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ABSTRACT 

Tomato is now the most widely grown 

vegetable crop in World. It is grown 

throughout the world in farm gardens, small 

home-gardens, and by market gardeners for 

fresh consumption as well as for processing 

purposes.  This Tomato crop expert advisory 

system is aimed at a collaborative venture with 

eminent Agriculture Scientist and Experts in 

the area of Tomato Plantation with an 

excellent team of computer Engineers, 

programmers and designers. This Expert 

System contains two main parts one is Tomato 

Information System and the other is Tomato 

Crop Expert System where in Information 

system, the user can get all the static 

information about different species, Diseases, 

Symptoms, chemical controls, Preventions, 

Pests, Virus of Tomato fruits and plants. In 

Advisory System, the user is having an 

interaction with the expert system online; the 

user has to answer the questions asked by the 

Expert System. Depends on the response by the 

user the expert system decides the disease and 

displays its control measure of disease. This 

Tomato Crop Information Expert System deals 

with different varieties of Tomato Crop, 

Identification of various diseases generally 

occurs to tomato crop based on the symptoms. 

This Rule based Expert System validates the 

symptoms of the tomato crop using the 

techniques of ID3 Algorithm and some 

optimization algorithms. This is a Web based 

Expert System with java as the front end and 

SQL as the backend. 
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1. INTRODUCTION         

  Expert s ystems are co mputer a pplications, 

which emb ody so me non -algorithmic 

expertise fo r so lving c ertain ty pes o f 

problems. For example, expert systems are 

used in  dia gnostic app lications se rvicing 

both p eople and  machinery. Machine 

learning is a s et of  tools t hat al low u s t o 

“teach” computers how to perform tasks by 

providing examples of how they should be 

done. The tomato is o ne o f the most 

important "protective foods" b oth beca use 

of its sp ecial nutritive value  and  a lso 

because of its widespread production.  It is 

the w orld's largest v egetable crop a fter 

potato and sweet potato, but it tops the list 

of canned v egetables.  Tomatoes are u sed 

for soup, sa lad, p ickles, ketc hup, puree, 

sauces and i n m any other wa ys.  The 

inhabitants o f Central and S outh A merica 

have used t omatoes as foo d since 

prehistoric times.  It has ori ginated in 

Peruvian a nd Mex ican regions.  It was 

introduced in to Europe by t he Spanish 

explorers in t he ea rly s ixteenth ce ntury.  

European migrants later on introduced it to 

the U. S. A. an d Canada.  Th e Portuguese 

perhaps i ntroduced it  i nto Ind ia tho ugh 

there is no definite record of when and how 

it came to India.  Tomato is said to be the  

native o f tro pical A merica.  Th e word 

tomato, n ot used until 1 695, is  s aid to  b e 

derived from the A ztec 'Xit omate'  

'Sitotomate'.  From tro pical A merica it 

spread to other parts of the world in the 16th 

century an d it  b ecame popular in In dia 

within the last six decades. 
   

1.1 World Wide Tomato Area 

Production and Productivity 

Table 1 
 

Country Area in 

Ha  

Production 

in Mt  

Yield 

in 

g/Ha  

World  4,550,719 125,015,792  27471  

Brazil  58,385  3,303,530  56581  

China  1,305,053 31,644,040  242047 

Cuba  60,000  800,000  13333  

Egypt  195,000  7,600,000  38974  

India  540,000  7,600,000  14074  

Indonesia 50,020  587,790  11751  

Mexico  67,084  2,148,130  32021  

Russia  146,000  1,980,000  13561  

Spain  70,400  4,473,573  63545  

USA  172,810  12,766,000  73873  

 

1.2 Nutritive Value 

They have a n ou tstanding vi tamin 

contents lik e a scorbic acid or vit amin C, 

vitamin A, th iamine o r v itamin B1 and  

riboflavin or vitamin B 2, in that  order. The 

outstanding value of the tomato as a so urce 

of spec ial nutrients needed in th e die t is 

indicated by its nutritive value (per 100 g of 

edible portion).   
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                 Table –2 

  

1.3 Climate And Soils 

1.3.1 Climate 

  The to mato is a warm -season cro p. 

It is not only sensitive to frost but it does not 

thrive at low, non-freezing temperatures. 

High te mperatures, ac companied by low 

humidity and dry  winds, frequently damage 

floral parts and there is no fruit-set.  Tomato 

pollen gr ains ge rminate be st at 29 .40C, 

nearly as well at 21.10C, poorly at 100C and 

very po orly at 37.30C. Th e cro p d oes well 

under an averag e monthly tem perature o f 

210C to 230C bu t co mmercially it  may be 

grown at temperatures ranging from 180C to 

270C.  Temperature and light intensity affect 

the fruit-set, p igmentation and n utritive 

value of th e fruit. Bo th high a nd l ow 

temperatures interfere w ith the se tting of 

fruit.  Th e tomato withstands drought fairly 

well but fruits are subject to blossom end rot 

and to g rowth cracks if moisture supply 

follows d rought.  It cann ot be g rown 

successfully in regions of higher rainfall. 

1.3.2 Soils  

The tomato grows on practically all 

soils from light sandy to heavy clay.  Light 

soils are good for an early  crop, whil e clay 

loam and s ilt-loam so ils ar e we ll s uited for 

heavy yields. The best soil for tomato is rich 

loam, wit h a l ittle sa nd in  t he u pper la yer, 

and a good clay in the sub-soil. Good texture 

of the soi l i s of pr imary im portance.  

Tomatoes do b est in a soil that has a so il 

reaction f rom pH  6.0 to 7.0. If the soil  is 

acidic liming is advocated. 

 

2. PROPOSED SYSTEM  

The proposed system is To mato crop 

expert advisory system. It is aimed at a 

collaborative ven ture with em inent 

Agriculture Scientist and Experts in the 

area of Tomat o Plan tation with an 

excellent team o f c omputer Eng ineers, 

programmers a nd designers. T he 

program is divided into two aspects 

1) Information System 

Moisture  93.1 g  Vitamin A  320I.U 

Protein  1.9 g  Thiamin  0.07 mg  

Fat  0.1 g  Riboflavin  0.01mg  

Minerals  0.6 g  Nicotinic 

acid 

0.4 mg  

Fibber  0.7 g  Vitamin C  31 mg  

Carbohydrates  3.6 g Sodium  45.8 mg  

Calcium  20 mg  Potassium  114 mg  

Magnesium  15 mg  Copper  0.19 mg  

Oxalic acid  2 mg  Sulfur  24 mg  

Phosphorous  36 mg  Chlorine  38 mg  

Iron  1.8 mg  Calories  23mg 
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2) Advisory System 

 

 In In formation s ystem, the user 

can get a ll the st atic in formation about 

different sp ecies, D iseases, Sy mptoms, 

chemical c ontrols, Pre ventions, Pests, 

Virus of Tomato fruits and plants. 

In Ad visory S ystem, the u ser is 

having an in teraction with the exp ert 

system on line; the user h as t o answer th e 

questions a sked b y the Ex pert System. 

Depends on  the response b y the u ser th e 

expert sy stem decides the dise ase and 

displays its control measure of disease. 

This web app lication i s e xpected to hav e 

the following features:  

1) This web applic ation 

provides time-to-time up dates o f 

Tomato information to the users at 

their doorsteps regarding diseases, 

virus a nd i ts control m easure, 

which leads to good yields.  

2) This site  contains four 

major sections named Information 

Systems of Tomato cro p, To mato 

Advisory S ystem, o ther services 

related to  web app lication and an  

additional feature  is li nks to other 

agriculture systems 

3) The web directory service, 

articles   and the discussion forum 

service provided in  the  website 

will help the tomato fraternity in a 

greater wa y to  i nteract e ach o ther 

to pro duce b etter findings i n the  

area of tomato field. 

2.1 Functional Requirements for 

Tomato Expert System: 

 

2.1.1 Inputs – 

 The system needs the in formation about 

the symptoms from the user to produce the 

output. 

 

2.1.2 Outputs-  

 

       The outputs of the system will be:  

1) Information Diseases   

2) Small De scription a bout t he 

disease  

3) Chemical controls 

4) Preventions 

 

2.1.3 Store-  

 

The information collected through experts 

is stored as a data base (K nowledge Base) 

that serves as a re pository f or q uick 

processing and future retrieval. The system 

stores the information in html files. 

 

1) About Tomato system 

2) About Tomato Varieties 

3) Climate and Soil 

4) Nutrients 
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5) Common Symptoms 

6) Common Diseases 

7) Chemical Control 

8) Preventions 

 

The System Stores the information related 

to expert design in knowledge base in the 

following ways. 
 

2.1.4 Rules: A  set o f r ules, which 

constitute th e program, store d in a ru le 

memory of production memory and  on an 

inference en gine required to e xecute th e 

rules. 

 

2.1.5 Dataset: The m onitoring dat a is in 

the MySQL database. It can be used as any 

other d ata stored in a  d atabase. This 

greatly in creases the opportunity with  

which you can conduct post-analysis of the 

monitoring data.  

 
3. MACHINE LEARNING 
ARCHITECTURE OF TOMATO 
CROP ADVISORY EXPERT 
SYSTEM 

 
Fig 1. Tomato Crop Advisory System 
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Fig 2. Architecture of subsystem –I (ID3 

ALGORITHM) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Architecture of subsystem –II 

(RULE BASED SYSTEM) 
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3.1 ID3 Algorithm 

 

In de cision t ree learning, ID3 (Iterative 

Dichotomiser 3) is an a lgorithm u sed to 

generate a decision tree invented by  Ro ss 

Quinlan. 

The ID3 al gorithm can be summarized 

as follows: 

1. Take all unused attributes and count 

their entropy concerning test samples  

2. Choose at tribute for whi ch entropy 

is maximum  

3. Make node containing that attribute  

The algorithm is as follows: 

ID3 ( Examples, Ta rget_Attribute, 

Attributes) 

 Create a root node for the tree  

 If a ll exa mples are po sitive, Return  

the single-node tree Root, with label = 

+.  

 If a ll examples are negative, Return 

the single-node tree Root, with label = 

-.  

 If number of predicting attributes is 

empty, then Return the single node tree 

Root, with label = most common value 

of the target attribute in the examples.  

 Otherwise Begin  

o A = Th e Attribute that b est 

classifies examples.  

o Decision Tre e a ttribute for 

Root = A.  

o For each p ossible va lue, v i, 

of A,  

 Add a  new tree 

branch b elow Root, correspo nding to 

the test A = vi.  

 Let Exa mples(vi), 

be the subset of examples that have the 

value vi for A  

 If Exa mples(vi) is  

empty  

 Then b elow 

this n ew bra nch add  a  le af no de wit h 

label = most common target valu e i n 

the examples  

 Else below this new 

branch add th e subtree ID3 

(Examples(vi), Target_A ttribute, 

Attributes – {A})  

 End  

 Return Root  

This algorthim is used to generate rules.  

3.2 Symptoms 

S1= lesion found over the plant 

S2= lesi ons are  found on  st ems or 

leaves or roots 

S3= fungus on the soil surface or fruit 

S4= spots found on the fruit and leaves 

S5= any water-soaked areas 

S6= spots on  fru its w ith pale brown 

concentric rings 
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S7= an y irr egular spots o n leaves, 

withdark brown color 

S8= an y na rrow yellow h alo may 

surround the spots 

S9= The low er leaves may droop f irst 

before wilting occurs 

This format is sto red as a t ext file . 

the ID3  p rogram Executes this text file. It  

generates Ru les, which are u sed to d esign 

the Ruled Based system. 

4. RULE BASED SYSTEM 

(SYSTEM-1) 

4.1 Rule Based System (System –1)  

 

In the Rule Based System the System takes 

the S ymptoms as  I nput a nd produce t he 

Exact D isease w ith a ll the f acts and  Ru les 

that m atches with i n the Knowledge base. 

This Rule Based Sy stem Con sists of 

Knowledge Base, Inferen ce En gine, User 

Interface, Expert and the User. 

 

In the Rule  Base d S ystem the s ystems 

accepts t he S ymptoms f rom t he farmer or 

the user and  give the adv ice basi ng o n the  

exact match of facts an d ru les from the  

knowledge base. 

 

The ou tput of  the this sy stem produ ce the  

exact d isease b asing o n the s ymptoms 

produced b y the user which leads t o a  

disadvantage t hat if  any of the  symptom 

does n ot match with the knowledge it will 

not p roduce any  o utput f or the further 

proceedings. 

If the system 1 (Rule Based System) 

unable to produce the exact disease then 

the system 2 (Optimization Algorithm) 

explained below starts performing its 

work.  

 

4.2 Optimization Algorithm (System –

2) 

  

The Ba se id ea o f th is a lgorithm i s taken 

from the concept of c ontext-dependent au to 

associative memory m odel.  T he se ts of  

diseases and the symptoms are mapped onto 

a p air o f or thogonal vec tors.  A matrix 

memory stores the associations between the 

signs and symptoms and their corresponding 

diseases.  

4.2.1 Symptoms 

 

S1= lesion found over the plant 

S2= lesions are found on stems or leaves or 

roots 

S3= fungus on the soil surface or fruit 

S4= spots found on the fruit and leaves 

S5= any water-soaked areas 

S6= s pots on  f ruits wit h pale b rown 

concentric rings 

S7= any irregular spots on leaves, with dark 

brown color 

S8= any  n arrow yellow ha lo may surr ound 

the spots 
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4.2.2.Diseases: 

 

D1= Anthrocnose 

D2= Bacterial Spot 

D3=Buckeye Rot 

D4= EarlyBlight 

D5= PowderyMildew 

D6=Rhizopus Rot 
 

5. RESULTS & DISCUSSIONS  
 
5.1 Results for the Rule Based 
Algorithm 
 

Fig.4 Identify The Disease: 
 

 
 
 
 
 
 
 

5.2 Results for Optimization 
Algorithm 
 

Fig 5. Optimization Results 
 

 
 
 

Fig 6. Optimization Results 
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Fig 7. Optimization Results 

 
 

6. FUTURE WORK 

In this Tomato Expert  System  two 

algorithms are impletemented, which are 

1) ID3 Decision Tree Algorithm  

2) Optimization Algorithm 

 where t he ID3 Deci sion tree a lgorithm i s 
called for each subset of diseases. The future     
enhancement will  b e  in such a way  using 
training data f rom th e f armers collect f rom 
overall India,to check whether  the disease is 
correct or n ot f rom t he  a ll subset of 
diseases. 
 
7. CONCLUSION  
 

This is a web -enabled a pplication 

developed using java server pages (jsp) and 

MySql database is used as backend. So as to 

ensure t he quality of th e software, all 

software en gineering concepts, i ncluding 

test cases are i mplemented. Its m ain 

emphasis is t o have a well design ed 

interface for g iving H orticulture r elated 

advices and  sug gestions i n the are a of 

Tomato crop  fie ld by  providing fac ilities 

like dy namic interaction between expert 

system and the user without the n eed of 

expert (Tomato crop) at all times. By 

the thorough i nteraction wi th the us ers a nd 

beneficiaries the fun ctionality of the System 

can be extended further to many more areas 

in and around the world. 
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