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ABSTRACT

There are different types of diseases occur in plants and fruits due to the changes of not only the
climate, weather, and seasons, but also the environmental factors like temperature, humidity, and rainfall
etc. Diseases can change the structure of plants, fruits and also crops. The influence of plants and fruits
disease affects our agriculture industry and agriculture sector. Diseases can interrupt our plant’s growth,
fruits growth, production growth, and also makes an effect on economic growth all over the world.
Farmers have a lot of experience in detecting problems and also they can identify the diseases in
various plants. They can easily take care or actions for environmental factorial diseases but sometimes
it’s not working. Technologies can support farmers to make their methods more reliable to improve
farmer’s crops and fruits quality for a good production. Therefore in this study, we analyse different
types of plum plant diseases and then use the linear regression model to know the condition of plum
fruit size using plum growth, plum length and plum width. In result and discussion, we identify the
environment factorial diseases in plum and also make a decision by verifying the plum fruits size after
diseases occurred in Plum Plants.
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1. Introduction

More than 50 to 60 percent of the people's
depends on farming in  most of the
agriculture-based country. Farmers have a different
types of diversity to select suitable Fruits, Crops,
and Vegetables. However, the plantation of these
ways for crops yield and quality produce is good
but nowadays many kinds of diseases are
presented around the world and a disease can be
changed easily the structure or the function of a
human, animal, and plant due to the fact of
climate, weather, seasons and significance of
environmental (temperature, humidity, rainfall, etc.)
changed. In a word, a disease is the disorder of
structure or function in a human, animal, and
plant.

There are various enormously diseases present
around the world. The termination of plants
disease affects our agriculture industry and also
agriculture sectors like plant growth, production
growth, and economic growth. Farmers have lots
of experience in detecting problems and identify
the diseases in various plants but sometimes it’s
not working. It’s high time, to improve farmer’s
method with technological support to make a
huge production for our society.

This study deals to, analysis of plant disease
and uses the linear regression model to analysis
plum fruits size (using plum growth, plum length
and plum width). Plant disease diagnosis is also
an art of science. Mostly, different type’s diseases
occurred in plum plants like bacterial diseases,
fungal diseases, miscellancous diseases, nematodes,
virus-like

parasitic, phytoplasma, virus and

diseases, etc. The common plum plant diseases
anthracnose, bacterial canker, bacterial spot, black
knot, brown rot, cherry leaf spot, crown gall,
cystospora canker, peach leaf curl, plum leaf spot,
plum pox, plum pockets, powdery mildew,
rthizopus rot, peach scab, prunus stem pitting, and
rusty spot. At first we identify, which types of
diseases occur in plum plant for environmental
factors and then using the linear regression model
to analysis plum data for plum fruits size (using
plum growth, plum length and plum width). In
section 2 mentions about related works and linear
regression model, in section 3 mention about
materials and methods, in section 4 about result
and discussion, and finally section 5 suggested

the conclusion of this paper.

2. Related Works

In statistics, linear regression is a linear approach
to modelling the relationship between a scalar
response and one or more explanatory variables
[1]. Gareth James and et al has been published
a book an introduction to statistical learning with
applications in R [2]. Sindhuja Sankaran and et al
had been published a review of advanced
techniques for detection plant diseases [3]. A. K.
Mabhlein and et al examined the development of
spectral indices for detecting and identifying plant
diseases [4]. J. E. Yuen and G. Hughes were
published the Bayesian analysis of plant disease
prediction [5]. Michael P. S. Brown and et al
examined the knowledge-based analysis of
microarray gene expression data by using support

vector machines [6]. Pamela K. Anderson and et
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al analysed the emerging infectious diseases of
plants: pathogen pollution, climate change and
agro technology drivers [7]. K. A. Garrett and et
al had been published the plant pathogens as
indicators of climate change [8]. K.A Garrett and
et al has published the climate change effects on
plant diseases: genomes to ecosystems [9]. S.
Chakraborty and A. C.
published Climate Change, plant diseases and

newton has been

food security: an overview [10]. Jayamala K. Patil
and Raj Kumar has published advances in image
processing for diction of plant diseases [11]. Vijai
Singh and A.K Misra has published detection of
plant leaf diseases using image segmentation, soft
computing techniques, and information processing
in agriculture [12]. Ilaria Perto and et al has
published identificator: A web-based tool for
visual plant disease identification, a proof of
concept with a case study on strawberry [13]. S
Chakraborty and et al analysed potential impact
on plant diseases for the reason of climate
changes [14]. K. A. Garrett and et al has been
investigated the plant  pathogens as  the
corresponding indicators of climate changes [15].
Fay Newbery and et al examined by modelling
impacts of climate change on arable crop
diseases: progress, challenges and applications
[16]. Marie Launay and et al has been published
the climatic indicators for crop infection risk:
Application to climate change impacts on five
major foliar fungal diseases in Northern France

[17].

2.1 Linear Regression

Linear regression is an approach for modelling
the relationship between a scalar dependent
variable y and one or more independent variable
denoted X. The case of one explanatory variable
is called simple linear regression. For more than
one explanatory variable, the process is called
multiple linear regression(This term should be
distinguished from multivariate linear regression,
where multiple correlated dependent variables are
predicted, rather than a single scalar variable).

In linear regression, data are modelled using
linear predictor functions, and unknown model
parameters are estimated from the data. Such
models are called linear models. Most commonly,
linear regression refers to a model in which the
conditional mean of y given the value of X is an
affine function of X. [1]

regression could refer to a model in which the

Less commonly, linear

median, or some other quintile of the conditional
distribution of y given X is expressed as a linear
function of X. Like all forms of regression
analysis, linear regression focuses on the
conditional probability distribution of y given X,
rather than on the joint probability distribution of
y and X, which is the domain of multivariate
analysis.

We assume a model

Y :ﬁ0+ﬁ1X + 5 (])

Here fo and pi are two unknown constants
that represent the intercept and slope, also known
as coefficients or parameters, and s is the error

term.
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3. Materials and Methods

In this study, we used the plum data in the
year 2015 to May 2016, which gained from
HaeRyong in Korea. In this plum data, there are
various types of categories data including with
date  like, Mean Minimum
Rainfall,
Growth,
Plum Width, Plum Length, Plum Size, and also
the diseases are X0, X1, X2, X3, X4, X5, X6,
and X7. The series of X0, X1, --X7 and the

corresponding name of the diseases are bacterial

Temperature,
Temperature, Maximum Temperature,

Wind speed, Humidity, Solar Power,

canker, anthracnose, powdery mildew, black leaf
spot, depression and diseases, peach seed,

sclerotinia sclerotiorum (drop), and plum scab.
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Figure 3. The diagram shows for Plum fruits length

First, we analyse how many types of diseases
occurred in plum plants on the base of the
environmental factor, and then we use Plum
growth, Plum width, and Plum length to check
the effect of diseases in plum fruits size by the
linear regression model. Form <figure 1> we can
know about plum growth, <figure 2> shows plum
width and <figure 3> shows plum length. Finally,
we make a decision is there any effect of plum

diseases on increasing plum fruits size or not.

4. Result and Discussion

In this section, we analysis data to identify
diseases to know about the types of diseases
occurred in plum plants for environmental
factors. Use the linear regression model to
analysis plum fruits size. After all, we
discussed about the effect of plum plants

diseases on plum fruits growth.

4.1 Diseases Analysis

Nowadays different types of diseases
occurred in plants so, here we find out which
types of environment factorial diseases have

occurred in the plum plant. After analysing
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data, we find out there are three types of

diseases occurred in  plum plants for
environmental factors and the three types of
diseases are X2 = Powdery Mildew, X6 =
sclerotinia sclerotiorum, X7 = Screening of
scab. Figure 4 shows for identifying the
various type’s diseases. In Figure 4, X- axis
for date and Y-axis shows for diseases, here
0 means no diseases occurred in plum plants
and 1 means diseases occurred in the plum
plant. In the figure, blue, red and green dot
shows the disecases with the occurring date.
Here blue dot shows for X6 diseases, red dot
shows for X2 diseases, and green dot X7

diseases.

1.001
0.75¢
0.501

0.25¢

Disease Point

0.001

Figure 4. The diagram shows for identifying the different types of
diseases.

4.2 Linear Regression Analysis

In this study, the main purpose of using the
linear regression model to check plum fruits
size increasing or not. The linear regression
model, analysis data to identify plum fruits
size increasing or not after occurring diseases
in plum plants by using Plum Growth, Plum
length, Plum Width stepwise variable selection

and also checked data is fitted or not.

4.2.1 Analysing Plum Growth

<Figure 5> shows, X-axis for the number
of plum fruits and Y-axis shows the level of
plum fruits growth. In curve blue line shows
for original data and read line for predicting
data. <Figure 5> shows that plums are
increasing or not. We divided growth in level
and the levels are 0 to 1 1st, 1to2 2nd, 2 to
3 3rd, 3 to 4 4th and 4 to 5 5th. Here 1st
level is 0 to 6 mm, 2nd level is 6 to 12
mm, 3rd level is 12 to 18 mm, 4th level is
18 to 24 mm and S5th level is 24 to 30mm.
The  purpose of levels are  easily
understandable and it also shows for level by
level plum growth. Using linear regression,
we see that plum fruits are continuously

increasing for a certain period.
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Figure 5. The diagram shows for plum growth curve by LM.

For checking the liner model goodness of
fit or not for plum fruits growth data by
using residuals, normal QQ plot, scale-location
and leverage plots. In the residual vs. fitted
plot, checking the red line is linear or
non-linear. If the fitted red line is non-linear
it means the model is good for this data. The
second one is normal am, QQ plot and the

data points are close to the dotted line or on
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the dotted line then the linear model is fitted
and good. The third one is scale location plot
or spread location plot, if the data points are
widely spread and the red line shows
horizontal then the model is good and fit.
Finally, the residuals vs leverage plot shows

for to find the outliers.
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Figure 6. The diagram shows for LM fitted for plum growth.

<Figure 6> shows residual vs. fitted plot,
normal QQ plot, scale location plot and
residuals vs leverage plot for plum growth. In
residual vs. fitted plot shows that read line is
non-linear, normal QQplot shows that data
points are close to the dotted line. Scale
location plot or spread location plot data
points are widely spread and the red line
shows for horizontal. The residuals vs
leverage plot show for to find the outliers.
Therefore, the overall checking the model is

the goodness of fit and the R’ value is 0.90.

4.2.2 Analysing Plum Length

<Figure 7> shows X-axis for the number of

plum fruits and Y-axis shows plum length.

The wvalue of plum length shows in

millimetre. In curve blue line shows for
original data and read line for predicting data.
Using linear regression, we can easily identify
that plum fruits are continuously increasing

for a certain period.
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Figure 7. The diagram shows for Plum lenth curve by LM.
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Figure 8. The diagram shows for LM fitted for plum length.

<Figure 8> shows residual vs. fitted plot,

QQplot, scale
residuals vs leverage plot for plum length. In

normal location plot and
residual vs. fitted plot shows that read line is
non-linear, normal QQplot shows that data
points are close to the dotted line. Scale
location plot or spread location plot data
points are widely spread and the red line
shows for horizontal. The residuals vs
leverage plot show for to find the outliers.

Therefore, the overall checking the model is
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the goodness of fit and the R value is 0.92.

4.2.3 Analysing Plum Width

<Figure 9> shows X-axis for the number of
plum fruits and Y-axis shows plum width.
The values of plum width show in millimetre.
In curve blue line shows for original data
and read line for predicting data. Using linear
regression, we can easily identify that plum
fruits are continuously increasing for a certain

period.
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Figure 9. The diagram shows for Plum width curve by LM
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<Figure 10> shows residual vs. fitted plot,

normal

QQ plot,

scale

location plot and

residuals vs leverage plot for plum width. In

residual vs. fitted plot shows that read line is

non-linear, normal QQ plot shows that data

points are close to the dotted line.

Scale

location plot or spread location plot data
points are widely spread and the red line
shows for horizontal. The residuals vs
leverage plot show for to find the outliers.
Therefore, the overall checking the model is

the goodness of fit and the R® value is 0.94.
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Figure 11. Diagram shows for new data plum Width curve by
LM
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<Figure 11> diagram shows for new data
plum width curve by implemented the linear
model. <Figure 12> diagram shows for LM
fitted for plum width in new data.  The
purpose of new data (2018) is testing the
linear model for suited same result or not. In
new data, we get same type of results and
results the linear

so, based on these

regression model is best fitted in plum data.
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4.3 Discussion

All results and analyse provided us an
acuteness between environment factorial plant
diseases and fruits size. Those results about
the environment factorial diseases and also
about the status of plum growth, plum length
and plum width. From results, we identified
that three type’s diseases are accrued in plum
plants for environmental factor and then after
analysing plum growth, length and width we
see that plum size are also continuously
increasing for a certain period. we get a
good value for plum growth (0.90), length
(0.92), width (0.94) and new data width
(0.98). If the

model is good and fitted. So, the linear

value is close to 1 means the

regression model is also fitted for analysing
this plum data. After analysing all diseases,
and also plum growth, plum length, plum
width, we reached this incantation that
environmental factorial diseases did’t made a

huge effect on plum fruits size.

5. Conclusion

This paper shows different types of
environmental factorial disease in the plum
plant. Diseases can really make a great harm
to plants and crops. Farmers need to know
about the types of harmful diseases in plants,
and fruits. of, for high

production farmers need to know the diseases

crops, Because

types and also the effect of diseases. In this

study, we analysis and identified the number

of disease in plum plants and also checked
the plum growth, plum width, and plum
length. For high production, we have to know
that if the diseases occur in plum plants then
the level of plum growth, size of plum width
and size of plum length, are increasing
continuously or not. Sometimes, plum growth,
size of plum width and size of plum length
are not increased and for that reason need to
check the nutrition supply, and also necessary
to check the environmental factors. In
another, if the diseases occur in plum plants,
but it still increases the level of plum growth,
increases the size of plum width and
increases the size of plum length then easily
conclude these types of diseases won’t affect
in plum plants or fruits. After analysing the
results of environment factorial diseases and
also plum growth, plum length, and plum
width, we see that environmental factorial
disecases do not make a huge effect to
increase plum fruits size. In future, it will be
extending to strawberry diseases and find out
the reasons for the cause of strawberry

disease.
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