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Abstract

Expert systems are especially important to organizations that
rely on people who possess specialized knowledge of some
problem domain, especially if this knowledge and experience
cannot be easily transferred. Artificial intelligence methods
and techniques have been applied to a broad range of
problems and disciplines, some of which are esoteric and

others which are extremely practical

In this Rose crop Rule Based System the System takes the
Symptoms as Input and produces the Exact Disease with all

the facts and Rules that matches with in the Knowledge base.

Keywords: Artificial Intelligence, Expert System, Rule

based System, Disease, rules.

1. Introduction

The need of expert systems for technical information
transfer in agriculture can be identified by recognizing
the problems in using the traditional system for technical
information transfer, and by proving that expert systems
can help to overcome the problems addressed, and are
feasible to be developed. Knowledge-based expert
system technology has been applied to a variety of
agricultural problems. In this paper we present an
inference engine which operates by the method of

forward chaining.

2. Expert System:

An expert system is an intelligent computer program
that uses knowledge and interface procedures to solve

out complex problems that requires significant human

expertise for their solution. Expert system is a computer
that emulates the decision-making capacity of human
experts.

In the Rose crop Rule Based System the System takes the
Symptoms as Input and produce the Exact Disease with all
the facts and Rules that matches with in the Knowledge base.

This Rule Based System Consists of Knowledge Base,

Inference Engine, User Interface, Expert and the User.

I FEREMCE EMGIME

Dormai-specific 3 :
nowledye base Feazoniny | Cortrol

USER PN USER INTERFACE

Architecture of Expert System

o A problem-domain specific knowledge base: It
stores the encoded knowledge to support one
problem domain. In a rule-based expert system,
the knowledge base includes the if-then rules.
Where if the conditions are true then the actions

are executed..
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o An interface engine: It implements the reasoning
mechanism and controls the interview process.
When rules are examined by the inference
engine, actions are executed if the information
supplied by the user satisfies the conditions in
the rules. Two methods of inference often are

used, forward and backward chaining.

e Forward chaining is a top-down method
which takes facts as they become available and
attempts to draw conclusions (from satisfied
conditions in rules) which lead to actions
being executed.

e Backward chaining is the reverse. It is a
bottom-up procedure which starts with goals
(or actions) and queries the user about
information which may satisfy the conditions
contained in the rules. It is a verification
process rather than an exploration process.

o The user interface: It requests information from
the user and outputs intermediate and final results.

In some expert systems input is acquired from

additional sources such as data bases and sensors.

3. System Overview

This rule based system is developed based on the
information collected from the various experts from
agricultural side. The knowledge representation
language is a high-level language which allows a
user to construct a knowledge base. It is based upon
production rules of the form:

if <conditions> then <action list>

Conditions are expressions involving attribute and
the logical connective and. Attributes are of course
like programming language variables and have
types which must be numerical or string. (A string

type variable can possess a value from a set of
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strings, for example: {true, false} or {red, yellow,
green}).

An action list consists of one or more of the actions

In our project we have developed 150 rules for the
rose crop expert system based on the information

gathered from the experts.

For example

RULE: 1

RULE:2

If

[Infected to] = "Leaves and stems" and
[Occurs when weather is] = “cool" and
[Occurs when temperature is] <25 and
[Defoliated the plant] = "completely” and

[Causes infections when environment change] =

yes
Then
[DISEASE] = "BLACK SPOT"

If

[Infected to] = "Leaves" and

[Leaves infected by color] = "brown" and
[Occurs when weather is] = "cool" and
[Occurs when temperature is] <25 and
[Defoliated the plant] = "partially” and

[Causes infections when environment change] =

yes
Then
[DISEASE] = "BOTRYTIS BLIGHT"

3.1. The Inference Engine:

In order to execute a rule-based expert system we use the

method of forward chaining to fire (or execute) actions

whenever they appear on the action list of a rule whose

conditions are true. This involves assigning values to

attributes, evaluating conditions, and checking to see if all of

the conditions in a rule are satisfied.
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3.2. Forward chaining:

In a forward chaining system:

1) Facts are held in a working memory.

2) Condition-action rules represent actions to

take when specified facts occur in working

memory.

3) Typically the actions involve adding or

deleting facts from working memory.

facts
Working Inference
Memory »| Engine
i facts 1
facts rules
\User ) Rule Base
Algorithm:
o Repeat

o Collect the rules whose conditions match
facts in WM( Working Memory)

o If more than one rule matches

o Use conflict resolution strategy to
eliminate all but one

o Do actions indicated by the rules

o (add facts to WM or delete facts from
WM)

o Until problem is solved or no condition match

Some points about this algorithm.

First, some confli

in order to decide

ct resolution strategy needs to be employed

which rules are fired first.

Our method is to fire the rule which the system designer

defined first. Also, we wish to cut down on computational

time. To do this

we must not do anything which does not

absolutely need to be done. This means that conditions are

only evaluated at the time they might change and that rules

are checked (to see if all of their conditions are satisfied) only

when they might

be ready to be fired, not before. We shall do
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this as attributes are assigned values and shall only consider

rules and conditions affected by the new attribute assignment.

Let us develop an inference engine for a rule-based system

whose basic components are:

Attributes

Conditions

Rules

Actions

1 X1, X2, ..., Xn
:CL,C2,...,Cn
‘R1,R2,..,Rn
tAlL, A2, .., An

Forward chaining process for our knowledge base:

1. Here the knowledge base contains five rules.

FORARD CHAINING PROCESS
KHOWLEDGE BASE RULES LUSER INTERFACE

1

i Infected to = "leaves” and

Leaves infected fy the color = “yellow' and

Qceurs when weatier is = "hat* and

Occurs when Eemperaure is >28 and

Defoilated the plant = "Partially and

Causes infecfians when environment changes = "no"

Then The Disease is = "CYUNDROCLADIUM CUTTING ROOT"

i Infected 1o = "Both Leaves and Stems' and
Leaves infected by the color = "orown® and
Occurs when weather is = "codl” and

Occurs when temperalure is <25

Then The Disease s = "BLACK SPOT"

i Infected o = "leaves" and

Leaves infected by the color = "trown® and

Occurs when wealher is = "cool” and

Qccurs when Emperaure is <25 and

Defoilated the plant = "Partially" and

Causes infections when environment changes = "yes"
Then The Disease is = "BOTRYTIS BLGHT"

it Infected to = *Stems" and

Leaves infected by the color = "rown’ and
Deflatett the plant = "completely*
Then The Disease 15 = "CROWN GALL'

i Infected to = "Both Leaves and Stems” and

Occurs when weather is = "cool' and

Qcurs when Emperaure is <25 and

Defoiated the plant = "completely” and

Causes infecfions when environment changes = "yes"
Then The Disease s = "BLACK SPOT"

GOAL
FACTS

START: Use the Next...action button to see each
step in the forward chaining process

Nextinference engine acion || Restart

2. Forward chaining collects all attribute values first: shown
here through the USER INTERFACE
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Infected to:
A: both leaves and stems
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3. After input,
FACTS, and
INTERFACE

Q2:

FORVVARD CHAINING PROCESS:

KNOWLEDGE BASE RULES USER INTERFACE
1 It infected to = "leaves" and Q:infected to

Leaves infected by the colar = "yellow" and

Occurs when weather is = *hot" and

Occurs when temperature is =28 and

Defoilated the plant = "Partially" and

Causes infections when environment changes = "no"

2 If Infected to = "Both Leaves and Stems" and
Leaves infected by the color = "hrown" and
Occurs when weather is = "cool” and
Occurs when temperature is <25
Then The Disease is = "BLACK SPOT"

&l If Infected to = "leaves" and
Leaves infected by the color = "orown” and
Occurs when weather is = "cool" and
Occurs when temperature 15 <25 and
Defoilated the plant = "Partially" and
Causes infections when environment changes = "yes*
Then The Disease is = "BOTRYTIS BLIGHT"

4 If Infected to = "Stems" and
Leaves infected by the color = "hrown" and
Defoilated the plant = 'completely”
Then The Disease is = "CROWN GALL"

d IfInfected to = "Both Leaves and Stems" and
Qceurs when weather is = "cool” and
Occurs when temperature 15 <25 and
Defoilated the plant = "completely” and
Causes infections when environment changes =
Then The Disease 15 = "BLACK 5POT"

[

Then The Disease is = "CYLINDROCLADIUM CUTTING ROOT'|

Aiboth leaves and
stens

Forward chaining collects all sttribute values
first: shown here through the USER INTERFACE

Hextinference engine action || Restart

the
the

Occurs when the weather

"infected to" attribute value is stored in
next question is displayed in USER

is:

4. You know that it Occurs when weather is

answer

A: cool
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, SO you can

FORWARD CHAINING PROCESS

1

If Infected to = "leaves" and

Leaves infected by the color = "yellow" and

Oceurs when weather is = "hot' and

OCeurs when temperature is >26 and

Defoilated the plant = "Partially" and

Causes infections when environment changes = 'no"
Then The Disease is =

If Infected to = "Both Leaves and Stems" and
Leaves infected by the color = "orown" and
Qecurs when weather is = "cool” and

Qccurs when temperature is <25

Then The Disease is = "BLACK 5POT"

If Infected to = "leaves" and

Leaves infected by the color = "orown" and

Qecurs when weather is = "cool” and

Qccurs when temperature is <23 and

Defoilated the plant = "Partially" and

Causes infections when environment changes = *yes"
Then The Disease is = "BOTRYTIS BLIGHT"

If Infected to = "Stems" and

Leaves infected by the color = "arown" and
Defoilated the plant = "completely"

Then The Disease is = "CROWN GALL"

If Infected to = "Both Leaves and Stems" and

Qccurs when weather is = "cool” and

Qccurs when temperature is <23 and

Defoilated the plant = "completely” and

Causes infections when environment changes = “yes"
Then The Disease is = "BLACK 3POT"

"CYLINDROCLADIUM CUTTING ROOT!|

0: Occurs when
temperature 13t
A:425

infected toshoth
Leaves and stems
weather=cool

Tou Jnow that it Oceurs when weather is
can mswer

, 30 you

Hextinference engine action || Restart

5. The weather is cool now enter the temperature is < 25

FORWARD CHAINING PROCESS
KHOWLEDGE BASE RULES UISER INTERFACE

1

if Infected to = "leaves" and

Leaves infected by the color = "yelow* and
Occurs when weather is = "hot" and

Occurs when temperature is >28 and

Defoilsted the plant = "Partially” and

Causes infections when environment changes = "n
Then The Disease 15 = "CYLINDROCLADIUM CUTTING RODT"

o

f Infected ta = “Bath Leaves and Stems” and
Leaves infected by the color = "brown® and
Oceurs when weather is = "cool" and

Occurs when temperature is <25

Then The Disease BLACK 5POT"

it Infected to = "leaves” and

Leaves infected by the color = "brown® and

Qccurs when weather is = "cool” and

Occurs when temperature is <25 and

Defoilated the plant = "Partially" and

Causes infechions when environment changes = "ye:
Then The Disease is = "'BOTRYTIS BUGHT"

if Infected to = "Stems" and
Leaves infected by the calor = "brown® and
Defoilated the plant = “completely”

Then The Disease 'CROWN

ALY

if Infected to = "Both Leaves and Stems® and
Qccurs when weather is = "cool” and

Occurs when temperature is <25 and
Defoilated the plant = "completely’ and

Causes infechions when environment changes =
Then The Disease BLACK 5POT"

yes"

0Q:0ccurs when weather

GOAL

FACTS
infected to=both
legves and stems

Afrer input, the "infected to” attribute velue is
stored, and the naxt guestion is displeyed

Nestinference engine action || Rester
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[KHOWLEDGE BASE RULES USER INTERFACE

If Infected to = "leaves® and

Leaves infected by the color = *yellow* and

Occurs when weather is = "hof* and

Occurs when temperature is »28 and

Defoilated the plant = "Partially* and

Causes infections when environment changes = "no”

Then The Disease is = "CYLINDROCLADIUN CUTTING ROQT

It infected to = "Both Leaves and Stems" and
Leaves infected ty the color = "orown” and
Occurs when weather is = "cool’ and

Occurs when temperature is <25

Then The Disease is = "BLACK SPOT"

If Infected to = "leaves* and

Leaves infected by the color = "brown” and

Oceurs when weather is = "cool* and

Occurs when temperature is <23 and

Defoilated the plant = "Partially* and

Causes infections when environment changes = "yes"
Then The Disease is = "BOTRYTIS BUGHT"

If Infected to = "Sfems" and

Leaves infected by the color = "brown” and
Defoilated the plant = "completely”

Then The Disease is = "CROWN GALL"

If Infected to = "Bath Leaves and Stems* and

Octurs when weather is = "cool® ant

Occurs when temperature is <23 and

Defoilated the plant = *completely” and

Causes infections when environment changes = "yes*
Then The Disease is = "BLACK SPOT"

U:Defoilaned the
plant?
:completely

DAL

recommendsd schion

infected to=both
leaves and stens
weathers:
temperatur:

50 Vrite the tempersture of the weather:

| Mestinfersnce engine achion | A
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8. Now the next question is displayed in the USER
INTERFACE is

Q: Causes infections when the environment changes

6. Now the next question is displayed in the USER
INTERFACE is
Q Defoliated the plant

FORWIRD CHAINMG PROCESS

YLEDGE BASE RULES USERNERFACE
P = e 1T Finfected to = Yleaves’ and Q:Couses infecticns
YHOWLEDGE BASE RULES USERTERFACE " Leaves nfected by the coior = "yellow® ang A —

U fInfected to = "leaves' ar 0:Defoilated the Occurs when weather is = *hot* and changes
— Leaves infected by the color = "yelow® and plent? Orcurs when temperature is >28 and hino
ol Aicompletely Defuilated the piait = *Partialy® and

Causes infeclions wien environmernt changes ="no*
Then The Disease is = “CYLNDROCLADIUM CUTTING RODT'|

virOnmEnt changes = ‘o

Then The Disezse is = *CYLINCROCLADIUM CUTTHG ROOT 1| infected to = ‘Both Leaves and Stems* and
" Leaves infected by the color = "brown® and
T imected b = *Both Leaves and SEMS 0 Occurs when weather is = coal® and
1\ eaves infected by the . EUrS WhEN EMPETature s <25
iafj :mmi[;:e;;‘[;;m o :].T ae Then The Disease is = "BLACK SPOT" '
Occurs when t2my reis <29 — "
+e Diseas < SPOTY 3 I Infected to = 'leaves® and inected to=both
Then Tre Disezse s = ELACK SPOT — Leaves infected by the coior = "orown” and i:;::’::ﬂijm
T rimected o = leaves' and fugectad tosbarh gmmﬂ“ﬁ‘“‘f mglgm eaperature=<zs
—Leaves inecteg by the color = "rowr” and Leaves and steas 1oUrS WD IETETELLIE S <29 Ao Defoileted scompletely
f - ooy e weather=cool Defoilated the piant = *Partialy" and N
s @l teaperamrescas CaU3ES INfBChons WhEn ENvronment changes = "yes'

Then The Disease is = 'BOTRYTIS BLIGHT*

vironment changes = “yes"

" It Jv——
="BOTRYTIS BUGHT* IFInfegted to = *Stems™ and

“ Leaves infected by the color = "brown® and
J— Defoilated the piant = *completety”
4 [Finfected to = "Stems* and Trien Thie Disgzse Is = 'TROWN GALL"
" Leaes infectzd by the col
Defoilated the plar
Then The Disezse is

[ Finfected to = 'Bath Le

aves and Stems” and

" Oucurs when weaher is = 'coal and
. Oceurs when temperature is <25 and
d I Infected o = "Bath Leaves and Stems" and Defoilated the piant = *completely” and
— Docurs when weather i = "coal® and Calises INfections When Environment thanges = "yes'
ralure I and Then The Disease is = 'BLACK SPOT"

8N Emdranment changes = Yyes*

SLACKSPOT* wether it kills the plant totally or partislly

Then The Disezse is

50 9rite the vemperature of the veether: Nesinference engine svion || Restert

Kextinference engire asion || R

9. The facts have all been requested, so each rule is fired.

7. Enter completely or partially as answer for the question Rule 1 does NOT fire based on the facts
FORYWARD CHAINING
FORWARD CHAMNG PROCESS
T rietos="eas am =
" Leaves nfected by the coor = "yellow and ihen enviroment o reminowmead T
ikl oo Lo ity e or = el

Qccurs when weather is = "hot" and

[lerm\alanrlrf pant = *Partially" and (Occurs when temperature is 28 and
Causses infecions when emvronment thanges = 'no* Defoiiated e plant = "Paraly and

Tren The Disease s = 'CYLANCROCLADILN CUTTNG ROOT Cauges rfecHons when enviTDTENEEhanges = -
Tren The Disezse 5 = ‘CYLNDROCLADIOM CUTTIG ROOTY

2 inferte to = *Bolh Leaves and Stems" and
" Leaves infected by the color = "orown” and 27 I Infectzd to = "Both Leaves and Stems® and
Occurs when weather is = "cool” and T Leaves infected by the color = "orown" and
Occurs when temperature is fﬂf ~ Qccurs when wezther is = "cool” and
hien The Disease is = "BLACK SPOT" (Qrcurs when temperature is <25

Then The Disease is = "BLACK SPOT"

3 infecteg to = ‘leaves” an infected webath :

GOAL

—Leavesinfected by the color = "orown® and IE’:‘: wd ‘1’2” 3 I nfected to = Yleaves” and infected tozhoth
B A——— veather=con .
Ouewrs when weeiher s = oo’ &nd reaperamirs=czs Leases fected by e color = "Drown” and Loeres o ot
At is <05 25 e uhe s < teoglt -
Core e o e e
2 pla= s whe :
Causes nfectons when emvronment changes = 'yes" Defoiated the plant = *Partiahy* and E]:Ezz‘?si {!:"‘“e“-l
fien The Disease is = "BOTRYTIS BUGHT" Causes infections when enviranment changes = *yes* )

Then The Disease is = "BOTRYTIS BUGHT"
¢ inferted o= "Stems znd
 Leaves infected by the color = "orown* and 4 finfectsd to = "Stems* ang
Defoilated the piant = *completely® ~Leaves infected by the color = "prown* and
Then The Disease is = "CROWH GALL" Defoilzted the piant = "compietety*
Then The Disease is = "CROWN GALL"

5[ Infected to = "Bom Leaves and SEMs" and

 Dccurs when weather is = "cool” and 5 [finfected to = "Both Leaves and Stems* and
Occurs when temperature is <23 and  Oceurs when weather is = "cool” and
Defoilated the plant = *completely® and (Occurs when temperature is <25 and
Calzses INFRCHons When emvarnment thanges = "yes Defollated the plant = “tompietely’ and
Then The Disease is = "BLACK SPOT" Causes Ins when ervironment changes = “yes*

Then The Disease is = "BLACK SPOT"

shether it kills the plaw tovally or parially

The fects have el been reqested, so each mile is
tried, Fule | does WOT fire based on the £

Newirfrence engine acion || Aestar

Netinfesence engina acion | Rastat
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10. Rule 2 does NOT fire based on the facts

FORMAAD CHAINING PROCESS
1o ffinfected b = "leaves” and
Leaves nfected by the coior = “yellow® and
Occurs when weelheris = "not” and
Octurs when temperature i 28 and
Defuilated the plant = "Partially* and

Causes infecfions when environment chenpes = "ng"
‘Then The Disease is = "CYUNDROCLADUM CUTTING ROOT

1 [Finfected to ="Hoth Leaves and Stems” and

GOAL

Decars when emeraz s <5
Then The Disesse is = "BLACK SPOT
S
3= ffinfected to = "leaves” and
Leaves infected by the “rown’ and

Oceurs when weelfier i
Occurs when temperau
Defnilated the plant = "Parially® and

Causes infacfions when enviranmert chanpas = “yes”
Then The Disease is = "BOTRYTIS BLIGHT

4 Ifinfected to = "Stems" and
Leaves Nfected oy e coior = "DrowT ang
Defuilated the plant = "compietely®
Then The Disease is = "CROWN GALL"

[ Infected to = *Both Leaves and SiEms” and
Oceurs when wealher is = "coof and
Occurs when temperalure is
Defiilated the plant = ‘completel” and

(Calises CHoNs When ErONMEnt changss = “yes”
Then The Disesse is = "BLACK SPOT

Mestineenee engre acion || Festat

Rule 3does NOT fire based on the facts
Rule 4 does NOT fire based on the facts
Rule 5 fires, concluding that the disease is
BLACKSPOT.

This is how the forward chaining mechanism can be done in

rule based expert system.

3.1. Rose Crop Rule Based Expert System
1. Initially the user has to choose a disease of rose
plant
2. Next user has to choose which part of the plant it is

infected to.

i.e. it may be to leaves, stems or it may be to both
According to attribute entered by the user it will connect
to next rule. Likewise the user enters each one according
to the information so that he will get the final result
disease. It also explain that result how could it achieved
through the rules in the knowledge base.

Example

International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 1 1ssue5, duly - 2012

1. Infected to
Enter leaves
Then it will show the next fact
2. Leaves infeted by the color
Enter brown
Next
3. Occurs when the weather is
Enter Cool
Next
4. Occurs when temperature
Enter 25
next
5. Causes infections when environment changes
Enter no
Based on the above facts the knowledge base will display the
the disease is
botrytis blight

once the disease display by clicking Explain button it will
give which rule will be fired and how it will be fired and also

the minimum confidence factor.

4.Screen shots:

Rose Expert System

Intectedto:

o leaues
Stems
Both Leaves and Stems
Fdont knosrfwould rathes not ansuer

wery

Submd you esponse | Why skl | Restat

www.ijert.org 6
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Rose Expert System

Leaves infected by the color:

Rose Expert System

Causes intections when envrironment changes:

Rose Expert System

1don't know/would rathes not answes

Very uncestan (50%)  Very certain (100%)

Submd your tesponse | Wiy ask? | Restart

yes
 brown 5
rellow 1dont know/would tathes ot answer
white
1000 Y kv WUl 1aiher ot answer Very uncertain (50%) & Very cestain (100%)
8 v )
Very uncestain (50%) exy cestain (1085%) D e
Submit your response | Why ask? | Restart
FINAL RESLLTS:

(Vi 1 01 The Disease is (& BOTRYTIS BUGHT (100 0% confdnce)

Explain |4l candiusians. v | estan

Rose Expert System

Very uncertain (595¢) & Yery certain (100%)

Submit pous sesporse | wyame | Restan

www.ijert.org

Minimum confidence factor for accepting a value as a fact 30.0% =

Determined The Disease is is BOTRYTIS BLIGHT with 100.0% confidence
from
Rule below fired at GF=100.0% and assigned the value BOTRYTIS BLIGHT
with 100.0% confidence; =
RULE: 20
If Infected ta is leaves and
Leaves infected by the calor is brown and
Oceurs when weather is is cool and
Causes infections when environment changes is no [
Then The Disease is is BOTRYTIS BLIGHT
Determined Infected to is leaves with 100.0% confidence from:
leaves was input with 100.0% confidence
Determined Leaves infected by the color is brown with 100.0% confidence ||
from: =

[ cxptoim | |an concusions e




International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 1 1ssue5, duly - 2012

Expert systems represent an important set of applications
of Artificial Intelligence to problems of commercial as
well as scientific importance. Rule-based systems
currently the most advanced in their system-building
environments and explanation capabilities, and have

5. Conclusion: 7. Fahad Shahbaz Khan , Saad Razzaq, Kashif Irfan,

Fahad Magbool, Ahmad Farid, Inam Illahi, Taugeer
ul amin: Dr. Wheat: A Web-based Expert System
for Diagnosis of Diseases and Pests in Pakistani
Wheat, Proceedings of the World Congress on
Engineering 2008, Vol I, July 2 - 4, 2008, London,

been used to build many demonstration programs. Most UK.

of the programs work on analysis tasks such as medical
8. Rafea, A, El-Azhari,S. Ibrahim, 1., Edres, S. ,

Mahmoud, M. (1995): “Experience with the
development and deployment of expert systems in

diagnosis,  electronic  troubleshooting, or data
interpretation. The capability of current systems is
difficult to define. It is clear, however, that they are
specialists in very narrow areas and have very limited agriculture”. Proceedings of IAAI-95.

(but not totally missing) abilities to acquire new .
9. Michael B. Thomasl, Jonathan H. Crane2, James J.

Ferguson3, Howard W. Beck4, and Joseph W.
The rose crop rule based expert system main emphasis Nolings:  “Two  Computer-based  Diagnostic

is to have a well designed interface for giving diseases in Systems for Diseases, Insect Pests, and
Physiological Disorders of Citrus and Selected

knowledge or explain their reasoning.

the area of horticulture (Rose) field by providing
facilities like dynamic interaction between expert system Tropical Fruit Crops”.

and the user without the need of expert at all times.
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