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clothing needs of man are met through production of cotton from plants or wool from animals,
while the shelter needs are met by agriculture through the growth and management of forest for
timbers and other wood products used in building construction.

The importance of agriculture to the economy cannot be exhausted. It serves as source of
employment, source of income and major source of raw materials for industries. Smith. (2009)
capture this view by observing that agriculture is not only basic to human existence but also and
important determinant in the nature of complexity of the global socio-economic change from the

~ original simple and hunter gather systems to developed and industrialized societies.

As important as agriculture is to the lives of the individual and the society at large, its
operations and activities cannot be done in isolation from other fields of human endeavours. The
study and practice of agriculture cannot be successful without applying the knowledge and
principles of other fields of learning like arts, humanities and sciences. Arts assist agriculture to
trace the history and arts of the medieval people in shaping the modern of agriculture. Humanities
provide the knowledge and principles of human interaction and social development that is used to
understand the problems of rural settlers and design programmes for agricultural communities.
While in the areas of sciences, the knowledge of subjects like physics, chemistry and biology is
an integral part of modern agricultural practice. The current status of modern agriculture could
only be achieved and sustained through the application of sciences to the field of agriculture.
Hence, the reason while agriculture itself is referred to as an applied science.

Another important subject in the field of sciences which impact greatly in the teaching,
learning and practice of agriculture is Mathematics. Ajayi and Imoko ( 2011) asserted that there is
no science without mathematics and without science there is no modern technology and without
the application of modern technology in agriculture the society has much to suffer. This is to
show the extent to which mathematics is important to agriculture. Mathematics has been regarded
as the mother or foundation of all sciences (Salman, 2017). Since agriculture too is an integral
part of science (Adah, Enemali, Adejoh, & Edoka, 2015), the importance of mathematics to its
teaching, learning and operations cannot be underestimated.

Mathematics according to Webster (2017) is a science of numbers and their operations,
interactions, combination, generalizations and abstractions and of space configurations and their
structure, measurements, transformation and generalization. Ekwueme (2013) also defined
mathematics as the study of the measurement, relationships and properties of quantities and sets
as well as the tool for analyzing and explaining concepts. Mathematics is further conceived as the
study of the relationships among numbers, shapes and quantities, either as abstract concepts or as
applied to other disciplines (Encarta English dictionary, 1999).Mathematics has also been
described as the science that deals with logic of shape, quantity and arrangements (Hom, 2013).
From these definitions, it can be deduced that mathematics deals with the manipulations of
numbers and shapes to show their interrelations, combinations, abstractions and generalizations.
Mathematics could either be pure mathematics as it is obtained in manipulations of numbers as
abstract concepts or as applied mathematics which involves the application of mathematics
principles to other disciplines such as physics, engineering (Salman, 2017).

The usefulness of mathematics is not limited to its manipulations as abstract mathematics
and applied mathematics alone, but its applications to other fields like arts, social, natural,
physical and biological sciences as well as vocational disciplines. This fact is portrayed in the

" words of Lidl, Hungford and Holcomb (2006) that mathematics is widely used in business,

finance and ..e biological, social and physical sciences form developing efficient production
schedules for a factory to mapping the human genome. The applicability or relevance of
mathematics permeates all areas of human activities. Salman (2017) noted that mathematics is
useful in tailoring, carpentry, bricklaying graphics, industry, -astronomy, surveying, buying and
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a known fact that agricultural science is an applied science and being a science related course it
cannot be well taught or learned without the knowledge of mathematics. Famoroti and Emeka
(2016) noted that solid foundation in mathematics is a necessity in developing the agricultural
system. The agricultural system according to the authors requires mathematics in every aspect of
its practical activities and teaching at all levels. Queensland Curriculum and Assessment
Authority (2013) also held this view by stating that in agricultural science, students develop their
knowledge of, understanding of, and skills in agriculture by working with mathematical concepts
that are relevant to the subject.

From the elementary agriculture, students are taught the calculations of size of farm plots
using the idea of area of shapes in mathematics. In the course of learning agriculture, students
engage in lots of calculations like seed rate, fertilizer rates, crop density, feed ration formulation,
and many more. All these requires adequate knowledge of basic mathematics. Also in the higher
institutions of learning, mathematics and statistics are some of the prerequisite courses that
students must pass before he or she can be awarded NCE, HND, or Degree certificate in

" agriculture. student in the faculty of agriculture takes mathematical courses like elementary

mathematics (Maths 111), Biomathematics (AG 101), Agricultural statistics and data Processing
(AG 301 ) (University of Nigeria, 2009). All these mathematical courses form a major content in
the learning of agriculture at the Degree level. Such course are also a major component of the
curriculum of agriculture at the NCE or HND levels. Arnold, Jones and Myers (2005) in defining
agricultural science, stated that it is an instruction in agriculture emphasizing the principles,
concepts and laws of science and their mathematical relationship supporting, describing and
explaining agriculture. Thus showing that agriculture cannot be taught or learned without
mathematics.

In the aspect of teacher training in the area of agriculture, mathematics also forms part of
the course with which the intending teacher of agriculture is trained. Apart from the mathematical
courses like the ones. stated earlier, the intending agricultural education teacher are also taken
through some mathematical courses which are useful in carrying out research and evaluation
activities in the course of their teaching. Example of such courses are Inference 1, Inference 2,
measurement and evaluation and statistical methods and research (University of Nigeria, 2009) all
of which are application of mathematics in agricultural teaching and research.

. Application of Mathematics in Agricultural Research and Development

Research and development in agriculture is the process of investigating into the new
ways, inputs and techniques that can lead to better agricultural productivity. Research and
development applies the principles of science to develop or improve on the technologies that are
being used in the field of agriculture. Research and development also tries to solve the problems
confronting the farmers and proffering new products and methods in agricultural production.
Research is a vital tool for any meaningful development in every sector of the society. The current
level of development being witnessed in the world today is a result of researches. Research and
development in agriculture deals with the utilization of all modern technologies developed based
on scientific principles such as crop improvement/breeding, crop production, crop protection,
economics etc., to maximize the yield and profit. For example, new crops and varieties are
developed by hybndlzatlon, transgemc crop varieties resistant to pests and diseases, hybrids in
each crop, high fertilizer responsive varieties, water management, herbicides to control weeds,
use of bio-control agents to combat pest and diseases (Kumkum, 2009).

Mathematics is a core part of science which is the bedrock of modern development.
Application of research and development in the area of agriculture has brought about the
scientific discoveries that are being witnessed in the agricultural fields today. Few of these
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livestock rearing. The status of each of these factors can only be ascertained with the use of
mathematics. For instance, the slope of the land can only be measured by applying the principles
of gradient in mathematics. Also, the fertility of the soil and bulk density are done in the
laboratory and the results calculated mathematically.

Site Mapping and Farmstead Setting: The principles of mathematics is applied in measuring the
farm size and setting the farmstead. The process of measurement either with tape or any other
instruments is domicile in the area of mathematics. Once the land is measured, the principles of
shapes and areas in mathematics is used to determine the size and allocation of plots for each
crop. Uwazuoke (2014) noted that through simple measurement, farmers can estimate the
numbers of hectares of land cultivated in a farming season.

AN

Land Preparation and Labour Requirement: Mathematical knowledge is also useful in land
clearing to calculate the numbers of workmen per hours or days that would be required to clear
and cultivate a specific parcel of land. That is, the cost per unit man hour labour. In a situation
where tractor is used employed, the work hour of tractor required as well as the amount of fuel
required to prepare the land can only be determined with the principles of mathematics.
Mathematical principles is also required to adjust the tractor discs and boards to the required
width and depth necessary for a particular crop for optimum performance.
Planting: The principles of mathematics is employed in agriculture to prescribe the planting space
for each crop as well as the seed rate of the crops to be planted on the farm. This is usually stated
as number of seeds per hole at a given spacing or seed rate per hectare. Mathematical methods is
also used to determine the crop density. that is, the plant population per hectare or number of crop
stands per hectare. For instance, the recommended planting requirement for maize is 2-3 plants
per hectare at intra- row spacing of 25cm and inter-row spacing of 75cm while the planting depth
is 5-7.5cm. This gives us a plant population of about 53000 plants per hectare. Also for cowpea,
recommended spacing between and within rows is 30cm by 30cm for the erect type while the
spacing for the crawling type is 30cm within rows and 90cm between rows at the seed depth of
3cm giving a seed rate of 34-56kg per hectare (Uguru, 1996). Determination of all the above rates
and plant density could only be possible through the application of mathematics to planting process.

Herbicides and Fertilizer Application: Mathematical knowledge and its applications is required
in determining the rate at which herbicides and fertilizers would be applied to a particular crop.
For instance, the recommended fertilizer rate for sorghum is 125kg or 2.5 bags of N:P:K per
hectare. It will require the knowledge of mathematics to convert or arrive at the exact amount to
be placed by each crop or the total amount needed for the whole farm if the farm is more or less
than one hectare. Moreover, in a situation where farmers have access to the materials or
ingredient of the fertilizer, a good knowledge of mathematics and its agricultural applications is
required by the farmers to compound the recommended fertilizer for his/ her crop. An example is
if a farmer is to apply 50kg Na/ha (Sodium per hectare). What quantity of Sulphate of Ammonia

does he require for 5 hectares?
Solution: Since ammonium sulphate contains 21% Sodium, this implies that 21kg

sodium is in 100kg of ammonium sulphate.
Therefore, 50kg of Na=100/21 x50/1 of ammonium sulphate
= 238.095 kg/ha of ammonium sulphate

now for § hectares = 238.095 x 5=1190.5kg (Uguru, 2009)
The above is a typical application of mathematics in fertilizer compounding in

agriculture. In the application of herbicides, insecticides and foliar fertilizer to crops. similar or
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and the quantity of water required for effective vaccination. The authors stated further that other
activities under animal husbandry where knowledge of mathematics is required include but not
limited to calculating the ratio of weight of egg lobe to the size of the fish so as to determine the
quantity of chemicals to be applied to the fish to produce fingerlings.

Apart from the discussed applications of mathematics to agriculture, it is noteworthy to
mention that agriculture is a multidisciplinary field which borrows from the field of €conomics
and accounting to determine and forecast prices of farm produce and keeping of various farm
records. According to Queensland Curriculum and Assessment Authority (2013), students
learning in agricultural contexts may benefit from developing and integrating a range of
mathematical abilities, including the calculation and manipulation of financial information like
price, cost, profit, market values, budgeting, cash-flow statements, financial reports, inventories
and revenue.

Agriculture also relies heavily on the field of engineering and physics to develop different
machines and equipments used in agricultural practices. All these highlighted fields have their
foundations in mathematics and all these are brought to bear on agriculture. Hence, saying that

 there can-be no agriculture without mathematics is not an overstatement.

Conclusion
The paper has focused on the relevance of mathematics to agricultural development and practices

in Nigeria. Efforts have been made to explain the definitions of agriculture as well as its value to
the individual and the nation at large. The relationship that exists between agriculture and
mathematics has also been briefly explained. Also, the concept and relevance of mathematics to
the society was discussed. Then effort were made to describe or explain the specific areas of
agriculture where mathematic is applied or useful. These were discussed under the Subheadings
of teaching and learning of agriculture; research and development in agriculture as well as
agricultural production in the aspects of plant and animals. A brief mention was also made of the
other branches of agriculture like agricultural economics and finance as well as agricultural
engineering both of which has their root in both mathematics and agriculture. thus showing that
agricultural development and practices is an impossibility without mathematics. -

Recommendations :
The following recomfiendations were made based on the vital applications that mathematics has

in agriculture.

" i. Some basic calculations in agricultural practices should be made part and parcel of mathematics

curriculum to open students understanding to the need for mathematics in agriculture.
ii. Teaching of mathematics to agricultural students should be made practical by relating it to

practical situations on the farm.
iii. Agricultural students should be made to see the relationship between agriculture and

mathematics from the onset of their training for them to appreciate its usefulness in their
profession.

iv. Teaching methods o be Used in the teaching of mathematics should be such that would dowse

students' fear of mathematics.

v. Teaching of rudimentary mathematics that are required by rural farmers should be incorporated

into the extension programmes for farmers.
vi. The mathematics curriculum for adult education learners should incorporate practical

problems that are related to those encountered by farmers in their farming activities since majority
of the adult learners are likely to be farmers. ‘
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