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1- Introduction to Regional Wheat Expert System Project 

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 Regional Wheat Expert system is a web-base ES that covers 6 countries (Egypt, Syria, Tunisia, Morocco, Sudan, and Iran) and contains six different modules:

1- Varietal Selection  

             2- Land Preparation and Planting 
3- Irrigation                                       4- Fertilization

5- Diagnosis


             6- Treatment

To run Regional Wheat Expert System (RWES) on web, do the following steps:

· Write RWES URL: http://www.claes.sci.eg/wheates address in the explorer address bar.

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

· The RWES will display the Home Page of RWES.
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Figure ( 27 ) Treatment operation's details.    
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Figure ( 27 ) Treatment operation's details.    
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2- Country Data

Each country form of Egypt, Syria, Tunisia, Morocco, Sudan, and Iran 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 Morocco then the needed data will be as shown as shown in figure (3)      
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Note:
Red asterisk (*) means that the data field is obligatory (must be entered). 
3- Varietal Selection Module 

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

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

· Wheat Type: contains a two choice from which user can select the inputs variables (Bread, and Durum).

· Dry Planting: BroadCast or Drill.

              Based on the country data that shown in table 1 

	Country
	Morocco

	Region
	Sub-humid

	Sub Region
	Fes

	Plantation Date
	15/11/2005

	Soil Type
	Medium

	Soil Salinity
	low

	Water sources
	Canal

	Water Salinity
	Normal


Table 1 example of a Country data 

When user choose the Varietal data as shown in table2 and Figure (4)
	Wheat Type
	Bread

	Dry Planting
	BroadCast


Table 2 example of a Varietal data 
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After click ‘Ok’ the system will suggest Sub-humid, Achtar, Kanz, Al-khair,  Marchouch, Tilila, Massira, Rajae, Amal, Mehdia,  and Arrihane as the best Varieties that satisfied the entered data and the system give a detail knowledge about each variety (Seed Rate, Growth Duration, Optimum Yield , Tolerant to, Susceptible to, and Medium Tolerant to ) based on which the user can select the variety that satisfies him, the result shown in Figure (5).
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But when user apply a different example by choose values as shown in table 3 and Figure (5)

	Wheat Type
	Durum

	Dry Planting
	BroadCast


Table 3 example of a Varietal data 

The system will suggest Karim, Massa, Sarif, Isly, Tassaout, Sebou, Tensift, Ourgh, Tarek, Yasmine, Amjad, and Anouar as the best Varieties that satisfied the entered data, the result shown in Figure (6).
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4- Land Preparation and planting Module

After filling country data, user can select land preparation and planting by click land preparation Link as shown in figure (7). 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 Tool, seed covering tool, Agricultural rotation, Treated Seed and Cloud Existence).
·  if the user select Clouds Existence (Yes)  the system ask user about the available Soil Fining Tool  else the system  don't ask as figure (8).

·  if the user select Treated Seed (No) the system ask user about the available Seed Disinfection Material  else the system  don't ask as figure (9)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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Figure (8) Land Preparation.

 In some countries there are alternatives tools, the user has to select the available one as shown in figure (9).

the result  shown in figure(9)   Operation Name , Tool That can be used, Method of the operation and last the execution  date of this operation
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5- 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 (5-1, 5-2) and figure (10). 

	Country
	Morocco

	Region
	Sub humid

	Soil type
	Medium

	Salinity
	Normal

	Water sources
	Canal

	Water Salinity
	normal

	Plantation Data
	30/11/2004



	Irrigation Method
	Surface
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Data of the second irrigation’s example is shown in table5-3, the result of this example shown in figure (11). This result describes that no data available about irrigation in this country. 

	Country
	Morocco

	Region
	Sub humid

	Soil type
	Medium

	Salinity
	Normal

	Water sources
	Rain

	Water Salinity
	normal

	Plantation Data
	30/11/2004
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6- 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 pervious crop Soil type 

 if value of Soil type = yes the system ask the user about the available Nitrogen fertilizer , Actual Yield and Required Yield  then click on ‘ok’ button. The first fertilization example shown in table 6-1, 6-2 and figure (12).

	Country
	Morocco

	Region
	Sub humid

	Soil type
	Medium

	Salinity
	Normal

	Water sources
	Rain

	Water Salinity
	normal

	Plantation Data
	30/11/2004



	Soil Analysis
	yes

	Pervious crop
	legumes

	Nitrogen fertilizer
	Urea

	Actual Yield
	5

	Required Yield  
	15
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After click ‘OK’, the system will suggest a fertilization schedule as shown in figure (13).
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The second example of the fertilization module is shown in table (6-3, 6-4) and figure (14), and the fertilization Schedule shown in figure (15) 

	Country
	Tunisa

	Region
	Sub humid

	Soil type
	medium

	Salinity
	Normal

	Water sources
	Canal

	Water Salinity
	normal



	Soil Analysis
	No

	Pervious crop
	legumes

	Variety
	Karim



[image: image16.png]2 Wheat Expert System Project - Microsoft Internet Explorer.
Fle Edt Vew Favortes Took Heh

Qs - O ¥ B G Dst rroenss @res @3- 2

B [ e ———

) 4

= i e
Variety : Karim v|*

@ Internet






[image: image17.png]2 Wheat Expert System Project - Microsoft Internet Explorer.
Hle £ Yew Favories ookt @

Q- © - 1] [B @ Prextr Foraones @rete @] 2 B

Address | €] http:/fuwm.claes.sci.eqfwheates/Default asp# v Be

Fertilization

Previous crop :

legumes v |*

Variety : Karim v *

Soil Analysis : No v+

* Requierd Data

Fertilization

PrePlanting  23/11/2005 40 of Catile 100
Emergence  12/12/2005 - 0

Seedling 21/12/2005 47

Tillering 18/01/2006 - 0

Elongation  05/02/2006 - 47

Add Comment

@ Internet






The third example of the fertilization module is shown in table (4-5) and figure (16). The Example result shows that no available fertilization data in Sudan.

	Country
	Morocco

	Region
	Sub humid

	Soil type
	Medium

	Salinity
	Normal

	Water sources
	Rain

	Water Salinity
	normal

	Plantation Data
	30/11/2004



	Soil Analysis
	No

	Pervious crop
	legumes


Table 6-6 the country data of the third fertilization example
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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 click diagnosis link as shown in figures (17). 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 disorderes, 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 (18) .
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Then the user selects the additional observations on the plant as shown in Figures (19) 
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The system confirm the affected disorders with a certainty factor as shown in figure (20)
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By clicking on disorder name, the system will display some information about the confirmed disorder as shown as in figure (21); user can print this information

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 (22). 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 (23, 24).
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User can select the pesticide for each disorder and can display more knowledge about the treatment operation as shown in figure (25,26), or print it as shown in figure (27,28). 
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Figure (1) RWES ‘s main modules





Figure (2) Country Data Module
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Figure (3) the needed data for the Country Data module.
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Figure (4) Varietal Selection.
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Figure (5) The Suggested Varieties.


























Figure (16) Fertilization Schedule.
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Table 6-5 the country data of the third fertilization example





Figure (15) Fertilization Schedule.
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Figure (14) Fertilization Data.





Table 6-4 the Fertilization data of the second example





Table4-3 the country data of the second fertilization example





Figure (14) Fertilization Schedule.
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Figure (17) Diagnoses Input screen.
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Figure (18) Prediction screen.
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Figure (20) Confirmation Screen
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Figure (21) Diagnoses Result








1-List of the disorders





4- Click next to complete the treatment steps





Table 6-2 the Fertilization data of the fist example





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





Figure (23) Treatment Input screen





1-Select the Soil previous crop and soil Analysis





2-Click Ok to see Result





Figure (26) Treatment input pesticide.








Scroll up and Down





Figure (27) Treatment operation's details.
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The Suggested Fertilization table





Figure (12) Fertilization Data.





Water Source





Country





Region





Select Varietal module co





Figure (6) The Suggested Varieties.














2- Click Treatment Schedule To see Treatment Schedule

















Click to print





Figure (28) Treatment operation's details.
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1- Select one of materials to be used in treatment in second operation





2- Click Next Operation To choice material to second operation





1- Select one of materials to be used in treatment in first operation and the selected material will not appear to be selected  in second operation for the same disorder.





Figure (22) Treatment Input screen





2-List of the selected disorders





Figure (24) Treatment Input screen





Table6-1 the country data of the fist fertilization example





Figure (25) the second screen  of the treatment 





Select Soil Salinity





Click help to see online help about Country Data module





Click help to see online help about Varietal Selection module





Click Add Comment to add your comment about result





 4-select the inference 





 5-select start diagnosis





 6-Add Comment





The Suggested Land Preparation and Planting Schedule
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3-Click ok  to see result





Figure (7) Land Preparation.





2-Click ok  to see result





1-if  Value of  Treated Seeds=Yes and Cloud Existence= No then Soil Fining Tool and Seed Disinfections Material doesn't appears





Figure (9) Land Preparation and Planting.





Table5-1 The country data of the first irrigation example





Table5-2 The irrigation data of the first irrigation example





1-Select irrigation method





3- Suggested irrigation table





2-Click Ok to see result





Figure (10) The first example result of the irrigation module.





Table5-3 The country data of the first irrigation example





Figure (11) The result of the second example of  irrigation module.
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