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Abstract

Indian agriculture is facing a huge, challenging task of producing 480 Mt by the year
2050 to meet out the food grain requirement of the population. However the
problems are plenty like biotic and abiotic stresses experienced by crops, soil degra-
dation, erratic rainfall, climate change scenarios, emergence of new pest and disea-
ses etc. Yield prediction is one of the most critical issues faced in the agricultural
sector, which will help the government to device suitable planning strategies to
improve the productivity and to create a good market price for the poor farmers. If
application of soft computing on geographical information to improve the life of
farmers, it will be useful to our nation. In this study we attempted the modern scien-
ce & technology tool of machine learning and developed a model as Supervised Lear-
ning Algorithm for Crop Yield Prediction (SLACYP) to predict crop yield rate. The
variables considered in this model are area under cultivation (per Hectares), Rain-
fall (mm), Consumption of fertilizers (MT) viz., Nitrogen(N), Phosphorous(P),
Potassium(K). The model was designed and developed the algorithm using R Progra-
mming to predict the popularly cultivated crops in the selected region of Tamil
Nadu, India for crops like Paddy, Maize, Turmeric, Groundnut, and Sugarcane. The
R2 value for all the crops are greater than 80% indicating the best fit model for the
crops. Among the crops, the multiple regression equation of paddy is found to be
highly significant with the R2 value of 0.95 and the lowest value was found to be
with the sugarcane with the R2 value of 0.81.

Keywords: Geographical Information, Machine learning, Crop yield, Prediction,
Regression, RainfallandFertilizers
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Resumen

La agricultura india se enfrenta a una enorme y desafiante tarea de producir 480 Mt
para el afio 2050 para cumplir con los requisitos de grano alimentario de la poblacion.
Sin embargo, los problemas son similares a los estreses bidticos y abidticos experi-
mentados por los cultivos, la degradacion del suelo, las precipitaciones irregulares, los
escenarios de cambio climético, la aparicién de nuevas plagas y enfermedades, etc. La
prediccién del rendimiento es uno de los problemas mas criticos del sector agricola,
que ayudaré el gobierno debe disefiar estrategias de planificacién adecuadas para
mejorar la productividad y crear un buen precio de mercado para los agricultores
pobres. Si aplicamos soft computing a la informacién geografica para mejorar la vida
de los agricultores, sera util para nuestra nacién. En este estudio, intentamos la
herramienta moderna de ciencia y tecnologia de aprendizaje automatico y desarrolla-
mos un modelo como Algoritmo de Aprendizaje Supervisado para la Prediccion del
Rendimiento de Cultivos (SLACYP) para predecir la tasa de rendimiento de los
cultivos. Las variables consideradas en este modelo son area bajo cultivo (por Hecta-
reas), Precipitaciéon (mm), Consumo de fertilizantes (MT), Nitrégeno (N), Fésforo (P),
Potasio (K). E1 modelo se disefné y desarrollf el algoritmo utilizando la Programacion
R para predecir los cultivos popularmente cultivados en la regién seleccionada de
Tamil Nadu, India, para cultivos como arroz, maiz, circuma, cacahuete y cafna de
azucar. El valor de R2 para todos los cultivos es mayor que 80%, lo que indica el mejor
modelo para los cultivos. Entre los cultivos, la ecuacion de regresién multiple del
arroz con ciscara es altamente significativa con el valor R2 de 0.95 y el valor més bajo
se encontrd con la cana de azucar con el valor R2 de 0.81.

Palabras clave: Informacién geografica, Aprendizaje automético, Rendimiento de
los cultivos, Prediccién, Regresiéon, RainfallandFertilizers

Abstrato

A agricultura indiana esta enfrentando uma enorme e desafiadora tarefa de produzir
480 Mt até o ano de 2050 para atender as necessidades de alimentos da populag¢do. No
entanto, os problemas sdo muito parecidos com as tensdes bidticas e abidticas experi-
mentadas pelas plantagdes, degradacdo do solo, chuvas irregulares, cendrios de
mudanca climdtica, surgimento de novas pragas e doencas etc. A previsdo de rendi-
mento é uma das questdes mais criticas enfrentadas no setor agricola. o governo para
projetar estratégias de planejamento adequadas para melhorar a produtividade e
criar um bom pre¢o de mercado para os agricultores pobres. Se a aplicacdo de soft
computing em informagoes geograficas para melhorar a vida dos agricultores, serd
atil para a nossa nagdo. Neste estudo, tentamos a moderna ferramenta de ciéncia e
tecnologia de aprendizado de maquina e desenvolvemos um modelo como o Algoritmo
de Aprendizado Supervisionado para Previsdo de Produgdo de Cultivos (SLACYP)
para prever a taxa de produtividade das culturas. As variaveis consideradas neste
modelo séo a area cultivada (por Hectares), Precipitagdo (mm), Consumo de fertilizan-
tes (MT), Nitrogénio (N), Fésforo (P), Potassio (K). O modelo foi projetado e desenvol-
vido o algoritmo usando programacio de R para prever as culturas cultivadas popu-
larmente na regido selecionada de Tamil Nadu, na fndia, para culturas como arroz,
milho, circuma, amendoim e cana de agucar. O valor de R2 para todas as culturas é
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superior a 80%, indicando o modelo de melhor ajuste para as culturas. Entre as cultu-
ras, a equacdo de regressdo multipla de arroz é considerada altamente significativa

com o valor de R2 de 0,95 e o valor mais baixo foi encontrado com a cana-de-agicar
com o valor de R2 de 0,81.

Palavras-chave: Informacao Geografica, Aprendizagem de maquina, Rendimento de

culturas, Previsdo, Regressdo, Chuvas e Fertilizantes

Introduction

Agricultural systems science has been
evolving over a century or more with
contributions from a wide range of
inter disciplinary subjects. In recent
decades, huge number of inter discipli-
nary scientists, engineers, statisti-
cians, and economists with training in
systems modeling, analytical appro-
aches, and information technology (IT)
tools are using Agricultural Systems
science mainly the demand for this
system based approach is increasing.
India as an agricultural country and
more than 80% of its population is
dependent on agricultural income for
their livelihood. It also contributes a
significant figure to the Gross Domes-
tic Product (GDP). Currently the
farmers are shifting from the tradition
of agriculture and diverting from it,
since they are facing heavy losses, due
to erratic and untimely / poor rain fall
and fluctuating market price. Indian
agriculture is facing a huge, challen-
ging task of producing 480 Mt by the
year 2050 to meet out the food grain
requirement of the population. Howe-
ver the problems are plenty like biotic
and abiotic stresses experienced by
crops, soil degradation, erratic
rainfall, climate change scenarios,
emergence of new pest and diseases etc
(Surendran et al., 2016).

At this juncture, the introduction and
adoption of modern technology is inevi-
table to meet the challenges. One such
technology 1is adoption of Decision
support Systems or tools (DSS/ DST)

Introduccién

La ciencia de sistemas agricolas ha
estado evolucionando durante més de un
siglo con contribuciones de una amplia
gama de temas interdisciplinarios. En
las ultimas décadas, un gran ntimero de
cientificos interdisciplinarios, ingenie-
ros, estadisticos y economistas con
capacitacion en modelado de sistemas,
enfoques analiticos y herramientas de
tecnologia de la informacién (TI) estan
utilizando la ciencia de Sistemas Agrico-
las, principalmente la demanda de este
enfoque basado en sistemas estd aumen-
tando.

La India como pais agricola y mas del
80% de su poblacién depende de los
ingresos agricolas para su sustento.
También contribuye con una cifra signi-
ficativa al Producto Interno Bruto (PIB).
En la actualidad, los agricultores estan
abandonando la tradicién de la agricul-
tura y desvidndose de ella, ya que se
enfrentan a grandes pérdidas, debido a
una caida de la lluvia erratica e intem-
pestiva / deficiente y al precio fluctuante
del mercado. La agricultura india se
enfrenta a una enorme y desafiante
tarea de producir 480 Mt para el afio
2050 para cumplir con los requisitos de
grano alimentario de la poblacién. Sin
embargo, los problemas son similares a
los estreses bidticos y abidticos experi-
mentados por los cultivos, la degrada-
ci6on del suelo, las precipitaciones errati-
cas, los escenarios de cambio climatico,
la aparicién de nuevas plagas y enferme-
dades, etc. (Surendran et al., 2016).

En esta coyuntura, la introduccién y
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for improving the crop productivity by
overcoming the stresses. DSS/ DST are
intended to help different stakeholders to
make more efficient / meaningful
decisions through comprehensible
decision stages and indicating the likeli-
hood of various outcomes resulting from
different strategies (Dicks et al., 2014).
These can be dynamic software tools,
whose recommendations vary according
to the user's inputs, and they may suggest
an optimal decision path. For farmers,
and their advisers, software tools can
facilitate effective farm management by
recording data efficiently, analyzing it,
and generating a series of evidence based
recommendations (Rossi et al., 2014).
Data Science is the practice of identifying
the problem, working with existing
datasets to provide solution that in turn
business value (Drew Conway, 2010).
Another new approach is Machine
learning (ML), which may be also used in
agriculture field for taking effective
decisions, planning purposes and also for
improving the crop productivity. Machine
Learning is part of data science. Machine
learning is about designing algorithms
and developing automated systems that
constantly train the datasets (Vincent
Granville, 2014). ML is an interdiscipli-
nary approach to data analysis that
portrays the inspiration, from statistics,
theory of probability and decision
making, visualization, and optimization.
Successful application of ML in various
domains ranging from speech processing
(Google voice) computer vision (face
recognition), and natural language
processing (IBM Watson), consumer
predictive analytics to bioinformatics
(drug design) etc are evident. ML appro-
aches are classically helpful in situations
where huge amount of datasets are
available, in the case of agriculture it may
be relating inputs from geographical
information (fertilizers, pesticides,
weather parameters) to output quantities
of interest ( crop yield).
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para mejorar la productividad del
cultivo al superar las tensiones. DSS /
DST estan destinados a ayudar a
diferentes partes interesadas a tomar
decisiones maés eficaces / significativas
a través de etapas de decisién compren-
sibles e indicando la probabilidad de
varios resultados como resultado de
diferentes estrategias (Dicks et al.,
2014). Estas pueden ser herramientas
dindmicas de software, cuyas recomen-
daciones varian segun las entradas del
usuario, y pueden sugerir una ruta de
decisién 6ptima. Para los agricultores y
sus asesores, las herramientas de
software pueden facilitar la gestién
efectiva de las granjas registrando los
datos de manera eficiente, analizando-
los y generando una serie de recomen-
daciones basadas en la evidencia (Rossi
et al., 2014). La ciencia de datos es la
practica de identificar el problema,
trabajando con conjuntos de datos
existentes para proporcionar una
solucién que a su vez sea de valor para
el negocio (Drew Conway, 2010). Otro
enfoque nuevo es el aprendizaje
automatico (Machine Learning, ML),
que también se puede usar en el campo
de la agricultura para tomar decisiones
efectivas, planificar y también para
mejorar la productividad de los
cultivos. Machine Learning es parte de
la ciencia de datos. El aprendizaje
automatico se trata de disenar algorit-
mos y desarrollar sistemas automatiza-
dos que entrenan constantemente los
conjuntos de datos (Vincent Granville,
2014). ML es un enfoque interdiscipli-
nario para el andlisis de datos que
retrata la inspiracién, a partir de
estadisticas, teoria de la probabilidad y
toma de decisiones, visualizacién y
optimizacién. La aplicacién exitosa de
ML en varios dominios que van desde el
procesamiento de voz (voz de Google)
vision por computadora
(reconocimiento facial) y procesamiento
de lenguaje natural (IBM Watson),
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One of the major advantages of using ML
approaches for agricultural and other inter
disciplinary scientists are the opportunity
to search large datasets to discover
patterns and govern discovery by simulta-
neously looking at a combination of factors
instead of analyzing each feature indivi-
dually. Recently ML has become more user
friendly because of the robust, and flexible
software tools (R packages and Matlab
toolboxes).

Yield prediction is one of the most critical
issues faced in the agricultural sector
(Sellam and Poovammal, 2016), which will
help the government to device suitable
planning strategies to improve the produc-
tivity and to create a good market price.
Currently there are several methods are
available for crop yield forecasting. The
traditional method of yield forecasting is
the evaluation of crop status by experts,
subject matter specialists and agriculture
department officials. Observations and
measurements are made throughout the
crop growing season and also crop cutting
experiments will be carried out to predict
the productivity. Apart from that crop
yield is also predicted by using remote
sensing and crop simulation models. The
objective of the yield forecast is to give a
precise, scientific sound and independent
forecasts of crops’ yield as early as possible
during the crops’ growing season by consi-
dering the effect of the weather and clima-
te. Enhancing the accuracy and reliability
of forecasting such crop yield variables has
always been an important research topic
for researchers. To date, there has been no
single universal approach that provides
the most appropriate yield prediction
model, which forecasting results under all
circumstances. This may be due to the fact
that this natural processes of plant growth
evolved through time, while modeling
approaches (which are based on finite-
length datasets) are synthetic by construc-
tion and are controlled by parametric
forms that differ from one modeling appro

analitica predictiva del consumidor
hasta bioinformatica (disefio de farma-
cos), etc. Los enfoques ML son clésica-
mente utiles en situaciones donde hay
gran cantidad de conjuntos de datos
disponibles; en el caso de la agricultu-
ra, puede estar relacionando los
aportes de la informacién geografica
(fertilizantes, pesticidas, parametros
climaticos) con las cantidades de
interés de salida (rendimiento del
cultivo).

Una de las principales ventajas de
utilizar enfoques ML para cientificos
agricolas y otros cientificos interdisci-
plinarios es la oportunidad de buscar
grandes conjuntos de datos para descu-
brir patrones y controlar el descubri-
miento al observar simultdneamente
una combinacién de factores en lugar
de analizar cada caracteristica indivi-
dualmente. Recientemente, ML se ha
vuelto mas facil de usar debido a las
herramientas de software robustas y
flexibles (paquetes R y cajas de herra-
mientas Matlab).

La prediccién del rendimiento es uno de
los problemas mas criticos que enfrenta
el sector agricola (Sellam y Poovammal,
2016), que ayudara al gobierno a
diseiar estrategias de planificacién
adecuadas para mejorar la productivi-
dad y crear un buen precio de mercado.
Actualmente hay varios métodos dispo-
nibles para la prediccién del rendimien-
to de los cultivos. El método tradicional
de prondstico de rendimiento es la
evaluacion del estado del cultivo por
expertos, especialistas en la materia y
funcionarios del departamento de
agricultura. Las observaciones y medi-
ciones se realizan a lo largo de la
temporada de cultivo y también se
llevaran a cabo experimentos de corte
para predecir la productividad. Ademés
de ese rendimiento de cultivo también
se predice mediante el uso de sensores
remotos y modelos de simulacién de
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ach to the next. However, despite their
apparent value the uptake of DSS/ DST
by stake holders ( farmers, Agriculture
Department, Policy makers and
planners in India, has been limited.

There has been relatively little investi-
gation into decision support tool use, but
studies elsewhere (e.g. Australia,
Belgium, Italy) have developed a
number of important characteristics
that determine use (Rossi et al., 2014;
Kerselaers et al., 2015). ML Research
and data science has also been under-
taken in different disciplines, especially
medicine / health, industries etc to a
larger extent, however the takers in
agricultural science is only a few (Shibl
et al., 2013; Venkatesh et al., 2012). Yet
despite sustained interest from inter-
disciplinary researchers, uptake from
agricultural specialists is still low, may
be this is because of lack of coordination
between agricultural scientists and
other inter disciplinary subject experts.
By considering these points, the present
study was carried out to predict the
yield of selected crops grown in Tamil
Nadu, India using these techniques.

Materials and Methods

The figure 1 shows the machine learning
supervision process (Taiwo Oladipupo
Ayodele, 2010). Supervised machine
learning is used for analyzing the past data
and predicting new data (Karandeep Kaur,
2016; Kumar et al, 2016). We collected
Area under -cultivation (per Hectares),
Rainfall (mm), Consumption of fertilizers
MT), Nitrogen(N), Phosphorous(P),
Potassium(K) for a specific region of Erode
District in Tamil Nadu State from Govt of
Tamil Nadu website (www.tn.gov.in),
Directorate of Economics and statistics
(eands.dacnet.nic.in) Tamil Nadu Agricul-
tural University Agritech Portal
(agritech.tnau.ac.in). We have considered
for Paddy,

cultivos. El objetivo del prondstico de
rendimiento es proporcionar un prondsti-
co preciso, cientifico y prondsticos
independientes del rendimiento de los
cultivos lo mas temprano posible durante
la temporada de crecimiento de los
cultivos, teniendo en cuenta el efecto del
clima y el clima. Mejorar la precisiéon y
fiabilidad de las predicciones de tales
variables de rendimiento de los cultivos
siempre ha sido un tema de investigacion
importante para los investigadores. Hasta
la fecha, no ha habido un dnico enfoque
universal que proporcione el modelo de
prediccién de rendimiento mas apropiado,
que pronostica los resultados en todas las
circunstancias. Ha habido relativamente
poca investigacién sobre el uso de herra-
mientas de apoyo a la decisién, pero
estudios en otros lugares (por ejemplo,
Australia, Bélgica, Italia) han desarrolla-
do una serie de caracteristicas importan-
tes que determinan el uso (Rossi et al.,
2014; Kerselaers et al., 2015). ML Investi-
gacion y ciencia de datos también se ha
llevado a cabo en diferentes disciplinas,
especialmente medicina / salud, indus-
trias, etc. en mayor medida, sin embargo,
los tomadores en ciencias agricolas son
solo unos pocos (Shibl et al., 2013; Venka-
tesh et al., 2012) . Sin embargo, a pesar
del interés sostenido de los investigadores
interdisciplinarios, la aceptaciéon de los
especialistas en agricultura sigue siendo
baja, puede deberse a la falta de coordina-
cién entre los cientificos agricolas y otros
expertos interdisciplinarios. Al considerar
estos puntos, el presente estudio se llevé a
cabo para predecir el rendimiento de los
cultivos seleccionados cultivados en Tamil
Nadu, India, utilizando estas técnicas.

Maize, Turmeric, Groundnut, and Sugar-
cane crops for predicting yield based on
the five parameters (Snehal el al, 2014;
Suraparaju V, 2014).
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Design Methodology

The collected data in the real world can
be in numerous types and formats (Taiwo
Oladipupo Ayodele, 2010). It could be
structured or unstructured, readable and
small or big. We have designed the
Supervised Learning Algorithm for Crop
Yield Prediction (SLACYP) to predict
crop yield rate.

This was done by analyzing the relations-
hip between the factors considered and
yield of the crop in our case rainfall,
quantity of N, P and K fertilizers applied
using regression equations. Regression
analysis helps one to understand how the
typical value of the dependent variable
changes when any one of the independent
variables 1s varied, while the other
independent variables are held fixed.
Multiple regression is the best for this
model as it considers more than one
independent variable and regression
analysis estimates the quantity of the
yield. The regression model is fitted to
the dataset. The model is fitted by using
the Im () or “linear model” function.
According to the relation observed the
type of regression has been chosen. Later,
the model designed were subjected to test
by the training set.

The predict() function is used to test the
model with the testing dataset. The
accuracy of the model is evaluated with
the R2 value. R-squared is a statistical
measure of how close the data are to the
fitted regression line. It is also known as
the coefficient of determination, or the
coefficient of multiple determinations for
multiple regression. R-squared is always
between 0 and 100%. 0% indicates that
the model explains none of the variability
of the response data around its
mean.100% indicates that the model
explains all the variability of the respon-
se data around its mean. In general, the
higher the R-squared, the better the
model fits the data.
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For easy understanding the stepwise
approach has been explained below

The steps are as follows:

Stepl: Convert Dataset into CSV (Comma
separated Variables) format.

Step 2: Read the dataset and store in a
variable.

Step3: Recognize the relation between the
factors and the crop yield.

Step 4: Based on relation, decide regres-
sion type.

Step 5: Do regression analysis to estimate
the quantity of the yield.

Step 6: Fit the regression model with
dataset using the Im () function.

The general mathematical equation for
multiple regression is
y=a+blxl +b2x2 +...bnxn ----- (1)
Where y is the response variable.
a, b1, b2...bn are the coefficients.
x1, x2, ...xn are the predictor varia-
bles

The entire analysis was done with the
help of R studio R/ Programming (Karthik
Ramasubramanian and Abhishek Singh,
2016).

Results and Discussion

The model designed for paddy is given in

Fig 2.

1) In the figure 2, taking only the
last row, we can infer that the
Nitrogen(N), Phosphorous(P) and

Potassium(K) have a very low relations-
hip whereas the Rainfall value seems to
be in constant and Area produce a sharp
decline in values.

2) Based on that we took, N, P and
K as N*P*K for having both addicting and
interactive effects on the yield factors.

3) As Dboth, Rainfall and Area
factors are seems to be positive, we have
taken as Rainfall+Area.

Based on this, the regression relation for
paddy is given in eqn. 2

Yield ~ Rainfall +Area / (N *P*K ) ----
()
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The model design for maize is given in Fig
3.

1) From the figure 3, we can infer
that the all the factors have strong
relationship.

2) Therefore, the factors are taken
as Rainfall + Area + N + P+ K as all the
factors contribute independently to the
yield.

The regression relation for maize is as
follows

Yield ~ Rainfall + Area+ N+ P+ K -------
3

The model design for turmeric is given in
Fig 4

1) From the figure 4, we conclude
that  Rainfall, Phosphorous(P) and
Potassium(K) and Area graph are positive
and increasing. The N value is decreasing
and going in negative.

2) The N value is taken in a quadra-
tic term as I(N*2) as the graph produce a
curve structure.

3) The I(x) is known as a ‘as is’
function which produce a vector of squares
for fitting quadratic terms.

4) The Area value is also taken as a
quadratic term as [(Area”2).

The regression relation is as follows:

Yield ~ Rainfall + Area + N +P + K+
I(Area”2) + I(N"2) ------- (4)

The model design for sugarcane is given in
Fig. 5

1) From the figure, We are taking
the addictive effect of all the factors and
quadratic terms for the factor Rainfall,
Area and K.

2) From the figure 5 taking the last
row, the factors Rainfall, Area and K have
a slow rise. The P and N are declining.

3) Therefore the quadratic terms are
taken for Rainfall, Area and K.

The regression relation is as follows:
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Yield ~ Rainfall + Area + N +P + K+
I(Rainfall*2) + I(Area”2) + I(K*2)

The model design for groundnut is given
in Fig 6.

1) From the figure 6 taking the last
row, the Rainfall is looking positive. The
factors Area, P and K produce a V-shaped
structure.

2) As Area, P and K value produce
a curved shape, the interactive function
of Area : P + Area : K is taken.

3) As both Rainfall and N are quite
similar in values, the interactive term of
both the factors are taken.

4) The Rainfall factor is taken in
quadratic form as it has a positive corre-
lation with the yield.

The regression relation is as follows:

Yield ~ Rainfall + Area + N +P +
K+I(Rainfall*2)+ Rainfall: N +Area : P +
Area : K

Based on the developed model of, Super-
vised Learning Algorithm for Crop Yield
Prediction (SLACYP) crop yield rate was
predicted and presented in Table 1 and
fig 7 to 11. A common way of accessing
the designed model is by the value of R-
squared or the coefficient of determina-
tion. A designed model fits the data well
if the differences between the observed
values and the model's predicted values
are small and unbiased. R-squared value
is a statistical measure of how close the
data are to the corresponding regression
line. The value of R-squared is the
percentage of the response variable varia-
tion that is given by a linear model.
R-squared lies between 0 and 100 percen-
tage. If R — squared is 0%, then the model
explains none of the variability of the
response data around its mean. If R —
squared is 100%, then the model explains
all the variability of the response data
around its mean. In general, if the
R-squared value is close to 100%, the
model fits best with the data (Jeong et al,
2016).
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For all the crops the R2 value was above
0.80 which indicated the model is fitting
well to the observed values. (Fig.12. and
Table 2) Among the crops, the multiple
regression equation of paddy is found to be
highly significant with the R2 value of 0.95
and the lowest value was found to be with
the sugarcane with the R2 value of 0.81.
Although the developed model is not a crop
physiology simulation model such as
CERES -DSSAT, APSIM, EPIC etc the
proposed Supervised Learning Algorithm
for Crop Yield Prediction (SLACYP) using
R Programming may be used for simula-
tion or prediction of crop yield. This model
is convenient for data acquisition, compila-
tion, regionally applicable, parametrically
simple, and effective for multi-scale factor
integration. Besides, later on we can
upgrade the same in future by integrating
various other factors such as pest and
diseases, socio economic factors, for impro-
ving the prediction accuracy.

Conclusion

The present study was carried out to
predict the yield of selected crops grown in
Tamil Nadu, India using Supervised Lear-
ning Algorithm for Crop Yield Prediction
(SLACYP) in R language. With this model,
the crop yield for the major crops i.e.
paddy, maize, turmeric, sugarcane and
groundnut which are grown in Erode
district is predicted. The multiple regres-
sion equations showed that there is slight
difference in values of rainfall, area under
cultivation and the consumption of fertili-
zers, and these factors produced a signifi-
cant effect on the yield of the crop. The R2
value for all the crops are greater than 80%
which gives a very good prediction model.
This study paved the way for further exten-
sion by adding many other crops like
pulses, non- food crops and other food
crops. Similarly it can be tried in any of the
semi arid climatic condition area, i.e all the
other districts of Tamil Nadu can be consi-
dered. As discussed, the model may be
further elaborated by including the other
factors such as temperature, solar radia
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tion, soil moisture and depth, pest and
disease infestation, minimum support
price of the crop, and disasters. This will
help to improve the prediction and also
by considering the other factors we can
determine whether the yield predicted is
profitable or not. Besides, this model can
be extended to create a smart agricultu-
re for suggesting recommendations on
nutrient, irrigation, which can be useful
to farmers for improving the crop
productivity.
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