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1- Introduction to Vicia Faba Expert System

Expert Systems (ES) are computer programs within a specific domain, involving a certain amount of AI to emulate human thinking in order to arrive at the same conclusions as a human expert would. The objective for building agricultural expert systems is to utilize the benefits of agriculture expert’s knowledge and to transfer the agricultural knowledge from researchers to the extension officers and growers. 

Web-Based ES has optimized the benefits of ES; it is a decentralized way to transfer knowledge and extends the capabilities of ES to a large number of geographically dispersed users at a relatively low cost. 

The Vicia Faba Expert system is a web-base ES that covers 6 countries (Egypt, Ethiopia, Sudan, Morocco, Tunisia, Syria) and contains six different modules:
1- Varietal Selection  

           2- Fertilization

3- Land Preparation and Planting    
  4- Irrigation

5- Diagnosis


             
  6- Treatment

To run Vicia Faba Expert System (VFES) on web, do the following steps:

· Write VFES URL http://fabaes.claes.sci.eg address in the explorer address bar.

·  Press "Go" button or "Enter button", as shown in Figure (1). 

· The VFES will display the Home Page of VFES.
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Introduction

Expert Systems (ES) are computer programs within a specific domain, involving a
certain amount of Al to emulate human thinking in order to arrive at the same
conclusions as a human expert wold.

The objective for building agricultural expert systems is to utiize the benefits of
agriculture expert's knowledge and to transfer the agricultural knowledge from
researchiers to the extension officers and growers,

‘Web-Based ES has optimized the benefits of ES; it maintains a decentralized way to
transfer kriowledge and extends the capabilities of ES to a large number of
geographically dispersed users at a relatively low cost

The Vicia Faba Expert system is a web-base ES that covers 6 countries (Egypt, Ethiopia,
Sudan, Morocco, Tunisia, Syria) and contains six different modules:

1- Varietal Selection 2- Fertilization
3- Land Preparation and Planting 4- Trrigation
5- Diagnosis 6- Treatment






2- Country Data

Each country form of Egypt, Ethiopia, Sudan, Morocco, Tunisia and Syria has specific characteristics that different from the others. Then before selecting any of the 6 modules, user must select the Country Data first, as shown in Figure (2). 
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Based on the user selection, different categories of the needed data will appear.  For example, if the user selects EGYPT then the needed data will be as shown as shown in figure (3-1)      
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But when a user chooses Sudan, different categories of the needed data will appear, as shown in figure (3-2). Also, the country regions, soil types and water sources will be changed. 
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Figure (3-2) the needed data for another Country Data.
3- Varietal Selection Module 

The user can select "Varietal Selection" by clicking on Varietal Selection Link as shown in figure (4-1).  

The main objective for this module is to aid the user to select the best varietal of Vicia Faba based on different constraints that are:- 

· Resistant To: contains a different choice from which user can select the inputs variables (Nothing, Orbanche, Foliar Diseases, Orbanche and Foliar Diseases).

· Growth Duration: Short-Season or Full-Season.

· Tillage Type: Convention, Minimum or Zero.

Based on the country data that shown in table 1 
	Country
	Egypt

	Region
	Delta

	Soil type
	Clay

	Salinity
	Normal

	Soil PH
	Neutral

	Water sources
	Canal

	Water Salinity
	Normal


Table 1 example of a Country data 
When user choose the Varietal data as shown in table 2 and Figure (4-1)
	Resistant To
	Nothing

	Growth Duration
	Short-Season

	Tillage Type
	Convention


Table 2 example of a Varietal data 
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After click "Ok" the system will suggest Giza2 as the best Variety that satisfied the entered data, the result shown in Figure (4-2).
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But when user apply a different example by choose values as shown in table 3 and Figure (5)
	Resistant To
	Foliar Diseases

	Growth Duration
	Full-Season

	Tillage Type
	Convention


Table 3 example of a Varietal data 
The system will suggest Giza3 and Sakha2 as the best Varieties that satisfied the entered data, the result shown in Figure (5).
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4- Fertilization Module

Fertilizer has played a pivotal role in increasing agricultural production. The increasing fertilizer demand, its cost and may be, at times its scarce availability throws up many problems pertaining to making available the right quality of the fertilizers to the farmers. Optimum fertilization management is the judicious application of fertilizers to meet the crop nutrient requirement without starving the crop or adding excessive nutrients. 

User can enter to the Fertilization module as the same as varietal selection module. First, user select the country data and then select fertilization module, select soil fertility, land type and presence of rhizobia then click on "OK" button. The first fertilization example shown in table 4-1, 4-2 and figure (6-1).

	 Country
	Ethiopia

	Region
	High-Altitude(2300 – 3000 masl)

	Soil type
	Clay

	Soil Salinity
	Normal

	PH
	Acidic

	Water sources
	Rain



	Soil Fertility
	poor
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After click "OK", the system will suggest a fertilization schedule as shown in figure (6-2).
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The second example of the fertilization module is shown in table (4-3, 4-4) and figure (6-3), and the fertilization Schedule shown in figure (6-4) 

	Country
	Egypt

	Region
	Delta

	Soil type
	Clay

	Salinity
	Normal

	Soil PH
	Neutral

	Water sources
	Canal

	Water Salinity
	normal



	   Soil Fertility
	Poor 

	   Land Type
	Old-land

	   Presence of Rhizobia
	Medium
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The third example of the fertilization module is shown in table (4-5) and figure (6-5). The Example result shows that no available fertilization data in Sudan.

	Country
	Sudan

	Region
	River-Nile-State

	Soil type
	Clay

	Water sources
	Canal
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5- Land Preparation and planting Module

After filling country data, user can select "Land Preparation and Planting" by clicking land preparation Link as shown in figure (7-1). When user click land preparation and planting the following page will be displayed, the page contains two sections:

· Input Section: from which user can select the inputs variables (Select Tillage System, Soil Infestation with Orbanche or Seed Size) that affect the selection of appropriate land preparation and planting, the system takes into consideration the inputs that the user has been selected in country data.
· Result Section: In which the result (Suggested land preparation and planting schedule) will be displayed.
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 In some countries there are alternatives tools and herbicides, the user has to select the available one as shown in figure (7-2).
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 Data of the first example of the land preparation and plantation are shown in tables (4-6, 4-7). 

	Country
	Egypt

	Region
	Nubaria

	Soil type
	Sandy

	Salinity
	Normal

	Soil PH
	Neutral

	Water sources
	Canal

	Water Salinity
	normal



	   Tillage System
	Convention-Tillage

	   Soil Infestation With Orbanche
	No

	   Seed Size
	Medium



After select this data and click next the result will show in figure (7-3) Land Preparation and Planting Schedule that contains: tool, method and time.
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The second example data shown in table (4-8, 4-9)
	Country
	Tunisia

	Region
	north

	Soil type
	clay

	Soil Salinity
	Normal

	Water sources
	Canal



	      Perennial Weeds
	Not-Exist

	Seed Size
	Large

	Type of Weed
	Dicotyledon-weed



After click next another needed data appears as shown in figure (7-4) that are:-
Available First Plow Tool, Available Second Plow Tool, Available Sowing Tool and Available Weed Control Herbicide. When complete  the needed data by the data that represent in Table(4-8).  
	  Available First Plow Tool
	Disc-plough

	Available Second Plow Tool
	Disc-plough

	Available Sowing Tool
	Scarification-Tin-cultivator

	Available Weed Control Herbicide
	Simazine
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When click "Ok" the result will display as shown in figure (7-5)
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6- Irrigation Module

Irrigation scheduling is a planning and decision-making activity which includes applying the right amount of water at the right time to maintain economic crop production. The criteria most suitable for scheduling vary from one situation to another. Sometimes, irrigation scheduling may be utilized to minimize irrigation costs, facilities other farm operations, leaching salty soils or accommodate schedule of water delivery to the farm.

Irrigation water is the most limiting and most precious resource of agriculture today. Managing irrigation precisely is one of our most urgent challenges. Too little water, even for a short time, can damage a crop, cut yield and quality, and hurt a farmer’s bottom line. Too much water is expensive, wasteful, and raises environmental concerns about nitrate and nutrient leaching into ground and surface water. The first example data of the irrigation module is shown in table (4-9, 4-10) and figure (8-1). 

	Country
	Egypt

	Region
	Nubaria

	Soil type
	Sandy

	Salinity
	Normal

	Soil PH
	Neutral

	Water sources
	Canal

	Water Salinity
	normal



	Plantation Data
	30/11/2004

	Irrigation Method
	Surface

	Rainfall
	Light
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Data of the second irrigation’s example is shown in table 4-11, the result of this example shown in figure (8-2). This result describes that no data available about irrigation in this country.    

	Country
	Ethiopia

	Region
	Mid-altitude

	Soil type
	clay

	Soil Salinity
	Normal

	PH
	Acidic

	Water sources
	Rain
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7- Diagnosis Module

Diagnosis is the problem of trying to find the causes of abnormal observations. The user can select diagnosis by clicking diagnosis link as shown in figures (8-3, 8-4). The following page will appear that contains Input data (growth stage of the plant, leaves color, leave appearance, …etc).

Select the diagnosis method (diagnose1, diagnose2). Diagnosis1 is single fault assumption while diagnosis2 is multiple fault assumption. Click on start diagnosis to display the suspected disorders, which depend on the input data.
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After clicking the start diagnosis button, the following page will appear as shown in figure (9) that represents the confirmation page.
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Then the user selects the additional observations on the plant as shown in Figures (10, 11) 
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The system confirm the affected disorders with a certainty factor as shown in figure (11-1)
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By clicking on disorder name, the system will display some information about the confirmed disorder as shown as in figure (11-2); the different cases of the disorder are shown in the report. The selected cases from the user appear with bold color but the not selected one appears with a light one. User can start to treatment by clicking on start treatment.

Now a complete example is displayed; the entered data as shown in          figure (12-1, 12-2). The growth stage is seedling, the leaves colors are yellow, and inference is diagnoses1. when click on the start diagnoses, the predicted disorders will appears. 

[image: image28.png]2 Vicia Faba Expert System Project - Microsoft Internet Explorer.

e B Mew Favoes Iods teb 3

] tpifaboss.coss.sc ol B s ?
Google - v search v | Q" § BDisbiocked | 4 Check - “X autolik - ] auorl [ options &

Vicia FaBa EXPERT SYSTEM PROJECT

pr— diagnose1

varietal Selection * Growth Stage

& Seeding € Vegetative
Fertilization

Land Preparation © Flowering © Podding
and Planting * Complaint :
p— Leaves Color
™ Black T Blue Green T Bluish Gray Cottony Patches
Diagnosis ™ Brown T Dark Brown Areas ™ Dark Green
Treatment T Dark Green Mosaic ™ eray T Light Brown Areas
™ purple ™ Red T small Areas of Whitish Fuzzy Growth
T spotted T White Powdery Growth W vellow
T ellow Mottling
Leaves Appearance :
T Black Excreta T Blighted T Buming Leaf Edge
T chlorosis ™ crinkle T cup shaped
™ curling T Dead Necrotic Areas T pefoliation
T istortion T Downward Folding ™ Dried
™ Dwarfing T Enations T Encessive Growth

™ Inner Eating ™ tmegular Eating ™ tmegular Holes

€] Done. @ memet






[image: image29.png]2 Vicia Faba Expert System Project - Microsoft Internet Explorer.

e B Mew Favoes Iods teb 3

Q- © - [x) (B O Poower Frrowe @3- 5 & - [J

@ wpitabsesdues seat VB s »

Google - > - @™ P Bisvoded | % chek - Aotk - (sl Bl options &
. Vicia FaBa EXPERT SYSTEM PROJECT
r— diagnose1
T Dok Green Moszic T Gy T LightBrown Areas A
Country Data I bupe I red T Smal Areas of whitish Fuzzy Growth
varietal Selection T spotted T White Powdery Growth ¥ Yellow
Fertilization I vellow vatting
Leaves Appearancs
Land Preparation
nd Plontng T black Excreta T slighted T uming Leaf Edge
T chiorosis T crnkle T cup shaped
Inigation
T cuiing T Dead Necrotc Areas T befoliation
Diagnosis T bistortion T Downuard elding I bried
et T Duarfing T Enations T Eucessive Growth
T TanerEating T tmegulor Eating T Tmegular Holes
I Leathery T vining T Nomowr
T Necroticspots T Riddies I Rolled
T Semiciratar T smallLeaves T upight rowth
T Vein clearing ™ Vein Yellowing T Web Leaves
T witting of All T viting of Some
* Inferance
@ Diagnose 1 € Diagnose 2
Start Diagnosis q
dd Camment -

&] pone . @ ]






[image: image30.png]icrosoft Internet Explorer

e B Mew Favoes Iods teb 3

Q- © [ QO Poower Fprowae @3- 5 B -J B
‘ddress [{@] http:ffabaes, laes.sd.cal#

Google >

VB s

Search + | Q" § S i5todked | % check - 7 Auolik + ()il [ options &

Vicia FaBa EXPERT SYSTEM PROJECT

pr— diagnose1

Varistal Selection Bean Leaf Roll Vius Black Bean Aphid (Aphis fabac)
Cow Pea Aphid (Aphis craccivra) Cyst Nematode (Heterodera geottingiana)
Faba Bean Necrotic Yellow Vins Lesion Nematode (Pragplenchus thormei)
Magnesium Deficiency Orobanche

Pea Enation Mosaic Virus Reniform Nematode (Rolenchudis reniformis)
Root Aphid (Smynthurodes betae west) Root Knot Nematode (Meloidagyme)

Fertilization

Land Preparation
and Planting

Irrigation

Diagnasis Salt Injury Sclerotinia Stem Rot (Scleratinia sclerotiorum)
Spider Mites Stunt Nematode (Zylenchorhynchus )
Vascular Wilt (Fusarium oxpsporum) Water Logging

Weevi (Sitona Hidips fob) White Fly (Bemisia tabac genn)

Confirm Disorder

Treatment





When click confirm disorder a new needed data appears, as shown in figure (12-4). When we take appearance of plant as a confirmed appearance, four disorders will appear with a different certainty that based on the input data for the two stages (prediction and conformation).
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When click on the disorder name the related description report will display. If there is a related image with this disorder then it will be appeared as shown in figure (12-5). 
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User can treat the confirmed disorder clicking on "Start treatment". Treatment module will described in the following paragraph.  

8- Treatment Module

The aim of the disorder treatment modules is to provide a complete advice about the treatment operation of the infected plant. The output of this system is a schedule of the treatment operation that should be applied to the infected plant.  

The user can select treatment module by clicking on the treatment link as shown in figure (13-1). Then the user selects the group of the disorder then he/she selects the disorder name from this group, then Click Next to complete the treatment steps as shown in figure (13-2).

[image: image33.png]icrosoft Internet Explorer

e B Mew Favoes Iods teb 3

Q- © 1RO Pors Frrowe @25 B -J B
‘ddress [{@] http:ffabaes, laes.sd.cal#

Google >

VB s

Search + | Q" § S i5todked | % check - 7 Auolik + ()il [ options &

Vicia FaBa EXPERT SYSTEM PROJECT

E— Treatment

Country Data Disorder Class

Varietal Selection Selected Disorders

Fertilization

Land Preparation
and Planting

Irrigation
Diagnosis

Treatment

Next

add Cammant

2 . @ |






[image: image34.png]2 Vicia Faba Expert System Project - Microsoft Internet Explorer.

T r———— [
S S o

Q- © BB G| O deres @3- B B - [ -

Acress | ) httpifaboes dass.sccgl# B s ?

Google - ] [l seah - | @™ § [ 1sbiocked | %F check ~ K Awolrk - ] siorl Edoptions &

Vicia FaBa EXPERT SYSTEM PROJECT

E— Treatment

Country Data Disorder Class

Varietal Selection Fungal Selected Disorders

Fertiization Physiological Disorders

Land Preparation viral
and Planting
Nematode
Irrigation
Weeds
Diagnasis
Phytoplasma

Treatment
Insects

Nutrition Defici

Next

add Cammant

T e ——— © et






[image: image35.png]2 Vicia Faba Expert System Project - Microsoft Internet Explorer.

e B Mew Favoes Iods teb 3

Qs N @G P fereone @ 3-8 B -4
&) Wiifabacs.coes sical# D s >

Google - v - @' P Biisbioded A check - K Autolik v [ auorl [ options &

Vicia FaBa EXPERT SYSTEM PROJECT

E— Treatment

Country Data Disorder Class

Vsl S Disorders Under viral Category Selected Disorders
[Alfalfa Mosaic Virus [AIfafa Mosaic Virus(viral)
Fertilization lBean Leaf Roll Virus(viral)

lBean Yellow Mosaic Virus

lBeet Western Yellow Virus
lBroac! Bean Mottl Virus
Irrigation lBroad! Bean Stain Virus

lBroad! Bean True Mosaic Virus
Diagnasis fBroad Bean Wit Virus
(Cucurriber Mosaic Virus

[Faba Bean Necratic Yellow Virus

Land Preparation
and Planting

Treatment

Next

add Cammant

2 @ |






[image: image36.png]2 Vicia Faba Expert System Project - Microsoft Internet Explorer. (United

Ele Edt View Favortes Toos Help

Q- © ¥ @ O Pt Foromiee @

2 B-0J3

address ] tpfabsss.csssceql#

Google >

Search + | Q" § S i5todked | % check - 7 Auolik + ()il [ options &

Vicia FaBa EXPERT SYSTEM PROJECT

E— Treatment

Dizorders To be Treated

Country Dat
Sunity Bt Alfalfa Mosaic Virus CQndvices

Varietal Selection

Fertilization Bean LeafRoll Virus Qpdvices

Land Preparation
and Planting

Irrigation New Treatment Treatment Operation(s)

Diagnosis

Treatment Add Comment

Links >

&] pone -

| @ Internet






Data of the first treatment example is shown in figure (14). The list of the selected disorder contains viral and fungal disorders. 
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When we click next the result will display as shown in figure (15). 
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The result shows that there are different alternatives of the suggested pesticide that, user can select the pesticide for each disorder and when click Chemical Control Operation(s) a report about the Chemical Control operation will display; user can print this report as shown in figure (16). 
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Also, if there are suggested pesticide, there are some advises can displayed by clicking on the Advises link as shown in figure (15). The report of advises shown in figure (17).
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In addition, there is another type of treatment that is based on used the predators. Predators this type use only for insects. The next example show how to use in treatment the insects, as shown in figure (18, 19, 20)
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Figure (1) VFES Home Page





Figure (2) Country Data Form





Click "OK" to save the selected data in the current session.





Click NEW to initial data in this page





Select Water Salinity





Select Soil PH





Select Soil Salinity





Select Water Source





Select Country Name
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Select Soil Type





Figure (3-1) the needed data for the Country Data form.





Click "OK" to run





Figure (4-1) Varietal Selection.





Figure (19) The treatment by predators 





The Suggested Varieties Details





Figure (4-2) The Suggested Varieties.





1-Select the Soil fertility





2-Click "Ok" to see Result





The Suggested Fertilization table





Figure (6-1) Fertilization Data.





The inference name





Click to the start Diagnosis





The growth stage is seedling 





The leave color is yellow





Figure (12-1) The entered data of example one








Figure (11-2) Diagnoses Result








Print This Page
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The bold color 





Figure (11-1) Confirmation Screen





Disorder Name: Click to show more Details 





Certainty





1-Click on menu to display the symptoms  





3- Values of the symptom are displayed here  





2- Select the symptom of the displayed menu  





4-Click the left or right button to add or delete





Figure (9) Prediction screen.





The Suspected Disorders





The Confirmation Button





Figure (8-4) Diagnoses Input screen.





 4-select the inference 





 5-select start diagnosis





Figure (8-3) Diagnoses Input screen.





1-select one of the growth stages





3-Select one or more the leaves appearance 








Varietal selection 





2-Select one or more of the leaves color 








Figure (8-2) The result of the second example of  irrigation module.





Table 4-11 The country data of the first irrigation example





Figure (8-1) The first example result of the irrigation module.





1-Select plantation date





2-Select irrigation method





2-Click Ok to see result





1-Select rainfall method





3- Suggested irrigation table





Figure (20) Predators  Images





Table 4-10 The irrigation data of the first irrigation example





Table 4-9 The country data of the first irrigation example





Figure (7 -5) The land preparation and plantation schedule.





Figure (7 -4) The required data in the land preparation and planting.





Table 4-8 the another needed data of the second land preparation example





Table4-7 The data of the second land preparation example





Table 4-8 The country data of the second land preparation and plantation example
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Figure (5) The Suggested Varieties.





Table 4-1 the country data of the fist fertilization example





Table4-2 the Fertilization data of the fist example





Figure (6-2) Fertilization Schedule.





Figure (7 -3) Land Preparation and Planting.





Table4-3 the country data of the second fertilization example





Table 4-4 the Fertilization data of the second example





Figure (6-3) Fertilization Data.





Figure (6-4) Fertilization Schedule.





Table4-5 the country data of the third fertilization example





Figure (6-4) Fertilization Schedule.





Table 4-7 The data of the first land preparation example





Table4-6 The country data of the first land preparation and plantation example





Figure (7 -2) Land Preparation and Planting.








Figure (7-1) Land Preparation.





1-Select Tillage System, Soil Infestation with Orbanche and Seed Size 





2-Click next to see result





The Suggested Land Preparation and Planting Schedule





Help
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Figure (18) The treatment advises report 





Figure (17) The treatment advises report 





Figure (16) The Chemical  Control Operations report 





Figure (15) The treatment of the selected disorders 





The different alternatives of the suggested pesticide to treatment the chocolate disorder. 





Advices for treatment of beet western yellow virus





Figure (14) the first example of treatment 





Figure (13-4) the second screen  of the treatment 





Figure (13-3) Treatment Input screen





3-List of the disorders





4- To add or delete items





3-List of the selected disorders





5- Click next to complete the treatment steps





Figure (13-2) Treatment Input screen





1- Select the group of the disorder by clicking on Disorder Class





Figure (13-1) Treatment Input screen





Figure (12-5) the description disorder report 








Figure (12-4) The confirmed disorders 








Figure (12-3) The predicted Disorders 








Figure (12-2) The entered data of example one
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