Volume 4, Issue 4, pp. 50-54, 2020.

International Journal of Scientific Engineering and Science

ISSN (Online): 2456-7361

Diversifying Nigeria’s Economy through Crop
Mapping: A Case Study of Federal Polytechnic Idah
Palm Plantation

Ejiga Abubakar Isa

Department of Surveying and Geoinformatics, Federal Polytechnic Idah Kogi State

Abstract— Palm is one of the most important food and cash crop in Nigeria providing food, employment and raw materials for more than 120
million people in Nigeria and beyond. Monitoring palm plantation is thus important to developing successful strategies for food security and
economic diversification in the country. This paper aims to develop an approach for acreage estimation / crop inventory and yield estimation /
prediction. The approach adopted was the integration of core survey methods namely remote sensing imagery, ground survey and ArcGIS. The

set aim of the study was achieved.
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l. BACKGROUND

According to Urban Farmers Guide, Crop Mapping has
important roles to play in various applications ranging from
environment, economy to policy making (Warllow et al.,
2007). Owing to the rapid increase in the world population
there is a corresponding demand for more food and irrigation
water. In global food market, crop type map are necessary
dataset that are required in calculation and estimation of crop
yield (Doraiswamy et al., 2009), Haboudane et al., 2002,
Thenkabail et al., 2009). Irrigation water management and
planning is challenged by conflict existing between extensive
agricultural development and the limited nature of the
available water resources. Crop classification are therefore
important in the estimation of regional consumption of water
by crops (Stehman and Milliken 2007). Owing to the growing
increase in the use of biofuel, there has been a corresponding
high demand in biofuel crops and this ultimately speed up the
change in cropland distribution, availability of water and
conditions of the soil (Hoekman, 2009, Shao et al., 2010).
Also estimate of greenhouse gas emission varies per crop
types and rotation rates (Pena- Barrayan et al., 2011). Being a
business that changes due to the uncertainty in human
influences and environment and meteorological effects,
agriculture holds in high esteem the ability to have up- to- date
and qualitative crop type map (Xiao et al ., 2005) Le Toan et
al., 1997). For the production of reliable water planning and
irrigation schedule in the arid and semi -arid area, a
qualitative and up-to-date crop type map is required (EI-Magd
and Tanton, 2003, Xie et al., 2007). The productivity in crop
recorded in the central valley of California was occasioned by
the nature of the climate and other allied factors. It should be
noted also that the scarcity of water due to dry Mediterranean
summer almost hampered the planning of water (Dinar and
Zilberman, 1991, Zilberman et al., 1994). In the planning of
agricultural water requirement and management, a knowledge
of the crop types is used to estimate the water use since the
quantity of water needed in land parcel is a function of the
type of crop therein. Therefore crop type map is very
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important in modeling water need/ use requirements on a farm
(Alle et al., 2005, Norma et al., 1995, Anderson et al., 1997,
Bastiaanssen et al., 1998). The most commonly applied
method of estimating agricultural evapotranspiration, given by
Food and Agricultural Organisation (FAO) makes use of
reference evapotranspiration (ETo) along with crop
coefficients (Kc) to estimate or calculate evapotranspiration in
farm fields (Allen et al., 1998). By estimating water use
through incorporating crop types in the model, water use data
can be compared to proposed water supply in order to arrive at
water balance for the evaluation of the extent and effect of
shortage of water to aid in proper water planning.

At present, agricultural land is available through farmer
information or survey conducted to identify crop types in
order to manage land use change (Pena- Barrage et al., 2011,
Pinter et al., 2003). The approaches aforementioned provide
precise agricultural information, the time required to acquire
the data is so long and cost implication is high and so limit
their use for regular mapping endeavours (Wade et al., 1994).
In California, land use survey is a yearly activity by state
authorities. The area covered hardly passes beyond two
counties as the survey techniques which is tedious, time and
money consuming. Beside it is also labour —intensive.

Since 1960 when Nigeria gained independence,
agricultural sector has not performed, agricultural sector has
not performed maximally since food production has not being
proportionate to the increase in population. The attendant
effects of these has been decline in agricultural export and
internal food scarcity with an increase in the demand for food
importation with its resultant harsh effects on the foreign
exchange. The saving grace for the country has being the oil
resources which presently is in dwindling stage. The call for
diversification of the economy and need to maximally invest
in agriculture becomes pertinent. Oil palm production has also
been hampered over the three decade ago owing to
unfavourable government policies that affected the
technological capacity and the environment, as well as the
production and marketing of the oil palm sector (Hyman,
1990)
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As a result of the high demand for palm oil occasioned by
the increases in population in relation to the low production
rate, Nigeria has been an importer of palm oil. The
devaluation of the naira has not helped to favour the use of
imported oil above the local type. The challenges of Nigeria
therefore are to, first meet the domestic demand for the
commodity and also strive to become an exporter.

Oil Palm processing has the potential of providing income
and employment to the teeming population of Nigeria
especially in the south-east geo political region if certain
hindrance namely inefficiency in production system which
breed high cost of labour, lack of good roads to aid
transportation, steady electricity supplies, and water and credit
facilities among other are resolved. An inexpensive crop
mapping methodology that can be routinely used to provide
annual crop map over large area as this is very desirable.
Remote sensing gives a reliable and potent means to map crop
types and estimation of areas. Before now various attempt
have been tried. Radar dataset are not affected by cloud cover
but has the problem of low resolution, high noise condition
and cost (Del Frate et al., 2003, Tso and Mather, 1999, Soares
et al., 1997). According to Pal and Mather (2006) the use of
hyper spectral images in crop mapping is uneconomical.

Agriculture unarguably is the principal economic activity
of the vast majority of the populace in Nigeria as 70% of the
population is engaged in agriculture but more than 70% of
these only aims at subsistence level (Okubanjo, 1990, Nigeria
Millennium Development Report, 2004). The Food and
Agriculture Organization FAO, 1993 concluded that new
commodities and methods of production must be developed in
order to improve agriculture. Institutions abound in Nigeria
that generate agricultural information and they include
agencies, research institutes, Universities and College of
Education etc. (llevbaoje, 1998).

According to CTA (1996), Ozowa (1997) and Connoy
(2003) the quantity of agricultural information available as
developed by various agencies and organs is high. The
challenges are how to get this information across to the end
users in seamless fashion. Good information is characterized
by relevance, timeliness, accuracy, cost effectiveness
reliability among other. (Statrast, 2004).

According to Oladele (1999) information intended to help
the performance of farmer must be disseminated accurately
and timely to them in a format that allows easy comprehension
and usage and must have a feedback mechanism to the
inventor of the information to be abreast with success or
otherwise of the information.

The oil palm ori%inated in West Africa. It was spread to
South America in 16" century and also to Asia in 19" century.
Later Asia overtook Africa and become the leading producer
in 1970s. At the moment, the consumption of the product is
greater than its production rate in Africa with the result that
Africa produce 7% of the world 14.4 million tons.

Kei et al. (1997) compared oil palm sector in Malaysia and
Nigeria and discovered significant differences. While that of
Malaysia is based on coordinated approach that of Nigeria is
dispersed. The Malaysian one is based on plantation mode of
production and classified by large scale monoculture under
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unified management. On the other hand in the Nigerian one,
80% of the production comes from dispersed small holders
who harvest semi wild plants and use archaic processing
techniques.

Il.  REVIEW OF LITERATURE

This subsector of oil palm has presented itself as a
potential productive one that can help diversify Nigerian
economy in a variety of ways. The numerous economic
potentials it has can attest to its ability to create growth in any
stagnant economy (Purvis, 1970). Ahmed (2001) enumerated
the economic importance of this tree and pointed out that it
can provide direct employment to over 4 million people in
twenty (20) oil palm producing states as well as providing
indirect ones to other numerous people who are involved in its
marketing and processing. Omoti (2001) opined that if
improved oil palm processing capabilities are embraced
Nigeria can improve her potentials in both the oil and palm
kernel. Agboola (1993) was of the view that improved
technologies should be employed to meet growth and
sustainability goal by palm oil processors. One challenge
faced by farmer is that although they use imported seed gotten
from research institution, they lack corresponding application
procedure and packages to be used along with them to
improve the yield. In raising yield expected from production
and consequently farmer’s living standard, introduction of
improved farm implements and technologies along with
affordable power and energy should be supplied. The case in
Nigeria is that farmers operate at subsistence level of
production (Obezas et al., 1995). Jalani et al. (2000)
highlighted that producers must embrace organized large
scale, high extraction rate and high volume method in order to
fast track the high intensive transformation of the oil palm
industry in the country. Kei et al (1997) stressed that oil palm
production in the country was slowed down three epochs in
Nigeria. Immediately after independence (1960-1970), the
industrialization in his epoch was financed through export
taxes coming from commaodity marketing boards where certain
commodities like cocoa, groundnut etc. were monopolized.
The result of this was that the producer price had a bad effect
on the production of export crops. The second epoch was civil
war from (1967-1970) with its attendant damaging effects on
the economy. The oil boom period (1970 - 1985), oil export
was the dominant source of Government revenue.

As a result of the devaluation in Nigeria and reduction of
import duties on food material, imported foods became
cheaper than domestic ones which led to bias against
agricultural exports. When SAP was introduced (1993-2003)
small businesses benefited due to the rise in output prices and
increase in opportunities on the positive side. On the negative,
however there was increase in output price and increase in
opportunities on the positive side. On the negative, however
there was increase in the output prices and in the cost of living
in relation to nominal income (CBN/NISER, 1992). Kei et al.,
(1997) in their study revealed that owing to increase in the
demand for palm oil products due to increase in both
population and growth in income with a corresponding low
productivity of palm oil sector, Nigeria in its effort to meet the
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demand of the product become a net importer of oil palm.
Next was the devaluation of the currency (Naira) coupled with
high cost of transportation from the port to local markets
which made imported oil to have a competitive disadvantaged
position?

Nigeria’s goal therefore should be the ability to meet the
domestic demand for the product and further strive to become
a major exporter in the global arena.

Transformation of oil palm sector is the next level agenda
in order to enhance the overall economic development
accruable from employment and income effects in the semi-
urban, rural and even urban economies. This research has a
mandate for the shift from mono —economy to a diversified
one which is the goal of the present government to highlight
the opportunities inherent in foreign direct investment in
Nigeria through agriculture in general and oil palm production
in particular.

Nigeria has a population about 120 million, it the most
populated and third biggest economy in Africa. Oil has being
dominating the economy by accounting for about 80% of
government revenues

In 1970, it emerged from a poor agricultural based
economy into a rich oil producing one. In 1969, the oil sector
generated only less than 3% of GDP with US $ 370 million in
export (42%) of total export and per capital income of US $
130. Here more than half of the GDP was contributed by the
agricultural sector. In 1980, oil sector contributed 30% of
GDP. After r the discovery and exploration of oil, the
exchange rate appreciated greatly in 1970s (Ahmad and Singh,
2002) with the steady supply of oil, the non-oil tradable
sector had sharp decline in pre-eminence and this eroded
Nigeria’s competitiveness and the agricultural sector was the
most affected when it was totally neglected (Ajakaiye, 1996,
EDR, 2001)

With the Buhari administration coming on board in 2015,
the emphasis of the Government on diversification of the
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economy became very paramount and one such ways of
actualizing this was through the oil development, processing
and marketing.

Taking into account and borrowing from the Malaysian
experience, Nigeria can encourage palm plantation farming as
this has greatly enhanced Malaysia productivity. Surveying
and Geoinformatics approach can be utilized to monitor such
plantations for detection of diseases infested stands, due to be
harvested ones and other surveillance operations that may be
needed from time to time

Aim and Objectives

This paper aim to develop an approach for acreage
estimation, crop inventory and yield estimation /prediction.
The objectives included integration of core survey methods
namely remote sensing imagery, ground survey and ArcGIS
ie.

1. Establishment of Ground Control Points (GCPs).

2. Collection of imagery of the Federal Polytechnic ldah
using Google Earth PRO

3. Georeferencing of the imagery using the. established
ground control points

4. Digitizing of the imagery and creation of geo data base and
feature classes as appropriate using ArcGIS 10.1 software

I1l.  MATERIALS AND METHODS

Study Area

The Federal Polytechnic Idah, formerly college of
technology, is a federal government owned tertiary education
institution that established in 1977 in Idah, Kogi state
(Obahopo, 2014) and Abah, 2015). It is approved by the
National Board for Technical Education and it offers National
and Higher National Diploma courses at undergraduate level
with the aim of training competitive middle level manpower
for development.
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Fig. 1. Showing the orchard
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Methodology

The imagery was downloaded from Google Earth PRO of
2016. This was georeferenced using GPS coordinated point
and had a residual error of 0.02m using ten (10) points. It was
further rectified and projected. The imagery was exported into
ArcGIS 10.1 software and geodatabase was created as Road
Network Mapping. Under this, other feature classes namely
major roads, road, dual carriage way, untarred road, foot
paths, frame work and orchard were created.

The on screen digitizing method was adopted for each
feature class and coordinate of points were generated as the
cursor was used in tracing over the feature. The database of
each of the digitized feature was automatically generated and
saved in the system

IV. RESULT AND DISCUSSION

As the imagery was digitized, the database of the palm
orchard was generated and from the click of the button the
total number of the palm stands can be seen, the acreage of the
orchard is also generated. A further inquiry into two number
of bunches produced by each stand on the average would also
give the yield. With an average bunches at twelve and the
number of strand at three hundred and seventy one, we arrived
at an average yield per harvest of four thousand, four hundred
and fifty two (4452) bunches. This information can be utilized
as encouragement to boost economic diversification as many
other products usable in a variety of ways are accruable from
this.

Mathematically represented thus:

Area = Acreage =163,671.12m?

Total number of stand = 371

Average number of bunches = 12

Total yield per harvest 4452 at an average.
It can be harvested of 6 times in a season
Total yield estimation = 4452x6 = 26,712

V. CONCLUSION AND RECOMMENDATIONS

The map of the crop produced can be used for obtaining
the C of O of the farm land which is turn can be used as a
collateral for accessing bank facility which could be engaged
in maintaining the existing farm or for further expansion with
the total acreage known as yield estimate, the farmer is
propelled to strive to achieve the estimated target hence
ensuring maximum productivity. All effects would be geared
towards protecting the farm against possible danger like bush
fire, pest infestation etc. as possible routes for such setback are
mapped.

It recommended that farmers be encouraged to engage in
crop mapping especially by the public extension workers as
the benefits are enormous
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