 FAO production year book, Vol. 38.
Rome: Food and Agriculture Organization.

FAO. 1997. Report on the inter-center review of root and
tuber crops research in the CGIAR. Rome: Food and
Agriculture Organization.

FAO.2013. FAOSTAT database. [Online]. Available at:
http://bit.ly/NmQzZf. [Accessed: 10. April 2014].

IKE, P. C. and INONI, O. E. 2006. Determinants of
yam production and economic efficiency among
small-holder farmers in South-eastern Nigeria.
Journal of Central European Agriculture, 7(2): 337-342.

INTERNATIONAL INSTITUTE FOR TROPI-
CAL AGRICULTURE (IITA). 2009. Yam
(Dioscorea species). Available at: http://wwwiita.
org/yam. [Accessed: 15. March 2014].

TITA. 2013. Healthy yam seed production. TITA
Publications. Retrieved from TTTA Website http://
www.iita.org/publications.

IZEKOR, O. B. and OLUMESE, M. I. 2010.
Determinants of yam production and profitability
in Edo State, Nigeria. African Journal of General
Agriculture, 6(4): 205-21.

KLETH, U, PHILLIPS, D. MIGNOUNA, D,
OGBONNA, M. and STWOKU, B. 2012. Yam
improvement for income and food security in
West Africa, Nigeria: scoping yam value chain
analysis. Tbadan: ITTA. Retrieved from http://bit.
ly/1Imrhbrr.

MAIKASUWA, M. A. and ALA, A. L. 2013.
Determination of profitability and resource-use
efficiency of yam production by women in Bosso
local government area of Niger State, Nigeria.
European Scientific Journal, 9(16): 196-205.

MIGAP, J. P. and AUDU, F. 2012. Empirical study
on yam cultivation and economic development
of Taraba State: Case study of Wukari local
government area. Journal of Business and
Organizational Development, 4: 32—52.

NATIONAL BUREAU OF STATISTICS (NBS). 2012.
LSMS - integrated surveys on agriculture: general
household survey panel 2010/11. Available at:
www.nigerianstat.gov.ng/pages/download/194.
[Accessed: 17. January 2014].

OKEOGHENE, E. S., EGBODION, J. and OSE, O. O.
2013. Profitability Analysis of Yam Production in
Tka south local government area of Delta State,
Nigeria. Journal of Biology, Agriculture and Healthcare,
3(2): 118-130.

OLUBUKOLA, A. A. and BOLARIN, T. O. 2006.
Production efficiency in yam based enterprises
in Ekiti State, Nigeria. Journal of Central European
Agriculture, 7(4): 627-636.

VERTER, N. and BECVAROVA, V. 2014. Yam
production as pillar of food security in Logo Local
Government Areaof Benue State, Nigeria. European
Scientific Journal, 10(31): 27-42.

ZAKINAYIBA, D. B. and TANKO, L. 2013. Costs and
returns analysis of yam production among small
scale farmers in Karu local government area,
Nasarawa State, Nigeria. PAT, 9(1): 73-80.

Contact information

Nahanga Verter: xverter@mendelu.cz
Véra Beévarova: vera.becvarova@mendelu.cz




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




