


 
 
 

 
 

  

 

 

 

 

 المجلة العلمية لجامعة الملك فيصل
 (الأساسية والتطبيقية)العلوم 

 
 مجلة علمية محكمة

 
 
 
 
 
 
 
 
 
 

 الأول العدد – الرابع المجلد

 م 2003–    هـ1424

 



 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 

 



 
 
 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 جميع الأبحاث العلمية المنشورة في هذا العدد محكمة
يسمح بإعادة طبع أي جزء من المجلة أو نسخه بأي شكل  جميع حقوق الطبع محفوظة. ولا

وبأي وسيلة كانت إلكترونية أو آلية بما في ذلك التصوير والتسجيل والإدخال في أي نظام 

 حفظ معلومات أو اسـتعادتها بدون الحصول على موافقة كتابية من رئيس هيئة التحرير.

هات نظر كتابها ولا تعبر بالضرورة عن الآراء المضمنة في كتابات هذه المجلة تعبر عن وج

 وجهة نظر هيئة تحرير المجلة العلمية لجامعة الملك فيصل.
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 يرلمة التحرك

 

 الحمد لله والصلاة والسلام على رسوله الأمين .. وبعد

إن مــن أهــد أهــداة أوعيــة النيــر العلمــش الحــرو علــى نيــر المعلومــة ذات الفائــدة      

القيّمة ونتائج الأبحاث العلمية الأصيلة وجعلـها متـوفرة بسـهولة ويسـر لكـل الفئـات الـ         

فيصل حرصت وتحرو دائما علـى  يمكن ان تستفيد منها. والمجلة العلمية بجامعة الملك 

تحقيق هذا الهدة الأساسـش بيـكل متواصـل واتسـاعا مـع هـذا التوجـه وسـعيا للتطـوير          

يســعدنش أن أ ة بيــرب للبــاحهين والمهــتمين بنيــر الأبحــاث العلميــة والاســتفادة منهــا أنــه  

إبتداءً من هذا العدد سوة تقوم المجلـة بعـون الله تعـاإ بإصـدار عـددين في السـنة لكـل        

من إصدار العلوم الإنسانية والإدارية وإصدار العلوم الأساسية والتطبيقية، وبهذا يكـون  

اما للمجلـة أربـع إصـدارات في العـام الواحــد. وعـد جـاء إاـاذ هــذا القـرار مـن المجلـة أســه          

الكـه  مـن البـاحهين والمهـتمين ، خاصـة وان      صـبو إليهـا   منها في تحقيق الأهـداة الـ  ي  

المجلة ورغد حداثة تأسيسها فإنها لاعت إعبـالا كـب ا مـن البـاحهين لنيـر بحـوثهد فيهـا.        

وبهذه المناسبة أود أن أشكر جميع من ساهد ويساهد في مس ة هذه المجلـة مـن مـينلفين    

القـدير أن يكتـفي في   ومحكمين وهيئة تحرير ومسئولين بالجامعة متمنيا من الله العلـش  

 لمجلة النفع والفائدة.ا

 

ةـــمجلـر الـريـة تحـيس هيئـرئ  

 أ.د. عادل بن إبراهيد العفالق
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  لتوافق والانسجام في البیئة العمرانیة ا
  ي ظل انتشار اللافتات التجاریةف

  

  هد بن عبدالله نويصر الحريقيف
  لیة العمارة والتخطیطك،  سم التخطیط الحضري والإقلیميق

  امعة الملك فیصلج
  لدماما
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لاعلاʭت،  التلوث البصري،  الطابع العمراني،  البيئة ا،  للافتاتافتاح الكلمات:  م

  العمرانية،  حاضرة الدمام.
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  ولاً: أهمية التوافق البصري في البيئة العمرانية:أ
אאאא(Coherence)א(diversity) 

אאאאאאKאאא
אאFאאNasar and Hong,1999KE 

א،א א   א א   א  
א א א אא  א 

א א אא  Kאא א 
א א א      Kאא א א

F א א א 1،2  KE       
K 

אא  Wאאאא
 א א  K  א א

    א א     K   
        אא א א 

(Levy, 1994)K 

   א  אא אא  אא  
  א  K א   א א א
א   Eא  א  אא F א 

   א   א     Kא   
אאאKאא

אאאא(Levy,1994,P.250)K 
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  ) غیاب التناسق البصري والانسجام في البیئة العمرانیة1شكل (

 م)2000(شاعر تجاري بالمنطقة المركزیة لمدینة الدمام، سبتمبر 
 

 
  ) تلوث بصري نتیجة اكتظاظ وعدم تناسق عناصر البیئة العمرانیة 2شكل (

 م)2000(طریق الدمام الخبر السریع، سبتمبر 
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  ) تنافس إعلاني على مبنى مركز تجاري دون مراعاة للمنظر العام3شكل (
 م)2000(مركز تجاري بمدخل مدینة الخبر، سبتمبر 

  ) لافتات إعلانیة بإحجام مختلفة تفتقد الانسجام وتؤثر سلبا على النواحي4شكل (
م)2000مالي على الشارع (شارع رئیسي بمدینة الدمام، سبتمبر الج
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אאאאאאאאאK(Subjective) 
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Kאא 

F  Tylor. 1994 Eא      אא א
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א(Individualism)אא(Taylor,1994) (Liberal Socity)K
F אא      Subjectivity Eא ،א אא 

FאSubjectivityEאאאאKא
(Inter-Subjectivity)אאאאא

אא Kא
א،אאאא

אאאאאאאאK
א   (Objectivity)  ،א א Kא א 

FאUniversalEא
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אאFKamata,1995 KEאאאאא
F5KE 

 ) العوامل المؤثرة في تصمیم اللافتات5شكل (
  Kamata 1995 :لمصدرا
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אא،א،אאא (Kamata,1995, 9-6)K 

אאאאא
א א    א א       K

 אאא א  א  א    Kאא
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  F אאא א6א  KE
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ʬ:نياً: مفاهيم التوافق البصري والنواحي الجمالية في البيئة  
אא   א אא     

 Kא ?אא א? (Visual Resource Managment)  K
א אא Kאאאאאא

אאאא1974א
 א1980א א   Kאא    א 

     א  Kא א א  Wא
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Fאאא،א(Smardon and Karp, 1993K 
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          K 
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אאאאא(Kaplan,1984)K 
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אא(Varity or diversity) Kאאאא
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،א
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Fאא א א אaesthetic experienceE
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ʬلبيئة العمرانية:لثاً: الجوانب القانونية لتحقيق الانسجام في ا  
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אFKelly and Raso,1989KE 
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  العمرانیة ) المبالغة في حجم وكثافة اللافتات التجاریة على حساب البیئة6شكل (
 )2000(مدخل مدینة الخبر الرئیسي، سبتمبر 

 

  ) اللافتات التجاریة للسلع المستوردة للترویج لأنماط استھلاكیة وقیم اجتماعیة دخیلة 7شكل (
 )2000على المجتمع  (مدخل مدینة الدمام الرئیسي، سبتمبر 
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(Millichap, 1995 P,289)Kאאאא
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K 

א? Wאא
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  لنتائج والتوصيات:ا
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אאKאאאאא
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  كر وتقديرش
ممثلة بعماده البحث العلمي على  تقدم الباحث بخالص الشكر والتقدير لجامعة الملك فيصلي

  دعمها للدراسة.
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COHERENCE AND HARMONY IN THE BUILT ENVIRONMENT 
IN LIGHT OF SPREADING OF COMMERCIAL STREET SIGNS  

 
 

Fahad Abdulla Nwisser Al-Harigi 
Department of Urban and Regional Planning,   

College of Architecture and Planning, King Faisal University,  
Dammam, Saudi Arabia. 

 
 

ABSTRACT 
Commercial signs crowded streets and public places in Saudi cities 

and became part of their physical character.  The main purpose of this paper 
is to restore coherence and harmony and consequently amenity of the built 
environment.  The paper consists of three main parts:  The first part discusses 
importance of coherence and harmony in the built environment, the second 
part deals with the visual aspects and aesthetics, while the third part 
concentrates in the legal aspects of controlling street signs.   

The study concluded with recommendations to enhance street signs as 
means of communication, and at the same time, restoring coherence and 
harmony in the built environment. 

Key words:  Street signs, advertising, visual pollution, urban 
character, built environment, Dammam metropolitan area. 
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  المناطق العشوائیة بمكة المكرمة 
  الخصائص والمشكلات والحلول

  

  محمد بن مسلط الشریف

  قسم العمارة الإسلامیة ـ كلیة الھندسة والعمارة الإسلامیة ـ جامعة أم القرى
  المملكة العربیة السعودیة –مكة المكرمة 

  الملخص :
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  אאAreally stratified Random Sample (Bracken 1981)
 א א   197אא א  ، 314 ،א

א227אא،א SPSSXK 

  البيئة العمرانية لمكة المكرمة : 1-2
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  مراحل نمو البيئة العمرانية : 1- 1-3
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  المخططات الحدیثة للبیئة العمرانیة لمكة المكرمة) أعداد 1جدول (

المساحة   النسبة عددھا  المخططات
  النسبة  الاجمالیة*

عدد
الوحدات 
  السكنیة

  النسبة

  مخططات مكتملة النمو
مخططات شبھ مكتملة 

  النمو

  مخططات النمو فیھا جزئي
  مخططات لم تنمو بعد 

35  
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28%  
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2744.71  
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39%  
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27%  
42%  
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 %100  85556 %100  10261.35 %100  95  الإجمالي
  هـ ، وزارة الشئون البلدية والقروية .1412المصدر : مخطط التنمية الشامل 
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  مناطق النمو العشوائي بمكة المكرمة : 1-3
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  شرق المسفلة) -المسفلة (دحلة الرشد
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  الھنداویة (حارة غراب)
  الزھارین

  قوز النكاسة
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  هـ.1412أعداد السȞان حسب إحصاءات عدد سȞان المملكة لعام المصدر : بتصرف من مخطط التنمǽة الشامل وقدرت 
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  البیئة العمرانیة لمكة المكرمة –1شكل 
  ھـ1419المصدر : المخطط الھیكلي لمكة المكرمة 

  مراحل نمو البیئة العمرانیة لمكة المكرمة. -2شكل   
  المصدر: المخطط الشامل لمكة المكرمة

 
  في والنماذج الثلاثة للنمو العمرانيالتوزیع الجغرا – 3شكل 

  ھـ1421المصدر : الدراسات المیدانیة 
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F3אאאאאאE 
א א ٪א 
1250 18.000  J 

1288 25.000 38.8 
1320 200.000 7.0 
1329 150.000  J25 

1348 70.000 46.7 
1359 60.000 14.3 
1368 100.000 66.7 
2383 200.000 100 
1391 301.000 50.5 
1394369.39522.7
1403559.65551.5
1405700.90025.2
1412965.69737.7
1425*1.496.00054.9

  المصدر : 
  هـ 1403) السرȄاني ، محمد محمود . مȞة المȞرمة دراسة في التعبیر السȞاني 1
  ) المخطط الشامل لمȞة المȞرمة .2
3ǽط .) توقعات وزارة التخط  
  ) التعداد الرسمي .4

   متوقع* 
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F4אאאE 
  

אאאא
L

א
٪

40
923 
1341 
1375 
1395 
1403 
1420* 

16.4
59.0 
140.0 
711.0 

1112.0 
5525.8 
8690 

0
260 
137 
408 
56 

397 
57 


  المصدر : 
  هـ 1403سرȄاني ، محمد محمود . مȞة المȞرمة دراسة في التعبیر السȞاني ) ال1
  ) المخطط الشامل لمȞة المȞرمة .2

  * متوقع .

  
  الرأي الشرعي في المناطق العشوائية : 2-3

 אאאאאאא
אאFא1992אE

W 
1 J אאא  W א  אא 

 אא ،א  א J א א   
אאא،

אאאאאא،
אאאאאא

Kאאא 
2 J אאאאאאWאא

אא،
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،E،،א،F
K 

3 J ،אאאאא
אאאאאא

א  א     א 
אאאאא א

Kאאאאא 

אאאאאאאא
،אא?אאא?
א،אאאא

אאא
אאא،א

Wאאאא 
 KEאFאאאא 
 אאאאWאאא

Kא 
 ،،א،אא

Kאאאא 
 א א  א א א א א

אKא 
 Kאאאאא،אאאא 
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  F א  א א  א אא
KEא،א، 

 א   ،א  א א אאא א
א א   ،א א  ، א א א

Kאאאא 
   א      EאF א  

אKא،אאא 
 א،אאא

K 

   א א א   א  א
  ?   א Masterplans?א  

א،אאא،אאא
אא אאא،א 
א  ?אא א ?    א א א א

אK?א 

אאאא
،אא אא א  א א

אאאאא
אאאKאאא
אאאאאאא

אאאאאF1986EK 
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  للمناطق العشوائية بمكة المكرمة : الخصائص العمرانية 2-4
אא  אאא
 א        א א  א א

Fא،אאא5אKE
אאא

Kאאא، 

   א  א  א 1997א   
Fאאאאא60٪אEF30٪E

Fאא10٪אאאKאאאE
F    א 70٪F  ،E20٪    E

אאF1998KE 

א،אאא
  ?       
א א א       ?א א

א،84٪אא
   א א א   ،א א  

אF1989אKE 

אא،אאא
א،א،א

 F א א א   1995א א ،1995F E 
1998KE 
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אאאאאאאאא
א  ،אאאאא

70٪ א  א אF א  1994  KE
אאאWאאא 

  اختلاف هذه المناطق عن الأنماط التقليدية والريفية : 1- 2-4
אאאאא
    אא   K א  א א א 

א،אא،א
،אאאאא

F א  א   אAL-Shareef 1990א K E
אאאאא 

،אאא،אאK
א     ،  א      

אאאאאאאאא
FAL-Shareef 1986א   א      KE

  א א  א אא א   K א א
אאאאאא אא

Kא 

  التكوين العمراني : 2- 2-4
  אא א    אא א 
       א א   

א،א،א
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אא
אאאא
 א  א אא א   א א

 א אא א   ،  א 
F אא    א א  א  א

6אKE 

 ، א   א א    א א
אא   א  ،

Kאאא 

א א  ،אא א   א א  
      א א     

אאFא7KE 

  خصائص الموقع : 2-4-3
  ، א      אא א 

Wאאאאאא 

1 א  א א א  א א א א 
 K אא  א אא אאא 

 א  א  א א א  ، א
F 8אא،א  E

Kאאאאא 
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2Fאאאא9אE
אאאאא،א
   א א    ، אא א  א

 א אא א   אא  ،אL 
 ،    א     א א
אאאאאאאKא
אאאאאאא

FאאאE
א،א

K 

  منهجية الحصول على الأرض : 4- 2-4
אאאאאאא  אא אא

אWא 
1 K א   א   W א א  א

،Eא،א،אFאא
KאEאHאF 

2א  אא ،א א א  א 
،Eא،א،אFא
Kאאאאאא 

3אאאאאאאאא
KEאא،אFא 
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التأثیر الفراغي لقصر السقاف (الحكم) في  -4شكل 
  تكوین المناطق العشوائیة

  ھـ1421المصدر : الدراسات المیدانیة 

  متجانسة ضعیفة المظھر  مباني غیر -5شكل   
  غیر مكتملة التشطیب

 ھـ1421المصدر: الدراسات المیدانیة 
      

  

      

شوارع ضیقة مزدحمة بالسیارات والمارة  - 6شكل
  تختلف في مساراتھا وسعتھا

  ھـ1421المصدر: الدراسات المیدانیة 

  أنماط النمو الحضري للمناطق العشوائیة – 7شكل   
  ھـ1421المیدانیة  المصدر: الدراسات
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  نمو المناطق العشوائیة في الجیوب البعیدة  -8شكل 

  عن الرقابة وأجھزة الدولة
  ھـ1421المصدر : الدراسات المیدانیة 

  المناطق العشوائیة بمكة المكرمة -9شكل   
  ھـ1421المصدر : الدراسات المیدانیة 

      

  

      
  یراً ما تنتھي بسلالمممرات ضیقة وكث - 10شكل 

  خرسانیة                             
  ھـ1421المصدر : الدراسات المیدانیة 

  الوضع البیئي للمناطق العشوائیة  - 11شكل   
  بمكة المكرمة

 ھـ1421المصدر: الدراسات المیدانیة 
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  الكثافة السكانية : 5- 2-4
 אא  א א א  אא א

א אאאא،א233אL
 א א    ،280א א  ، L

230،א א א،L
אאאא101

 א    ،Lא   
1000FLSilas, 1997E،1222L

Fאא1997אאKE
6,6אא،אא6,7،

 א 7,2אא    ،    א K
 א  א     א א

  א אא  א א    א  17
אFK5E 

  خصائص استعمالات الأراضي : 6- 2-4
אאאאאאאא
אא،אאא،אא

אא80٪אאאא
 א א          84٪  

א81٪אא،74٪K 

 F     א אא א 5 K E
א א א 5.7٪א אא  א א  
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אאK،
 ، א   K  א א א  א  
אאאאאאאא

אאFאא1420EK 
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א א  א  א א  ،   א
Kאא،א 

א א  א    אא א 
אאאאאא Kאאא
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  الخصائص السكنية : 7- 2-4
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  شوائیة بمكة المكرمة دراسة عینیة) الخصائص العمرانیة للمناطق الع5الجدول (

  مكة المكرمة النموذج الثالث  النموذج الثاني النموذج الأول المنطقة / الخصائص العمرانیة
  شخص/ھكتار 233  الكثافة السكانیة 

  ـــــ
  ھكتار

  شخص/ھكتار 280
  ــــــ

  ھكتار

  خص/ھكتارش 203
  ـــــ

  ھكتار

  شخص/ھكتار 101
  ـــــ

  ھكتار

  5,5  7.2  6.7  شخص 6,6  متوسط حجم العائلة 
          مساحات قطع الأراضي 

  %11.6  %17  %6.8  %11  2م50ـ  1
  %29.5  %20  %49.4  %19   2م600ـ  51

  %23.9  %21  %32.6  %18  2م150ـ  101
  %12.7  %18  %07.2  %13  2م200ـ  151

  %22.2  %24  %4,4  *%39  2م201أكثر من 
  %100  %100  %100  %100  الإجمالي 

          إستخدامات الأراضي :
  %79.6  *%74  *%81  %84  سكني 

  %7.3  %4.9  %0.7  %0.9  سكني / تجاري 
  %01.4  %1.7  %0.5  %02  تعلیمي 

  %02.3  %4.3  %2.6  %0.2  دیني 
  %07.86  ـ  %0.1  -   صحي 
  %8.86  %15.0  %08.6  %01  فضاء

  %46  %0.6  %00.2  ـ  إداري 
  %100  %100  %100  %100  إجمالي 

          تصنیف المباني حسب حالاتھا : 
  %15  %4.2  %1.5  %38  جید 

  %17  %13.6  %10.3  %27  متوسط 
  %67  *%82.2  %87.4  %33  رديء 

  %01  -   %0.7  %02  تحت الإنشاء 
  %100  %100  %100  %100  الإجمالي 

تصѧѧѧѧѧنیف المبѧѧѧѧѧاني حسѧѧѧѧѧب أدوات 
  البناء 

        

  %65  %72  *%57  %67  سانة خر
  %32  %27.3  %39.5  %29  طوب 

  %2,2  %0.4  %03.4  %03  معدن وحدید 
  %0.9  %0.3  %0.1  %01  خشب وصفیح 

  %100  %100  %100  %100  الإجمالي 
          تصنیف المباني حسب العمر :

  %31  *%47  %25  %20  سنوات  10
  %47  %41  *%58  %43  سنة  25ـ  11
  %14  %90  %17  %17  سنة  30ـ  26
  %0.4  %03  ـ  %07  سنة  40ـ  31
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  %0.4  ـ  ـ  %13  سنة  41أكثر من 
  %100  %100  %100  %100  الإجمالي 

F5E 
אאאאאאא 

  الإجمالي  النموذج الثالث  النموذج الثاني  النموذج الأول  الخصائص العمرانیة
          مباني حسب الارتفاع :تصنیف ال

  %84.3  %91.2  %87.6  %74   2ـ  1
  %12.2  %7.3  %11.2  %18   4ـ  3
  %1.2  %0.9  %0.8  %0.2  7ـ  5

  %2.3  %0.6  %0.4  %0.7  أكثر من سبعة 
  %100  %100  %100  %100  الإجمالي 
          تعلیمي :

) مدرسة 11(  -   أطفال 
  كتاتیب

2   -  

  -   3  تعلیم ذاتي   3  إبتدائي أولاد 
  -   -   -   2  إبتدائي بنات 
  -   -   -   1  متوسط أولاد
  -   -   -   1  متوسط بنات

، معاھѧѧѧد ثѧѧѧانوي أولاد، ثѧѧѧانوي بنѧѧѧات
  حرفیة 

  -   لایوجد  لایوجد  لایوجد

          دیني :
  -   13  24  14  مسجد محلي 
  -   5  -   3  مسجد جامع 
  -   لایوجد  لایوجد  لایوجد  مصلى للعید 

          صحي :
  -   لایوجد  لایوجد  لایوجد  یات ، مركز رعایة، مستشفدات عیا

          خدمات :
  %89  %81  %88.5  %97  كھرباء متوفرة 

  %11  %19  %11,5  %03  غیر متوفرة 
          صرف صحي : 

  %56  %13  %60,1  %95  متوفر 
  %54  %87  %40  %50  غیر متوفر 
  %56  %06  %72,5  %95  میاه متوفرة 
  %54  %94  %27,5  %05  غیر متوفرة 

          ب النوع : تصنیف المباني حس
  %4.2  %0,8  %02  %10  فیلا 

  %32,7  %12,3  %23  %63  عمائر 
  57.6  %82  %71  %20  شعبي 
  %5,5  %4,3  %04  %07  حوش 

  %100  %100  %100  %100  الإجمالي 
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אאאאW1421א2000K 

2F א א67٪ E،
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 אא   Kא 15٪א א  ،17٪
אאאאאK
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 א27٪،א א  א  א אא 
אאאאא،

א   א א א   א   
Kאאא 

3Fאאאא84.3٪E
אא א        ،91٪ א  
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33٪4٪אאK63٪אאא
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6  אא  ،     א  78٪
25אאא،88٪

אא37٪א26K 

  خصائص الطرق والحركة في المناطق العشوائية بمكة المكرمة : 8- 2-4
אאאאאאאא
        ،  א א

 K     א   א  א 
אאאא  K
אאא   K א 

،،אא
אאK אא
،אא

אא،אא
אF10א،אאאKE

אאאאאאאאא
אאאא،א

אKאא 

אאאאאא3 5
אאא510אא12.7K 
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  الخصائص البيئية : 9- 2-4
אאאאאאאא،

אאאאאא
Kאאא
 א   אא  א א 

 אאא  א א      
 א F א  א א11 א א  א ،E

א   א      ، א א
אא א א אא 

 Kא א א א  א  א א 
אאאאKאאאאאאא

אאאאאאאאאא
WאאאאאאK 

1אאא  א  א אאא
אאא،

K 
2    א   ،אא     W א  

א  Kאאאא
Kא 

3א  א א   א   אא א 
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אאאא،א
   300F   80   ،E 

אאאאאאאאKאא 

  الاقتصادية للمناطق العشوائية في مكة المكرمة : -الخصائص الاجتماعية  2-5
א    ،  א  אא א  
  א   א       א

א،Fא6א،E
،א600א

2000Fאא K1998אאאE
 ،א אא

אEאאאFא
K، אאאא

F    1997 א א א   E
  אא אא   א     W 

א א   אא   א א   א
אאאאאאאא

 1952 א ، 19 1977 א א א  1984،
Wאאאא1א2

3אא4אא
5.7  א5  א 6 א7

Kאא 
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     אא     א  
؟אאא א אאWאא
K؟אאאאאאא 

  א א   אא  K א 
אFא6WE 

1אאאא74٪
אFאא،84٪אאE

אאאאא
27٪אאא K א،

F   א א  38٪  ،E 
F32٪F،E9٪K אאא K E
 א  א   א
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KEFא،EFא،EF
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K 
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FKאא6אKE 
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2K 
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12،אא25.7٪4560
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FאאאKא11.5٪7.1٪،E
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Fאא20٪אאE
Kא 
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אאא45٪אאא4000
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אא5800،א
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7אאאאאאא
74.7٪،א25.3٪אאאK



 

 
 
 
 
 

  )                        م2003( هـ1424  -ولالعدد الأ -  الرابعالمجلد               المجلة العلمية لجامعة الملك فيصل (العلوم الأساسية والتطبيقية)          
 

  59

אאא،א87٪،72٪
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55.3٪،1.7٪K 
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9א       א אא א 
54٪א،33٪،א14٪אKאא
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F52٪אא،E48٪،6٪אFKאא6KE 
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Kאאא 

 א א א   א א   50٪
  ،     א  א  אא א 

א74٪،40٪א
 א 68٪      א  ،47٪ 
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  ) الخصائص الاجتماعية ـ الاقتصادية للمناطق العشوائية بمكة المكرمة 6جدول ( 

  النموذج الثالث  النموذج الثاني  النموذج الأول  الخصائص
  المتوسط

  (مكة المكرمة)
  الجنسیة :

  ذكور
  
54%  

  
63%*  

  
66%  

  
61%  

  %39  %34  %37  %46  إناث
          الجنسیة : 

  %74  %31  %16  %78  سعودي 
  %26  %69  *%84  %22  غیر سعودي 

  جنسیات  جنسیاتھم 
  مختلفة
  أغلبھم

  من المصریین

  *%38بورما 
  %32باكستان 

  %9بنجلادیش 
  %3تایلاند 
  %18آخرون 

  نیجري
  %11أثیوبي 

  %9مصري 
  %8باكستاني 
  %7سوداني 
  %21آخرون 

  

  %100  %100  %100  %100  الإجمالي 
          توزیع السكان حسب العمر

  %18.1  %24  %17  %14  سنوات 5صفر ـ 
  %23.4  %21  %22  %26  سنة  12ـ  6

  %23.1  %29  %23  %16  سنة  20ـ  13
  %25.3  %25  %30  %21  سنة  44ـ  21
  %7.1  %1  %5  %13  سنة  60ـ  45

  %3.0  ـ  %3  %10  سنة  61أكثر من 
  %100  %100  %100  %100  الإجمالي 

          المستوى التعلیمي :
  %27.1  %35  %36  %11  أمي 

  %20.5  %10  *%41  %9  یقرأ ویكتب 
  %23  %25  %16  %29  ابتدائي 
  %11,5  %19  %5  %13  متوسط 
  %8.6  %9  %2  %15  ثانوي 

  %7.5  %2  -   %20  جامعي 
  %1.4  --   --   %3  آخر 

  %100  %100  %100  %100  الإجمالي 
          الدخل :
  %36.7  %58  %42  %10  ریال  1000 أقل من
  %27  %32  %33  %16  ریال  2000ـ  1001
  %11.3  %5  %15  %14  ریال  3000ـ  2001
  %9  %4  %8  %15  ریال  4000ـ  3001

  %16  %1  %2  *%45  ریال  4000أكثر من 
  %100  %100  %100  %100  الإجمالي 
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  النموذج الثالث  النموذج الثاني  النموذج الأول  الخصائص
  وسطالمت

  (مكة المكرمة)
          ملكیة السیارة : 

  %74.7  %65  %72  %87  یملك سیارة  
  %25.3  %35  %28  %13  لا یملك سیارة  

  %100  %100  %100  %100  الإجمالي 
          ملكیة منزل :

  %43  %41  %38  %50  ملك 
  %55.3  %58  %61  %47  إیجار 

  %1,7  %1  %1  %3  غیر ذلك 
  %100  %100  %100  %100  الإجمالي 

          قضى معظم حیاتھ :
  %32.6  %14  %27  %57  في الحي 

  %53.6  %68  %58  %35  خارج المملكة 
  %13.6  %18  %15  %8  في الریف 
  %100  %100  %100  %100  الإجمالي 

          مكان المیلاد :
  %37.3  %20  %25  %67  مكة 

  %9.3  %4  %9  %15  في القرى خارج مكة
  %18.1  %24  %18  %12  مدینة أخرى 

  %35.3  %52  *%48  %6  ارج المملكة خ
  %100  %100  %100  %100  الإجمالي

  م .2000هـ ـ 1421المصدر : نتائج الدراسات الميدانية ـ المسح الاجتماعي الاقتصادي ـ 

אאאא אא
 א אאא  אא

 Wאא  1 J Kא2 J 
K3א J K4 J K5 JKאא

6 JKא7 JKא8 JKא9 Jאא
KKאאאאא 

Fאאאאא87٪،79٪،
73٪אאאאאא،אאE

  אא א א א א 
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 א א א    83٪א א   ،
אא76٪אאאא

אא   א79٪ ،73٪אא،
71٪،67٪Kאאא، 

א   ، א   א א א  א 
א א  א א א  א   א

א       ،     
אא،א
אאאאאא

Kאאאאאא، 

  تحديد المشكلات : - 3
א ، אא   א אא א   א

Wאאאאא 

  الملكية : 1- 3
א     א   אא א 

אא،،אאא
אKאאא،א
 ،     אא א א אא   א

אאKאא
Kאאאאאאא

Kא 
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  المشكلات العمرانية البيئية : 3-2
א אא א  אא א  אא א 

W 
1אאאאאאאאאאא

אאאאאאאא
،א  אא Kאא

אאאא   א א
Kאאא 

2Wאאאאאאא
 א א א   אא  א

    ،  
Kאא 

3 W  א א  1 א א   
K2אאאאאא

אא
 K  אאא 3 ،אאא

Kאאא4אא
K5Kאא،אא

6Kאאאא 
4Wאאאאאא 
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אא،אאא1502
אאאא

Kאאא 
5א א  אא א א  א א 

 W   א    אא1 
  א א K א א2א א א  

 K אא א    א  3א א  
 K א א א  א  4א   

 Kאאא5אאא
Kאא6

F א   2.1   א  Eא  
 אF1992E K7  א  א א א אא  

אK 
6אא  א א   א   

Wאאא 
1 Kאאאאא 2א 

Kא3א،
 K   4 

Kא،5א
Kאאא6אא

אKא 

  ـ المشكلات البيئية : 7
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  א א א    אא א 
א א אא   ،אא א אא   אא

אא،אא
אא א   ، א    א 
 ،  א  א   א א  א

Kאאאאאא 

  المشكلات الاجتماعية ـ الاقتصادية : 3-3
אאאאאא،

אאא،א
Kאאאא

אאא،אאאאאא
   א     א   א

אאEאFFAlshareef 1986EאאK
Wאאאאא 

3 J3 J1אאאאאאא
א אאא،א
 Kאא، א 

אאאאא
א،

Kאאא،אאא 

3 J3 J2?אאא?
Wאאאאא



 

 
 
 
 
 

  )                        م2003( هـ1424  -ولالعدد الأ -  الرابعالمجلد               المجلة العلمية لجامعة الملك فيصل (العلوم الأساسية والتطبيقية)          
 

  67

،،אאא،אאא
Kאא،אא 

3 J3 J3אא א     א  
   א  א א   ، א 
 ، א א   א  א  א א

Kאאא 

3 J3 J4אאאאאאא
אאאאאא

Kאאאאאאאא 

3 J3 J5 א     א  א א 
   א  א     א א

Kאאאאא 

3 J3 J6   ، אא א   אא א א
אאא،א

אאאא
K 

3 J3 J7א   א א  א א 
Kאאאא 

  :ـ التجارب العالمية لإعادة تخطيط المناطق العشوائية  4
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אאאאאא
Wאאאאא،א 
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  الإزالة وإعادة التخطيط والبناء : 4-1
אאאאאא

Wאאאא،א 

1אאאאאאא
אאאאאא

Kא 
2אאאאאאאא

אאאאא
אאאאא،אאא

Kא 

  الارتقاء ʪلبيئة العمرانية : 4-2
א אאאא א א
אאאאאאאאא

אא KKאאא
אאאאאאאא
אאאאא

Kאאאאא،א 

אאא   א אא
Wא 
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  الارتقاء بمراكز المدن والأحياء القديمة المخططة :  1- 4-2
אא،א

   א  א א  
  א א    א א   K א
א        א א א א 

אאאF1420EK 

  الارتقاء ʪلمناطق العشوائية : 2- 4-2

  א א א  א א    א
א א   א   ، אא א 
Wאאאאאא

1 JKא2א JאK3 JKאא
4 Jא א  אא  K א  א

Wאאאאאאא 

  تجربة الفلبين (مشروع داقات داقاتون بمانيلا) : 2-2-1- 4
 א   א א  א 

،אאאאאאא
 א 430  3000א א 

א  א  אא  א א   א 
 אא א   א א  א  א

אF1997EK 
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  بجاكرKampung : (ʫتجربة أندونيسيا (مشروع  2-2- 4-2
אאא

، 2,2א
אאא

1000א L502،
א אא   א א א א  א

אאFSilas 1997EK 

א1969א
 אאUrban I , II , IIIא א

2400Wא، 

1א    א א א א  
 K2א،אא א אא

Kאא3Kאא 

א  א  א אא א
  אא   K       
אאאא

 א א  א   א א א א 
אאאF1998EK 
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  تجربة دار السلام بتنزانيا (مشروع هاʭ ʭصف) : 2-3- 4-2
אאאא

 ، א א  א   א   
Kא 

    א   א א 40 
אאאאא،א

א،אאאא439
،  20  21113،145،22

،15אאאKא،
85٪אאא،602Kא

אאא،א65٪א
א  א א     א   א

א א א א א   אא 
 אא      א  ،   א

אF1998EK 

  تجربة جمهورية مصر العربية : 2-4- 4-2
Wאאאאא 

  أولاً ـ الإزالة وإعادة البناء :
،אאאאא

אאאאא،אא
12אא1980אאאא،

אאא،אאא
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א    א א    ،  א  
Kאא 

  ʬنياً ـ الارتقاء ʪلمناطق العشوائية :
אאאאאאא

אאאאא،
    א   א   

Kא 

Wאאאאא 
1    א א   א א  

 K 2א K   אא  א 3א   
 K א   א 4א   א   

K5אKאאאאFDix 1983،1998

1998EK 

    א א  א  א 
FRakodiKאא،אE 

 אא  א   א א  ، 
אאאאאא

אאא ،א
א א    K  א   א  

 א   א א אא א    
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א א      א אא  ،
KEאFאאאא 
 ، אא   א א א   א  

Kאאאא 

  منهجية التطوير والارتقاء : 3- 4-2
א،אאאאאא

Wאא 
אאאאאא،

F     א   א    א
 EF    א  ، Eא אא 
Wאאא،א

אאאK 

  التمويل : 4- 4-2
אאאאאא
א     א א א    א א 

Kאאא 

  شعبية :المشاركة ال 5- 4-2
א،אאאא
،אא،א،א
،א،אאא

אאאKא 
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  التوصيات : الارتقاء ʪلبيئة العمرانية للمناطق العشوائية بمكة المكرمة : - 5
אאאאאאאא
א א א  אא   א א

אאאא،אא
אאאאאאא
  אאא   K א אא 

   א   א   א 
   א  א   אא אא

Wאאאאא 

א
א   ، ،  א א  ،

אא،،אא
אא،אא

אFא12אKE 

  : ʬنياً ـ حل مشكلة ملكية الأرض
א،אאא
אאאאאאא
א،א

אאW 
1אאאאאWאא

 א  א א א    א
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 W 1א K  א א א 2 
Kאא 

2 א אא אאא
אאאאא،אא

Kאאא 
3  א   א   W א  

Kאאאא 

א،א אאא
Kאאאאא 

  ʬلثاً ـ إعداد مخطط إرشادي تنفيذي للارتقاء ʪلمنطقة :
אאאאאאאא

א ،   א     
 ،א  א     א א

אא،אא
אאאאאאאאאאא

אא א   א א א   ،  א
Kאאאא 

אאאאאא
אאא،
،אאא،אאא

א א א  א   ،א א ،
אאאאא،אKKא
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     א א א 
K 

  التنفيذ : - رابعاً 
א א א אא   א     

אאאאא
אא،אא

Wאאא،אאא 
1א אא  א ،  א א אא 

Kאאא 
2 א      א  א א 

K 
3א אאא  א א א א  

אא،א
Kאאא 

4אאאאאאאא
Kא 

5אFאאאKאאאE 
6אאאאאאאאאא

Kאא 
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אאא
 א    א   א א א 

Kאא 

  خامساً ـ المتابعة والتشغيل والصيانة :
א،אאאאאא

אאאאא
אא،אאאאאאא
אאאא  אא

א    ، א א  א א 
Kאאא 

  ـ الخاتمة : 6
  א   אא א   אא 

א א   א  א  א א ، 
אא،אאאא،א

 אאא א א א
אKאאא

א א  א א א
אאאאאאK 

   אא א    אא  
אאא א  אאאא   א

אא   אא  א   ، א  א 
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     א א  א   א
Kאאא 

    אא אא א     
אאא،אאאא

אאאKאאא
אא  א، א 

K 

אא אאאאא א
אא ، אאאאא
אאא،אאא

אאאאאאאKאאאK 

אאאאא
،  א אא א    אא 
א א  א  א  אא    א

K 
  

  المراجع : 
1K אKא 
2K F،1995א1416،אאאא،אאא،E

Kא 
3K F  ، 1406א  1986، אא   א W א  ، E

Kאא 
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4K F،1404א  1983،Eאאא،א
Kא 

5K F،1420אאאאאאא،E
K،،אאאא،אא 

6K Fאאא1413א،Eאאאא
Kאאא 

7K F א 1995א   ،   א א א W E
K،אאאאא 

8K F  ، 1988  ، א א א ، E، א אא א
K،א 

9K ،1997אKFUrban RenewalE،אא،
K،א 

10K F א ، 20 J22 1998א?   ، א א  אא א ، E 
،?אאאKאא، 

11K ،F20 J221998،Eאאא
،?אאאא?،אKאא، 

12K F،א1995אאאאאא،Eאא
Kא?אאאאאא?،2K 

13K F،1995، א  אאא، E
،،א?אאאאא2?אK 

14K F،א1998אאא?،אאאא،E
אא،،?א20א J221998K 

15K  ،א،אF1998،Eאאא
א?،אKאא،،?אאא20 J

221998K 
16K F،אא1994אKאאא،E 
17K Kא،א 
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18K F،א1998אאא،Eאאא
?אאאא?אא،אא،،20 J22

1998K 
19K F،1998Kאאאא،E 
20K F  ، א  ، 1992א  א א W א  E

Kאאאא 
21K F،1995אאאWאאאא،E

אא،?אאאאא?،אאא
،5 J81995K 

22K F ، א ، א ،  ، 1420אא  א א   E
،?א?،א16א،1420K 

23. אא،א،אא1412K  
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The Squatting Development in Makkah AL-Mukkaramah 

Characteristics, Problems and Solutions 
 

Mohammad Muslat A. Al-Shareef 
Islamic Architecture  

Dept. of Engineering College 
Umm Al-Qura University  

Makkah 
 

ABSTRACT: 
Squatting areas are well-defined features of urban developments in the 

third world countries. These areas are left behind to fit the urban standards 
and are facing a lot of urban, social and economic problems. Though, these 
areas are showing some common characteristics, they also experience some 
differences that appear from one country to another. 

As an example of such phenomenon, the case of Makkah squatting areas, 
gives a detailed urban practice with a well-examined case. The study, 
therefore aims to uncover the reasons behind location, development, and 
means for change. Features, problems and difficulties are also examined. 

The study comes in five parts, firstly, the introduction, methodology and 
research objectives are defined. Secondly, the process of squatting 
development its characteristics, the reason for change is examined. Thirdly, 
the physical, social, economic as well as environmental problem is deeply 
emphasized. In the fourth part, the international practice of the upgrading of 
such areas is reviewed to establish framework of upgrading and Makkah 
case. The last part is the framework of developing and upgrading the 
squatting area in Makkah the administrative scheme, the method of 
implementation is also defined. 
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ةالطبی فترة الامتیاز خلالالدورات السریریة الاختیاریة الشائعة   

  علي بن إبراهيم السلطان
  كلیة الطب  - الباطنيطب القسم 

  الدمام – جامعة الملك فیصل
  المملكة العربیة السعودیة

  

  لخص :الم
Wאאאאאאא

אאאאאא
Kאאא 

W אא א   א א   א 
א1994 J2000א،א،

Kאאאאאא، 

W אF אא 478  K א  E63.6٪  K 
 א  א     81.8٪   K

אא88.5٪אאאאא K
א29.7٪19.2٪אאאאאאKאא

אא     א   א K א  א
Kא 

א אא א Wא
אאאאKאאא

 א אK א א  א  א א א  
Kאאאאאא 
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Primary health care is not different from any other rotation. Histopathology 
is not included because the cell number is one. 
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Histopathology is not included because the cell number is one. 
 
 
 
       Table 5.  Comparison of the evaluation scores among elective rotations. 
 

 
 

D R A M Op Em E Ob Ps S P Or U Ns N 

Dematology  +  -  -  -        

Radiology -  - - - - - - - - - -   - 

Anesthesia  +           +   

Medicine + +   +        +   

Ophthalmology  +  -  -  -        

Emergency + +   +        + +  

ENT  +              

Obstetrics + +   +        + +  

Psychiatry  +              

Surgery  +           + +  

Pediatrics  +           + +  

Orthopedics  +           + +  

Urology   - -  -  -  - - -    

Neurosurgery      -  -  - - -    

Neurology  +              

 
The abbreviations in the first row are the electives listed in the same order as 
in the first column. 
 
One-way analysis of variance (ANOVA) with post-Hoc multiple 
comparisons using least square difference (LSD). The rotation listed in first 
column is significantly higher (+) or  significantly lower (-) than others with 
P = <0.05. Empty cells signify no difference. 
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Table 4. Comparison of the college graduation grade  
scores among elective rotations 

 
 
 

D R A M 
O
p 

Em E Ob Ps S P Or U Ns 

Dematology   - - -    -  -    
Radiology   - - -    -  -    
Anesthesia + +    +   -      
Medicine + +    + + +     +  
Ophthalmology + +       -      
Emergency   - -     -      
ENT    -     -      
Obstetrics    -     -      
Psychiatry + + +  + + + +  +  + + + 
Surgery         -      
Pediatrics + +             
Orthopedics         -      
Urology    -     -      
Neurosurgery         -      

 
The abbreviations in the first row are the electives listed in the same order as 
in the first column. 
 
One-way analysis of variance (ANOVA) with post-Hoc multiple 
comparisons using least square difference  (LSD). The rotation listed in first 
column is significantly higher (+) or significantly lower (-) than others with 
P = <0.05. Empty cells signify no difference. 
 
Primary health care and neurology are not different from any other rotation. 
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Table 3.  The pattern of elective rotations and the scores of the college 
graduation grades and the evaluations of electives. 

 

Elective Rotation 
Frequency 

 (%) 
Male % 

Grade Score 

mean ± SD 

Evaluation 
Score 

mean ± SD 

Dermatology 142 (29.7) 63.4 1.73 ± 0.68 3.44 ±  0.68 

Radiology 92   (19.2) 73.9 * 1.68 ± 0.61 2.80 ±  0.65 

Anesthesia 39   (8.2) 53.8 2.21 ± 0.77 3.64 ± 0.63 

Medicine 37   (7.7) 59.5 2.3  ±  0.74 3.70 ± 0.46 

Ophthalmology 34   (7.1) 52.9 2.0  ±  0.74 3.38 ± 0.60 

Emergency 33   (6.9) 69.7 1.82 ± 0.58 3.82 ± 0.39 

ENT 18   (3.8) 61.1 1.89 ± 0.68 3.56 ± 0.51 

Obstetrics & Gynecology 15   (3.1) 46.7 1.8  ±  0.86 3.80 ± 0.41 

Psychiatry 14   (2.9) 85.7 2.64 ± 0.93 3.50 ± 0.65 

Surgery 13   (2.7) 61.5 2.08 ± 0.95 3.77 ± 0.60 

Pediatrics 13   (2.7) 7.7 * 2.15 ± 0.69 3.77 ± 0.44 

Orthopedics 10   (2.1) 90.0 1.90 ± 0.74 3.80 ± 0.42 

Urology 9   (1.9) 100.0 * 1.78 ± 0.67 3.11 ± 0.93 

(0.6) Neurosurgery 3   (.6) 100 1.67 ± 0.58 3.00 ± 0.00 

(0.6) Primary Health Care 3   (.6) 66.7 2.33 ± 0.58 3.33 ± 0.59 

(0.4) Neurology 2   (.4) 0 2.50 ± 0.71 4.00 ± 0.00 

(0.2) Histopathology 1   (.2) 0 3.0 ±   0.00 3.00 ± 0.00 

Total 478  (100) 63.6 1.90 ± 0.73 3.41 ± 0.69 

 
* Statistically significant difference between gender using  Chi-Square test, with  more males in       
radiology and urology and more females in pediatrics.  P values  0.022, 0.030 and 0.000 respectively. 
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Table 1.  The demographic Features of interns studied. 

 Males Females Total 

Number of interns 304 174 478 

Percentage 63.6 36.4 100 

Age in years (mean ± SD) 26.4  ± 1.8 26.1 ± 1.7 26.3 ± 1.8* 

* P value  = 0.109   (Student  t – test) 

 
Table 2.   Percentage distribution of the college graduation grades and 

evaluations of  electives and their scores. 
                 

 Excellent 
Very 
good 

Good Fair 
Score 

mean  ± SD 
Grade      

Male 2 13.8 49.7 34.5 1.83 ±  0.73 

Female 1.7 20.7 54.6 23.0 2.01 ± 0.71* 

Total 1.9 16.3 51.5 30.3 1.90 ± 0.73 

Evaluation      

Male 46.4 39.8 13.8 0 3.33 ± 0.71 

Female 63.2 29.3 7.5 0 3.56 ± 0.63 * 

Total 52.5 36 11.5 0 3.41 ± 0.69 

 
*  Statististically higher with P value 0.006 and 0.000 (Mann-Whitney U test) 



  
  
  
  

 Popular clinical electives in medical internship                                    Ali Ibrahim Al-Sultan 

 

  174

Acknowledgement:  
I thank Dr. Ahmad A. Bahnnassy, biostatistician from the department of 

family and community medicine for his advice about the statistics, 
professors Gani Ladipo and Emmanuel Larbi from the department of 
internal medicine for their critical review of the manuscript, and Josefina E. 
Asilo from the postgraduate office for her secretarial assistance. 

References: 
1.  Harth SC; Leonard NA; Fitzgerald SM; Thong YH. (1990)The educational 

value of clinical electives. Med. Educ; Jul; Vol.24(4):344-353. 
2.  Sobral DT.  (1998) Career in Medicine and elective internship: a cohort study.  
      Rev Hosp Clin Fac Med Sao Paulo   Nov-Dec; 53(6):325-329 
3.  Smith SR. (1988) Effects of the ‘Preresidency Syndrome’ on students’ 

selection of fourth-year courses J. Med Educ  Apr;63(4):276-282 
4.   Corboy J; Herbison P. (1993) Trainee interns: education and service roles.  

NZ Med J. Oct. 13: 106 (965):431-432   
5.  Sperry R; Bishop FM; Whitman N.  (1993) Medical students’ use of the 

elective fourth year. Acad Med  Jul;68 (7):582   
6.  Barone JE. Problems (1995) with the fourth-year curriculum of students 

entering surgical residencies. Am J Surg; Mar; Vol.169(3): 334-337. 
7.  Satin AJ; Hines JF; Rosa C; (1999) Armstrong AY; Haffner WH.   A survey of 

residencies regarding 4th -year medical school clerkships. Obstet Gynecol 
Apr;93 (4)618-621   

8.  Fagan MJ; Curry RH; Gallagher SJ. (1998) The evolving role of the acting 
internship in the medical school curriculum. Am J Med  May; 104(5):409-412   

9.  Saudi Council for Health Specialties. (1999) Annual Report; 27-28. 
 



 

 
 
 
 
 

 Scientific Journal of King Faisal University (Basic and Applied Sciences)                         Vo.4 No.1   1424 (2003) 
                        

 

  173

surgical specialties (6,7).   Anesthesia elective rotation is a proper choice for 
surgical specialties.  

Medical graduates in our country are posted mainly by the ministry of 
health to primary health care centers. This is a mandatory service lasting 
between 6 months to 2 years prior to pursuing any specialty training. 
Dermatology and radiology electives are relevant and appropriate for 
practice in the setting of primary health care. 

Dermatology and radiology are viewed as relatively light duty rotations 
compared with the four main mandatory ones. This might be a contributing 
factor in their being frequently chosen. As discussed above their relevance 
to the career of most interns is apparent. All the listed electives are taught in 
the undergraduate curriculum with the exception of emergency medicine.  
The dermatology and radiology courses are 3 and 2 weeks long respectively.   
Revision of the extent of exposure to these rotations is warranted.     

Conclusions: 
Interns do not necessarily choose subjects known to award high 

evaluation scores.   Dermatology is a popular elective, so is radiology even 
though it is known to award low scores.   Both of these subjects are relevant 
to most of the national residency programs and primary health care services.   
These facts may have relevance in their popularity.   The college graduation 
grades do not have definite relevance to the choice of electives.   It is my 
suggestion that further studies of the elective rotations and the duration of 
exposure to dermatology and radiology in the undergraduate curriculum are 
recommended.  Medical schools should guide and advise their interns about 
the relevance of electives toward future specialty and practice.  
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The College graduation grades for dermatology and radiology were not 
higher than the rest of elctives. Psychiatry, internal medicine, anesthesia, 
opthalmology and pediatrics electives attracted graduates with higher 
undergraduate performance. Since the majority of interns, have college 
graduation grade of fair to good, psychiatry rotation is the elective that 
attracted interns  with the best undergraduate performance.  These interns 
represent a small percentage.   Such  observation can not definitely 
contradict the view of Sobral that the college graduation grade has no 
influence on the selection of electives (2). This factor as well was not 
significant in attracting interns to take electives in dermatology or radiology.   

Higher end of rotation evaluation scores were awarded by emergency 
medicine, obstetric and gynecology, and internal medicine departments. 
These include only two of the six popular elective rotations.   Radiology 
department awarded lower evaluation scores than most other departments 
even though evaluations of electives are typically inflated (6).   Despite its 
lower evaluations, radiology attracted a significant number of interns.  The 
majority of interns have evaluations in the range of very good to excellent, 
none of them fair.   These observations indicate that evaluations do not have 
much effect on selection of electives.  

Data from the 1999 annual report of the Saudi Council for Health 
Specialties, reveal, that there were 1551 registered trainees in the various 
programs (9).  There were 18 established residency programs.  The leading 
six programs are pediatrics, internal medicine, obstetrics and gynecology, 
general surgery, family medicine and ophthalmology, with 20.6%, 14.3%, 
12.7%, 11%, 9.5% and 4.8% of trainees respectively and a total of 72.9% of 
trainees.  Only internal medicine and ophthalmology were ranking high in 
the frequency of electives as well in the national residency programs. While  
Dermatology program represented only 2.6% of total trainees and ranked 13 
in order.   Radiology program accounted for 4.2% of trainees and ranked 7, 
but it was established  during 1999.   

Dermatology elective rotation is relevant to residency programs like 
pediatrics, internal medicine and family medicine and could be so for 
obstetric and gynecology (7), but not for general surgery. Radiology is 
relevant to the popular residency programs mentioned above especially the 
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Discussions: 

Available literature is scarce about electives in rotating medical 
internship (2,4). Electives in the senior year of U.S medical schools are 
frequently addressed (3,5,6,7).  There is no rotating internship in these 
medical curricula (8). Accordingly, the scope for comparison of such 
literature with the data in this article is limited.  

The data reveal a preponderance of male graduates. This is a reflection 
of the college admission policy of a 2:1 male to female ratio.  Both the 
college graduation grades and evaluations of electives are higher in female 
interns. There was a female preference to pediatric electives, and male 
preference to urology electives, indicating that gender has effect on their 
choice.  Radiology attracted more males than the expected gender 
distribution. 

The most common choice of electives in available literature is for 
anesthesia, emergency medicine and clinical pathology in addition to the 
major subjects of medicine, surgery, pediatrics, obstetric and gynecology, 
and family and community medicine which are mandatory in our internship 
(5).   However these electives are chosen by the students in their final year,  
and these schools do not have rotating internship (3,5).   The most 
frequently chosen elective rotations by our interns are dermatology and 
radiology, which accounts for almost 50% of elective choices. This is 
followed by less frequent but still popular rotations including anesthesia, 
internal medicine, ophthalmology and emergency medicine.  These six 
specialties account for more than three quarter of elective choices.   There is 
therefore a clear difference in the choice of electives by our graduates and 
those of other medical schools.   This  not only reflects differences in 
curricula, but may also be related to availability of residency programs and 
health care systems.   Since our interns do not have an opportunity to do 
their internship and the electives outside the Kingdom, they miss the 
valuable experience of exposure to other systems overseas (4).   
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A total of 478 medical graduates were included in the study.  Their 
demographic features are shown in Table (1). There were more males 
(63.6%) than females. There was no difference in mean age between the 
sexes. Table (2) shows the percentage distribution of the college graduation 
grades and the evaluations of electives.  Female interns have significantly 
higher scores than males for both variables.   81.8% of interns have fair to 
good grades at the college graduation while 88.5% have very good to 
excellent in their evaluations of electives.  Table (3) shows the pattern of 
elective rotations chosen by interns during their internship in descending 
frequency. The most frequently chosen rotations are dermatology (29.7%), 
and radiology (19.2%) , both accounting for almost half of the elective 
rotations.   These are followed by anesthesia (8.2%), internal medicine 
(7.7%), ophthalmology (7.1%) and emergency medicine (6.9%).   The 
percentage frequency of each of the other rotations is less than 5%. 
Statistically significant differences are observed between genders with more 
males in radiology and urology and more females in pediatrics. 

The mean scores for the graduation grades and electives evaluations are 
shown in table (3). Comparision of the college graduation grade score of 
each elective rotation with others is shown in table (4).  Psychiatry comes 
first in attracting interns with high graduation grade; exceeding 11 other 
rotations, which represent 85.3% of interns. It is followed by internal 
medicine and anesthesia exceeding 6, and 3 other rotations that represent 
64.6% and 55.8% of interns respectively.  Comparision of the elective 
evaluation score of each elective rotation with others is shown in table (5).  
Higher evaluation scores are awarded by emergency medicine, obstetric and 
gynecology and internal medicine which exceed 5, 5, and 4 other rotations 
representing 58.6%, 58.6%, and 57.9% of interns respectively. Though 
frequently chosen, dermatology, radiology, anesthesia and ophthalmology 
ranked much lower in the award of higher evaluation score. The leading 
rotation that awards lower evaluation score is radiology, which is less than 
12 other rotations representing 77.4% of interns.  This is followed by 
urology, which is lower than 7 other rotations representing 33.3% of interns. 
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our College to one month to allow for one-month mandatory rotation in 
primary health care to compensate for deficiency in the undergraduate 
curriculum.   Elective rotations and their educational values are not studied 
in this setting of medical schools nationally and regionally. 

Harth et al noted a number of aims and objectives of medical  
electives (1). They include the followings: to enable medical students to 
gain knowledge and practical skills in a particular discipline, to overcome 
real or perceived academic deficiencies, to allow ‘career sampling’ and 
assist in choice of future career, to provide a change of pace and relief from 
the tedium of the medical course, to encourage self-directed learning, to 
enable students to observe and participate in medical practice in different 
setting, and to foster professional development, general education and 
personal growth. Career choice is a frequent reason for selection of electives 
(1,2,3).   

The purpose of this study is to know the pattern of selection of electives 
during the rotating internship, to review their relevance to potential interns’ 
careers, and to find out if the college graduation grades or the evaluation of 
electives have influence on the choice of electives.  

Methods: 
All Saudi graduates from the College of Medicine at King Faisal 

University who completed their internship during the period August 1994 
till July 2000 were included in the study. Their records were reviewed for 
the relevant data presented. This included sex, age, the college graduation 
grade, and the evaluation of their one-month elective during the internship. 
A score out of 4 point scale was assigned for graduation grade and the 
evaluation of the elective rotation as follow:  Fair = 1, Good = 2, Very  
good = 3 and Excellent = 4. Statistical analysis was done using spss 
statistical software. 

Results: 
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Abstract 

Objective: To know the pattern and review the relevance of selection of 
electives during a rotating medical internship, and to find out if the college 
graduation grade and the evaluation of the elective rotation have influence on 
intern’s choices.  

Methods: Data of all Saudi interns graduates of King Faisal university during 
the period August 1994 to July 2000 were reviewed for age, gender, the 
college graduation grade, and the evaluation of the elective rotation. 

Results: 478 medical interns are included.  63.6% are males.  81.8% of 
college graduation grades are fair to good.  88.5% of the evaluations of their 
electives are very good to excellent.  Dermatology and radiology are chosen 
by 29.7 and 19.2% of interns respectively.  Psychiatry attracts interns with 
high college graduation grades.  Radiology end of rotation evaluation scores 
are lower than others. 

Conclusions: Dermatology is a popular elective, so is radiology even though 
it is found to award low evaluation scores.   The frequently chosen electives 
are relevant to the career of the majority of  interns joining the national 
residency programs and health care services.   The college graduation grades 
do not have definite influence on the choice of electives.    

Introduction: 
The medical college curriculum of King Faisal university  like others in 

the Kingdom of Saudi Arabia requires rotating medical internship. It is a 
twelve-month period with four main mandatory subjects including internal 
medicine, surgery, pediatrics and obstetric and gynecology. There is an 
elective period, which is usually 2 - 2 1/2 months long. This is reduced in 
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relationship regarding input-output model. 
3. Statistical model improves and works better with large data. 
4. Break the problem into different parameters for testing models.  

Optimum final model should be based on the evaluation of synthesizing 
specifications (i.e. standard deviation, mean square root, maximum 
absolute error…. etc). 

5. Begin with default synthesize setting as more complex model do not 
give good result (depending on the data), because sometimes functioning 
relationship degrading with high complexity of model synthesizing (low 
value of CPM). 

6. Investigate data before modeling using third party graphical applications 
(ID5, Statistica, Mathcad).  It is advised to visualize data in multi-
dimensional graphs rather than in tabulated numbers form.  

7. Develop the management utilities of the SILS in way that experimenter 
could export the trained and evaluated data in a third party graphical 
applications (i.e. Statistica, ID5). 

8. Update information to maximum utilization of the predicting model. 
9. Further development of study is to develop a model use the 

extrapolation by predicting temperature and relative humidity for 
individual days. 
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FIGURE 12. Surface plot for the actual data derived from MEPA  
for the maximum temperature and maximum relative humidity. 
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Conclusion and Further Study  
SILS provided accurate prediction of the two required values of the 

weather elements, maximum daily temperature and maximum relative 
humidity.  SILS proved to be a reliable statistical inductive learning 
network.  It was found that optimum model and result could be improved 
and even the error reduced.  Management utilities within the program can 
manipulate the data to fine-tuning the network performance.  The following 
are some recommended to carries future work: 
1. The data to be trained should be a good representation of the problem 

that need to be solved (i.e. the input variables have relation of output 
variables.)  

2. The data to be trained should be adequate; that the statistical model 
produced has the ability to construct good automatic function 
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Figure 10. Optimum model performance  
for the maximum relative humidity 

 

 

 

 

 

 

The results obtained for model (A), was exported to Statistical 
program (Statistica 1995) to visualize the performance in three dimensional.  
The desired and the predicted results for both  (maxdt and maxrh) are shown 
in Figures 11 and 12.  

FIGURE 11.  Surface plot for the performance of model (A). 
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It was observed that the 9 parameters set produced the optimum model 
(model A).  Manipulating the synthesis setting and data training percentage 
(75% and 95%) produced the improvement of the optimum model.  It was 
previously found that CPM value did not affect the predicting model in the 9 
parameters (model A).  There was slightly improvement in model (A) 
during implementing the setting.  When the model was tested the result 
became excellent with error set in the formula.  

Figure 9 and 10 represent both the optimum maximum daily temperature 
(maxdt) and maximum relative humidity (maxrh) respectively for January 
1992. 
 

Figure 9. Optimum model performance  
for maximum daily temperature 
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The 36 parameters data models were trained with the same synthesizing 
setting for the 36 parameters and data trained with 75% and 95% of total 
data.  Table 5 and 6 show the performance comparison of the six predicting 
models and their statistical criteria for both maximum daily temperature 
(maxdt) maximum daily humidity (maxrh), respectively. 

From Table 5, for the maxdt, the maximum error reached to 40408% for 
shorter time duration (8 sec or 3 min), while it reached 1150% for longer 
time (3 hours) for 95% of the total data.  From Table 6, for maxrh, it was 
observed that the maximum error reached up to 1000% or different time and 
percentage of the total data. 

From the Tables 5 and 6 it was observed that the statistical criteria 
deteriorated and the error was extremely large (reached up to 1000% for the 
absolute maximum error).  The time of synthesizing of model took 4 hours.  
There was slight improvement in the absolute average error where it’s 
decrease from 61.018 for the 75% total data to 31.987 when model trained 
with 95%.  

Evaluation  

The overall evaluations of the three models are shown in Table 7.  It was 
found that the 9 parameters predicting model score the best statistical 
criteria.  A linear relationship for input-output was produced in the 9 
parameter prediction model (A).  A nonlinearly parameters was introduced 
for models B and C. SILS seek to set functioning relationship with the 
variables been added.  However, when the SILS tried to fit curve within the 
given inputs-output of a doublet and triplet relationships that were 
introduced in the network synthesizing, confusion took place as result the 
input-output functioning relation was deteriorating in model (B), and (C).  
Figure 9 shows the elements relationship of each prediction model. 
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FIGUR 7. Default model (B) performance maxrh (CPM =1, Number of Layers = 4, 
Number of Layer Sizes =15) generated by 95% of total training data 
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Model (C)  for Thirty Six (36) Set Parameters of Input Data   

The 1826 daily weather data observations for all 36 set of parameters 
(year, month, day, maxdt, mindt, medt, maxrh, minrh, menrh, …. etc.) were 
used as inputs.  Outputs are the maximum daily temperature (maxdt) and 
maximum relative humidity (maxrh). Figure 8 shows the representation of a 
input-output relationship. 

 
FIGURE 8.  Input-output relationships for model (C) 
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From Table 3, it was observed that the maximum error for the maximum 
daily temperature increased from 0.0604 when the data model trained was 
with the 95% of the data for model A to 0.06112 when data model was 
trained with 95% of the data for model (B).  The maximum absolute errors 
for both the maximum daily temperature and the maximum relative 
humidity were significantly reduced using 95% of the total traning data.  
Figure 6 and 7 show performance comparison for the best two predicting 
(B) models of default CPM values for maximum daily temperature (maxdt) 
and maximum daily relative humidity (maxrh) respectively. 

FIGURE 6. Default model (B) performance for maxdt (CPM = 1, Number 
of Layers = 4, Number of Layer Sizes =15) generated by 95% of total 

training data. 
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predicting models and their statistical criteria of model (B) for both 
maximum daily temperature (maxdt) and maximum daily humidity (maxrh). 
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FIGURE 4. Default model (A) performance synthesized  
(CPM = 1 Number of Layers = 4, Number of Layer Sizes = 15)  

generated by 95% of total training data. 
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Model (B) for Eighteen (18) Set Parameters of Input Data   

The 1826 daily weather observations represent 18 climatic parameters 
(year, month, day, maxdt, mindt, mendt, maxrh, minrh, menrh,.... etc), were 
used as inputs.  Outputs are the maximum daily temperature (maxdt) and 
maximum relative humidity (maxrh).  Figure 5 shows input-output 
relationship for model (B). 

 
Figure 5. Input-output relationships for model (B) 
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It was observed from Table (1) for maximum daily temperature with 
75% of the total traning data that the synthesizing setting was not influenced 
the statistical criteria.  It's seen that the maximum absolute error was 2.458 
for all model synthesized with different CPM values, number of layers and 
size of layers.  However, there was good improvement when the model 
trained with 95% of the total training data except in the minimum model 
setting where a value of 2.458 was observed.  The performance for the 
maximum relative humidy as shown in Table 2, was much better and values 
of the maximum absolute error were reduced.  However, increasing the total 
percenatge of training data values of maximum error were reduced; and 
therefore more percentage of data prove better results.  The 75% of the total 
trained data consist of 1370 while the 95% consist of 1437. 
 
Figure 3 and 4 show the performance of prediction for the default models 
for the first 31 days of January 1992. 
 

FIGURE 3. Default model (A) performance synthesized  
(CPM=1, Number of Layers = 4, Number of Layer Sizes = 15)  

generated by 75% of training total data. 
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Modeling Maximum Daily Temperature and Relative Humidity 
The data were divided into three different sets of parameters, (9, 18, and 

36). The models produced from each set of parameters data were 
manipulating by different synthesizing setting (CPM value, number of 
layers and size of layers) and trained by percentage of the total data 75% 
and 95%.  The details and explanation of the all sets of parameters and their 
statistical criteria are explained as: 

Model (A) for Nine (9) Set Parameters of Input Data   
In this model, the 1826 daily weather observations representing 9 

parameters (year, month, day maxdt, mindt, mendt, maxrh, minrh, menrh), 
were used as input to the network synthesis procedure.  Outputs are the 
maximum daily temperature (maxdt) and maximum relative humidity 
(maxrh).  Figure 2 shows input-output relationships for model (A): 

 
 

FIGUR 2.  Input-output relationships for model (A) 
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Each model of the 9 parameters set was created with different 
synthesizing setting and generated with 75% and 95% of the total training 
data.  Table 1 and 2 show the performance of the six plus optimum 
predicting models and their statistical criteria for both maximum daily 
temperature and maximum daily humidity. 
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There are only four major steps needed for application: 
1. Import data: data should be imported in the form of ASCII or rich-text 

files. 
2. Train data: manipulation and training of the data before synthesizing 

the model.  The variables could be specified as input-output; and the 
training could be fine-tuned by adjusting the setting and generation of 
the data model parameter with different values. 

3. Evaluation and performance: the unseen tested data could be 
evaluated. Histogram and specification of performance of the model 
could be obtained as graph or text file. 

4. Implementing the model: once the data used to be trained and model 
obtained, the results can be obtained by the query function as interactive 
tools or by converting the model into 'C' subroutine.  

Process for Data Preparation  
The data for 36 daily weather elements were exported to the program 

and synthesized by the network.  The trained data were divided into 3 sets of 
parameters as follow: 

Model (A)  for Nine (9) Set Parameters of Input Data   

Model (B)  for Eighteen (18) Set Parameters of Input Data   

Model (C)  for Thirty Six (36) Set Parameters of Input Data   

Different models have been generated for each set of parameters. The 
best model is the one that scores more in the synthesizing criteria.  Outputs 
are maximum daily temperature  (maxdt) and maximum relative humidity 
(maxrh) while the input are the rest of weather data for each parameters set.  
Manipulating model, synthesizing setting and data generation have been 
manipulated by selecting best models within the simulator.  Once the model 
is set with different value of CPM, number of layers and size of layers 
network then it synthesizes automatically.  Predicted models were 
developed after testing and evaluations. 
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Single, doublets and triplets are elements with names based on the 
number of input variables.  These elements are of third degree polynomial 
equations and doublet and triplets have cross-terms that allow interaction 
between the nodal input variables.   A typical network structure used is 
shown in Figure (1). 

 

FIGURE (1) Three layers statistical inductive learning network 
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N   = the number of training data. 

Sp² = a-priori estimate of the true unknown model error 
variance. 

The constants K, N, and Sp² are determined by the set of examples which 
used to train the model.  As Sp² decreases or N increases, it has the ability of 
fitting the data with more confidence and allow for more Complexity 
Penalty Multiplier (CPM).  The CPM value (ModelQuest ProspectorTM, 
1997) can be adjusted.  The default value for the CPM allows using its best 
estimate for KP value.  The CPM is a variable that can be adjusted within 
the tool.  As the value for the CPM increases the impact of the complexity 
penalty term increases. 

The default sitting values of the Complexity Penalty Multiplier (CPM), 
the number of layers and the size of layer are 1, 4 and 15 respectively.  
Several models were produced which are based on mathematical equations 
(Montgomery, Drake, 1990): 
Single element: 
w w x w x w x0 1 1 2 1

2
3 1

3  ( ) ( ) ( )  (3) 
Doublet elements: 
w w x w x w x w x w x x w x

w x w x x w x x

0 1 1 2 2 3 1
2

4 2
2

5 1 2 6 1
3

7 2
3

8 2 1
2

9 1 2
2

      

 

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )
 (4) 

Triplet elements: 
w w x w x w x w x w x w x

w x x w x x w x x w x x x

w x w x w x w x x w x x

w

0 1 1 2 2 3 3 4 1
2

5 2
2

6 3
2

7 1 2 8 1 3 9 2 3 10 1 2 3

11 1
3

12 2
3

13 3
3

14 2 1
2

15 1 2
2

      
    

    

( ) ( * ) ( * ) ( * ) ( * ) ( * )

( * * ) ( * * ) ( * ) ( * * * )

( * ) ( * ) ( * ) ( * * ) ( * * )

( 16 1 3
2

17 3 1
2

18 3 2
2

19 2 3
2* ) ( * * ) ( * * ) ( * * )x x w x x w x x w x x   (5) 

 
Where; 

wn = coefficients determined by SILS. 

xn = input variables. 
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between 1990 and 1994.  The daily weather data was arranged for 
synthesizing process into three sets of parameters (9,18 and 36) for different 
number of years.  The predicted data has been evaluated, tested and errors 
had been recorded in percentages. 

Mathematical Modelling 
SILS is a statistical neural network tool, which trains a set of examples, 

and predicts mathematical relationship in a set of data.  It is an excellent tool 
in modeling numeric information; for example it can perform the following 
modeling: 
1. Automatically discovers network solution of a complex problem from a 

set of examples. 
2. Maps a mathematical model of the relationship in the data. 
3. Automatically determines the best structure model, element types, 

coefficients and correlations based on the selection of the most accurate 
model without over-fitting the data. 

The module produced by the synthesis process is powerful and compact 
transformation implemented as a layered network of feed-forward functional 
elements.  The output of any given element, together with the original input 
variables, can feed into subsequent layers.  Models are trained from layer to 
layer until the model ceases to improve. The Predicted Square Error (PSE) 
(Barron, 1994) is the modeling criterion.  It is a heuristic measure of the 
expected network squared error for independent data set.  The PSE is 
derived from:  

PSE FSE KP          (1)  

Where: 
PSE = Predicted Square Error 

FSE = Fitting Square Error of the model for the training data. 

KP   = complexity penalty 

Where; 
KP CPM K N Sp *( / )2 2                                                               (2) 
Where; 

K   = the total number of coefficients. 
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Introduction 
Application of artificial intelligence has gained worldwide acceptance. 

The artificial intelligence falls into Knowledge-Based (Experts) Systems or 
Machine Learning Techniques or combination of both.  Treamodus research 
works have been carried out in the engineering applications using artificial 
neural networks (Jadid 2000, Jadid and Fairbain, 1996, 1998, 
SubbaNarasimha, et al. 2000) 

SILS (ModelQuest Prospector, 1997) is a machine learning tool that 
automatically abducts the network solutions to complex designs, prediction, 
and controlling.  In addition to synthesizing statistical networks, it encodes 
them into computer subroutines that can be linked with the main C program.  
Statistical networks can accurately predict complex function and substitute 
relationships that cannot be obtained by conventional statistical method. 
SILS provides a complete environment that analyze, synthesize, and encode 
statistical network. 

Local electrical companies always look for modern ways to cut losses 
due to the extreme consumption of the electrical energy.  In summer season 
between May and September the Saudi electrical company in the eastern 
province recorded many losses and occasionally shutdown of power plant 
due to high electricity consumption.  The company major facilities 
(substations and transformers and power plants) required to be maintained 
under certain temperature. Researchers, electrical engineers designers and 
planners need simulated climatic conditions, especially, air temperature and 
relative humidity during the initial design. Therefore, there is always a need 
for using artificial intelligence such as learning-machine or expert’s system 
application, to assist in predicting temperature and humidity for the 
operation. 

A historical data was used to build a prediction model. The main 
objective was to produce reliable and cheap model for the electrical 
company for both maximum daily temperature and maximum relative 
humidity for any day of year 1992 by using climatic from years data 
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Predicting Air Temperature and Relative Humidity Using a 
Statistical Inductive Learning Simulator 

 

Mansour Nasser Jadid 

Department of Building Science &Technology, 
 King Faisal University 

 P. O. Box 30973 Al-Khobar 31952, Kingdom of Saudi Arabia 
  

Abstract  
This paper present a Statistical Inductive Learning Simulator (SILS) to 

forecast the maximum daily temperature (maxdt) and the maximum daily 
relative humidity (maxrh) for the Saudi electrical company in Eastern 
Province.  Predicting and visualizing engineering parameters is an essential 
issue for the electrical company to search for modern ways to cut losses due 
to the extreme consumption of electrical energy during summer season. 

The weather data that consist of 36 daily weather records (parameters) 
were provided by Meteorological Eastern Province of Saudi Arabia 
(METEP).  SILS is a learning Abduction Induction Machine (AIM) which 
automatically models the data by training and evaluation.  The result is an 
automatic-function (input-output relationship) based on a statistical model.  
The study has stressed the use of different model settings such as Complexity 
Penalty Multiplier (CPM), number of layers, and size of layers which is a 
part of the program.  The data has been trained for different number of 
parameters and manipulated by either destruction or construction models 
until optimum model was produced. 

The predicted daily weather data of maximum daily temperature 'maxdt' 
and the maximum ralative humadity (maxrh) was provided to synthesizing 
model for four years (1990,1991,1993,1994) as training.  The desired data for 
the 'maxdt' and the (maxrh) of any day in year 1992 used for predictions.  
Error percentage was calculated based on the estimated and actual data.  

    Key words: Statistical Inductive Learning, Visualization, Complexity 
Penalty Multiplier, Prospector, Maximum Daily Temperature, Maximum 
Ralative Humadity, Synthesis, Traning, Evaluation. 
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  الأثر الغذائي لثمار أشجار الحراز عند إستخدامھا
في تغذیة الماعز الصحراوي السوداني  

  *بنو إبراهيم موسى ت دالجبارعوض الكريم إبراهيم عب
  كلیة الإنتاج الحیواني –جامعة الجزیرة 

  السودان –وادمدني  20ص.ب 

  كلیة الإنتاج الحیواني –جامعة الخرطوم *

  السودان –شمبات  –الخرطوم شمال  – 32ص.ب 

  الملخص :
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Table 2 

Feedlot performance of male desert goat kids 

 

Item 
Diet 

1 2 3 4 SE. 

Animals number 7 7 7 7 -- 

Weeks on feed 12 12 12 12 -- 

Initial live weight (kg) 18.47a 18.63a 18.53a 18.60a 0.77 NS 

Final live weight (kg) 20.72a 22.77a 21.96a 21.61a 0.72 NS 

Total gain (kg) 2.42a 4.53a 3.70a 3.26a 0.72 NS 

Live weight gain kg\day 0.029a 0.054a 0.044a 0.039a 0.50 NS 

Feed conversion ratio 31.72b 19.44a 23.18a 25.90a 0.77** 

Dry matter intake kg\day 0.62b 1.05a 1.02a 1.01a 0.49* 

Digestible Crude protein (kg) 0.112 0.085 0.136 0.076 -- 

Nitrogen retained g\day 5.27 3.30 6.62 0.60 2.12 NS 

Total digestible nutrient % 76.16 69.15 66.14 72.11 -- 

NS Not significant P<0.05 
*  Significant difference P<0.05 
**  significant difference P<0.01 
Means in a row followed by the same letter or no letter do not differ 
Significantly P>0.05 
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Table 1 

percentage and proximate composition of experimental diets 

 

Ingredients % 
Experimental diets 

1 2 3 4 

F. albida dry pods 0.00 15 30 45 

Sorghum vulgarie 45 30 15 0.00 

Ground-nut cake 20 20 20 20 

Ground-nut hulls 23 23 23 23 

Molasses 10 10 10 10 

Mineral-vitamin mix 2 2 2 2 

Proximate composition (%) dry matter basis 

Dry matter 97.40 97.10 97.00 97.50 

Crude protein 97.40 97.10 97.00 97.50 

Crude fibre 20.98 23.83 26.80 29.63 

Ether-extract 3.70 3.09 3.61 3.69 

Ash 3.30 3.51 3.66 3.38 

Nitrogen-free extract 45.42 49.68 49.79 48.56 

ME. MJ\kg DM 11.52 11.49 11.88 11.79 

Each value is the mean of two analyses  
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converting feed to body tissues. This was in agreement with finding of El 
Amin et al(1990) for desert goat kids receiving diets containing of low, 
medium and high concentrates . The average dry matter intake pattern 
reported in this study was comparable to that of White Boran goat receiving 
rations containing 0.00, 20, 40 and 60% F,albida pods (Ibeawuchi and 
Adamu, 1990). The observed values for dry matter intake are adequate for 
the weight of the kids used and indicate good acceptance of the 
experimental diets The observed differences among diets in crude protein 
intake were largely related to differences in crude protein and dry matter 
intake. 

The rates of liveweight of kids used in this study substantiate similar 
finding reported by Devendra, 1977; Babiker and Tibin, 1985; El Amin et 
al.1990; Ibeawuchi and Adamu, 1990.The slow rate of growth observed in 
this study may be attributed to variety of factors including poor genetic 
make-up, extra energy expenditure associated with inherent excessive goat 
kids activity and relatively high maintenance requirements (McDowel and 
Bove, 1977)., inadaptability of goats to husbandry in confinement and the 
inclination of goats to browse rather than to hand feeding in a feedlot 
system. The high feed conversion ratios in this study was in harmony with 
similar results reported by McDowel and Bove (1977); Robstad, (1977) and 
El Sayed (1981). However, incorporation of F.albida pods in the diets 
improved the ability of the kids to convert feeds into body tissues. 

The decrease in daily liveweight gainas as the level of of F.albida pods 
increased to 45% could partly be due to the decreased efficiency of feed 
utilization rather than the reduced feed intake alone. This is in conformity 
with finding of Ibeawuchi and Adamu(1990). Values of total digestible 
nutrients and digestible protein in all diets indicated that the four diets had 
high nutritive value for the male goat kids. Similar conclusion has been 
reported by(Ibeawuchi and Adamu, 1990). 

It was concluded that incorporation of F.albida pods up to 45% had no 
adverse effects on kids performance and nutrient digestion. 
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RESULTS 
Ingredient and proximate composition of the formulated diets are shown 

in Table 1. It was designed that percent composition of the experimental 
diets be fixed and varies only with regard to F.albida and Sorghum grains. 
Graded levels of the former has quantitatively replaced the latter. Proximate 
composition of the four treatment diets indicate that crude protein was fairy 
adequate and similar to the recommendation of (A.R.C., 1980) of 0.20-
0.38g CP\g gain.  

Dry matter intake, liveweight gain and feed conversion ratios are 
presented in Table 2. Mean daily feed intake and feed conversion ratios 
were significantly improved with incorporation F.albida pods. Liveweight 
gain also improved, but non significantly, with incorporation of F.albida 
pods being highest with treatment 2 and least with treatment 4. 

Average daily live weight gain tended to decrease with increase level of 
F.albida. As a result animals gained 54,44 and 39 grams in treatment 2,3 
and 4 respectively, while the kids in the control gained 29g\day. Intakes 
were higher for kids fed diets based on F.albida pods and lower for kids in 
the control group (Table,2). Feed conversion ratios (feed\gain) was 
significant (P<0.05) among the treatment groups indicating that 
incorporation of F.albida improves palatability of Sorghum based diets for 
ruminants. Feeding of F.albida pods up to 45% of the total intake produce 
no adverse effects on feed intake or body weight gain.. 

Figures 1 and 2 illustrate the growth curves and dry matter intake of 
groups fed the treatment diets throughout the 12 weeks experimental period. 
Liveweight gain increased consistently with the increase in the feeding 
period up to the end of it. 

  
Discussion 

In the present study kids on various diets consumed 0.92, 1.05, 1.02 and 
1.01kg feed \head\day for treatment 1, 2, 3 and 4 respectively. The average 
feed intake of kids fed various levels of F.albida pods was significantly 
higher (P<0.05) than that of kids fed the control Sorghum diet. This is 
consistant with finding of (N.R.C., 1984) which postulated that animals of 
high feed intake grow at a faster rate than those which fed less. 
Consequently, kids fed different levels of F.albida were more efficient in 
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ground (2mm screen) and mixed throughly to ensure uniform blending and 
pelletting. 

Allocation of animals to treatments: 
At the end of the standardization period, 28 of the animals were weighed 

in a walk-in balance(150 kg maximum load) and divided into four similar 
groups of seven animals each according to age and weight. Each group was 
assigned randomly to one of the four dietary treatments. Animals within 
each group were separately penned and fed as outlined. Each pen was 
provided with watering and feeding facilities. Animals in each group were 
fed collectively the respective diet throughout the 12th week experiment 
period. The experimental diets were introduced gradually to the kids and 
adlib feeding level took place after one week,and was thereafter maintained 
to the end of the experiment.  

All the kids were weighed at the beginning of the experiment and 
weekly thereafter. Daily water and feed intake were recorded and food was 
withheld from the animals 12 hours before weighing. At the end of the 
feeding trial, two kids from each treatment were randomly taken for further 
evaluation of the experimental diets. To assess the nutritive value of the 
diets to which they were adapted, digestibility trials (4X4 Latin square 
method) were conducted using metabolic crates. Samples of feed offers, 
feed refusals, faeces and urine were collected daily for 7 days, with 5 days 
switch off, and properly preserved and stored. At the end of the trial, 
proximate analysis were carried-out on the composite samples for each feed, 
refusals, faeces and urine according to ( A.O.A.C., 1990) methods. 

Analysis of variance (Snedechor and Cochran, 1967) was performed to 
study treatment effects on feed intake, liveweight gain feed conversion 
ratios (total weekly feed intake for each group\total weekly gain). Duncan 
multiple range test was used to compare means. 
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entirely on drought tolerant pasture species and supplement their nutrient 
requirement generally from the available fodder trees and shrubs. 

Faidherbia albida tree is particularly a note-worthy among the deciduous 
leguminous fodder trees of the Sudan.The tree has relatively wide ecological 
amplitude and unique nature of bearing leaves and flowers during the dry 
season and shedding leaves during the rainy season(Osman and El Atta, 
1993). Owing to this phenology, the tree provides abundant pods and green 
fodder for nourishing animals during period of feed scarcity. Animals are 
reported to (Storrs, 1977) to eat the pods which contain an average 12,40% 
crude protein and 42.65 nitrogen free extract(Wilson, 1963). It has been 
estimated (Jung, 1967: Wickens, 1969; Delwaulle, 1977) that the mature 
tree of F.albida could produce 135 kg of pods with average value twice that 
of good hay or dried peanut. There is however, a paucity of information on 
the extent to which F.albida pods can be utilized by goats and other 
animals. With this background in mind, this study was planed to evaluate 
the feeding potential of the ripe pods of F.albida using Sudan desert goats. 

MATERIALS AND METHODS 
Animals and their managements: 

Thirty entire male kids of desert type were purchased from El Dien town 
(about one thousand kilometers west of Khartoum) for the feeding and 
digestibility trials. They ranged in age between 6-8 months and the average 
live-weight was 18.5 kg. They arrived in trucks to the experimental site in 
Soba, Central Veterinary Research Laboratory, the kids were rested and 
identified with ear tags . They were allowed standardization period of three 
weeks during which they were fed Abu sabein (Sorghum bicolor) and 
treated with broad spectrum anthelmintic. The animals were housed in pens 
with concrete floor and roof. The pens were equipped with adequate 
watering and feeding facilities . 

Deits preparation : 
F.albida ripe dry pods were brought from Wadi Al Hamadi in North 

Kordofan State. The experimental diets were formulated to contain 
0.00,15,30 and 45% F.albida ripe pods designated treatment 1, 2, 3 and 4 
respectively. The pods and other ingredients (Table,1) were mechanically 
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Gezira University, Faculty of Animal Production,  

P.O.Box 20, Wad-Medani, Sudan 
*Khartoum University, Faculty of Animal Production, 

 P.O.Box 32, Khartoum, North, Shambat , Sudan 

 
Abstract 

This study was conducted to assess the nutritive value of F.albida 
(Haraz) as a fodder tree. A total of 28 entire,6-8 months  Sudan desert male 
goat kids were used for the study . The kids were randomly allocated in 
groups of seven to four diets containing 0.00,15,30 and 45% dry F.albida 
pods designated treatment 1(control),2,3 and 4. The diets were offered in a 
pelleted form ad libitum in a 12 weeks feeding trial. Eight kids (two from each 
group) were utilized for the digestibility trial immediately after the 
termination of the feeding trial . 

Average daily liveweight gain tended but non significantly (P.>0.05) to 
increase in diets based on palatable F.albida pods. Significant differences 
(p<0.05) were observed among dietary treatment regarding average daily feed 
consumption (kg) and feed conversion ratios The values of these parameters 
were 0.92,31.72; 1.05, 19.44;1.02, 23.18; 1.03 ,25.9 for kids in control 
compared to treatments 2, 3 or 4 respectively. 

The total digestible nutrient (%) and digestible protein (kg\kg dry matter) 
values for diet 1, 2, 3, and 4 were found to be 76,.0.18; 69,0.14; 66,0.18;72, 
0.17 respectively. No symptoms of ill health were noted among the 
experimental animals throughout the feeding trial . 

Introduction 
Unlike temperate tropical pastures, are  known for their rapid  

deterioration in their nutritive quality. Protein rather than energy tends to be 
the most limiting nutrient. Fodder trees and shrubs maintain a consistent 
high level of nitrogen throughout the year with a crude protein content of 
over threshold level (7.00%CP) for optimum dry mater intake(Butterworth, 
1985). Ruminant in the arid and semi-arid areas of Sudan subsist almost 
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Table 6: Averages of marketable yield (t/ha) as affected by interaction between 

planting date and local strains during 1997 and 1998, seasons 
Seasons  1997   1998  

Planting dates 20th Dec. 10th Jan. 1st Feb. 20th Dec. 10th Jan. 1st Feb. 
Santrees (El-Menofyia) 36.907 37.857 34.295 34.055 34.536 30.952 
Namol (Kaloubia) 43.571 41.726 32.876 42.160 39.298 28.836 
Mansouria (Giza) 45.833 35.012 28.571 43.352 274.048 27.162 
New nucleus 961 45.721 32.874 28.571 45.238 37.879 29.781 
Moshtohr (Kaloubia) 47.869 41.019 34.536 47.160 39.545 31.207 
El-Nobaria 42.857 35.000 28.571 40.845 274.067 28.338 
El-Fayoum 40.019 28.571 26.190 38.352 31.200 26.429 
South El-Tahrir 47.857 32.876 32.876 45.238 31.433 29.293 
El-Gimmeza 42.857 33.814 28.583 41.679 35.714 27.871 
F-Test * * 
N-L.S.D. at 5 % 7.286 3.429 

 
Table 7: Averages of total yield (t/ha) as affected by interaction between planting date 

and local strains during 1997 and 1998, seasons 
Seasons  1997   1998  

Planting dates 20th Dec. 10th Jan. 1st Feb. 20th Dec. 10th Jan. 1st Feb. 
Santrees (El-Menofyia) 38.940 37.883 32.036 37.388 34.524 30.740 
Namol (Kaloubia) 47.181 41.560 32.988 44.183 37.883 30.281 
Mansouria (Giza) 49.302 36.917 30.740 45.495 35.714 31.926 
New nucleus 961 49.526 35.257 32.274 47.336 37.036 32.150 
Moshtohr (Kaloubia) 49.733 38.571 30.952 49.293 37.645 31.198 
El-Nobaria 46.083 37.381 30.845 43.226 35.952 30.717 
El-Fayoum 42.390 30.952 31.210 40.369 34.179 28.829 
South El-Tahrir 52.036 34.538 32.283 48.933 33.702 30.952 
El-Gimmeza 44.550 36.455 31.198 44.798 36.167 30.710 
F-Test * * 
N-L.S.D. at 5 % 8.000 4.005 

 
Table 8: Averages of bulb weight (g) as affected by interaction between planting date 

and local strains during 1997 and 1998, seasons 
Seasons 1997 1998 

Planting dates 20th Dec. 10th Jan. 1st Feb. 20th Dec. 10th Jan. 1st Feb. 
Local strains: 
 Santrees (El-Menofyia) 
 Namol (Kaloubia) 
 Mansouria (Giza) 
 New nucleus 961 
 Moshtohr (Kaloubia) 
 El-Nobaria 
 El-Fayoum 
 South El-Tahrir 
 El-Gimmeza 

 
98.95 
102.35 
106.85 
68.50 
92.80 
107.00 
94.35 
138.00 
81.05 

 
92.65 
103.65 
125.00 
108.65 
108.65 
111.35 
111.00 
98.30 
88.30 

 
100.85 
130.60 
78.85 
98.35 
130.00 
133.85 
98.70 
76.30 
79.85 

 
90.05 
80.85 
96.50 
85.60 
87.40 
77.45 
96.90 
91.70 
91.70 

 
86.05 
86.55 
96.50 
88.50 
89.25 
84.95 
86.70 
85.40 
77.70 

 
87.90 
88.70 
83.40 
95.20 
88.25 
100.55 
87.40 
77.10 
83.30 

F-Test 
N-L.S.D. at 5 %  

** 
8.49 

** 
8.02 
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Table 4: Averages of bulb length, bulb diameter,  shape index and Total soluble solids 
(TSS) % as affected by planting date and local strains during 1997 and 1998, seasons 

Characters Bulb length (cm) Bulb diameter (cm) Shape index TSS 

Treatments 1997 1998 1997 1998 1997 1998 1997 1998 

A: Transplanting date:
    20th Dec.  
    10th Jan.  
    1st Feb. 

F-Test 
N-L.S.D. at 5 % 

4.65 
4.90 
4.20 
** 

0.21 

5.60 
5.20 
5.10 
** 

0.29 

6.20 
6.20 
5.05 
** 

0.12 

6.15 
6.05 
5.60 
** 

0.18 

0.75 
0.79 
0.83 
** 

0.06 

0.91 
0.85 
0.91 

* 
0.06 

14.55 
14.75 
16.25 

** 
0.46 

13.35 
13.50 
13.70 
N.S 
--- 

B: Local strains:
 Santrees (El-Menofyia) 
 Namol (Kaloubia) 
 Mansouria (Giza) 
 New nucleus 961 
 Moshtohr (Kaloubia) 
 El-Nobaria 
 El-Fayoum 
 South El-Tahrir 
 El-Gimmeza 

F-Test 
N-L.S.D. at 5 % 

4.55 
4.75 
4.80 
4.60 
4.45 
4.40 
4.65 
4.45 
5.65 
N.S 
--- 

5.40 
5.50 
5.40 
5.30 
5.25 
5.45 
5.10 
5.45 
5.00 
N.S 
--- 

5.80 
5.75 
5.85 
5.75 
6.20 
5.60 
5.85 
5.70 
5.90 
** 

0.24 

5.40 
5.45 
5.65 
5.70 
5.70 
5.55 
5.55 
5.65 
5.65 

* 
0.20 

0.78 
0.82 
0.82 
0.80 
0.71 
0.78 
0.79 
0.78 
0.95 

* 
0.15 

1.00 
1.00 
0.92 
0.92 
0.92 
0.98 
0.91 
0.96 
0.88 

* 
0.11 

15.95 
15.50 
16.10 
16.30 
16.10 
17.15 
16.30 
16.15 
16.25 
N.S 
--- 

13.77 
13.25 
13.40 
13.45 
13.60 
13.15 
13.75 
13.60 
13.75 
N.S 
--- 

 
Table 5: Averages of dry matter content, reduced and nonreduced sugars and  total loss in 

bulbs weight after four months  of storability  
(% ) as affected by planting date and local strains during 1997 and 1998, seasons 

Characters Dry matter 
(%) 

Reducing Sugar 
(%) 

Non reducing 
 Sugar(%) 

Total Loss in bulbs 
Weight (%) 

Treatments 1997 1998 1997 1998 1997 1998 1997 1998 
A: Transplanting date:
    20th Dec.  
    10th Jan.  
    1st Feb. 

F-Test 
N-L.S.D. at 5 % 

16.05 
16.10 
16.80 

** 
0.46 

14.00 
14.15 
14.70 
N.S 
--- 

3.98 
4.35 
4.91 

* 
0.30 

6.02 
5.41 
5.89 

* 
0.40 

24.07 
23.60 
22.10 

* 
0.80 

26.13 
25.70 
24.11 

* 
0.90 

25.80 
19.65 
19.60 

* 
2.28 

36.33 
28.25 
34.40 

** 
2.73 

B: Local strains:
 Santrees (El-Menofyia) 
 Namol (Kaloubia) 
 Mansouria (Giza) 
 New nucleus 961 
 Moshtohr (Kaloubia) 
 El-Nobaria 
 El-Fayoum 
 South El-Tahrir 
 El-Gimmeza 

F-Test 
N-L.S.D. at 5 % 

15.90 
15.56 
16.45 
16.45 
16.70 
17.20 
16.35 
16.20 
16.30 
N.S 
--- 

14.40 
13.90 
13.90 
13.55 
14.20 
13.80 
14.20 
14.20 
14.25 
N.S 
--- 

5.01 
3.98 
4.94 
4.91 
5.00 
5.03 
5.10 
4.98 
5.08 

* 
0.50 

8.41 
5.11 
6.90 
7.04 
6.35 
7.11 
7.20 
7.38 
7.36 

* 
0.60 

23.10 
24.11 
24.13 
23.90 
24.11 
24.05 
24.07 
23.12 
24.10 

* 
0.60 

23.60 
24.90 
25.11 
24.11 
25.26 
25.30 
25.31 
24.15 
25.00 

* 
0.70 

22.8 
17.95 
21.40 
21.55 
15.45 
23.10 
26.05 
23.65 
24.55 

** 
3.75 

33.49 
30.90 
32.64 
30.45 
35.35 
35.75 
33.75 
33.75 
30.75 
N.S 
--- 
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Table 2: Bulbing ratio, Fresh weight of tubular blades,  fresh weight of bulb & neck  
at 105 days from transplanting and number of days to maturity as affected by 

planting date and local strains during 1997 and 1998  seasons 
 

Characters  Bulbing ratio Fresh weight of 
Tubular blades(g) 

Fresh weight of 
bulb and neck (g) 

Days to 
Maturity 

Treatments 1997 1998 1997 1998 1997 1998 1997 1998 
A: Transplanting date:
    20th Dec.  
    10th Jan.  
    1st Feb. 

F-Test 
N-L.S.D. at 5 %  

2.50 
2.70 
3.90 
** 

0.18 

2.50 
3.20 
3.70 
** 

0.15 

94.31 
70.70 
23.35 

** 
4.37 

89.90 
75.30 
18.90 

** 
2.10 

100.00 
110.90 
160.2 

** 
4.50 

109.20 
116.50 
80.65 

** 
4.57 

149.31 
138.60 
123.91 

** 
2.10 

144.51 
131.43 
125.71 

** 
1.67 

B: Local strains:
 Santrees (El-Menofyia) 
 Namol (Kaloubia) 
 Mansouria (Giza) 
 New nucleus 961 
 Moshtohr (Kaloubia) 
 El-Nobaria 
 El-Fayoum 
 South El-Tahrir 
 El-Gimmeza 

F-Test 
N-L.S.D. at 5 %  

3.30 
3.30 
3.40 
3.90 
3.60 
4.00 
3.70 
3.30 
3.60 
** 

0.37 

3.60 
3.60 
3.70 
3.70 
3.95 
3.96 
3.90 
3.60 
3.70 

* 
0.36 

71.45 
64.70 
66.10 
49.40 
57.40 
61.40 
61.40 
72.10 
61.10 

** 
8.36 

62.60 
62.80 
74.90 
51.35 
54.95 
54.90 
58.70 
71.95 
59.90 

** 
3.64 

121.40 
120.45 
109.70 
99.90 
121.50 
114.60 
112.10 
104.40 
85.30 

** 
13.81 

101.20 
106.35 
99.00 
104.20 
106.10 
98.45 
105.70 
93.90 
87.50 

** 
8.73 

139.71 
138.81 
142.63 
139.63 
139.55 
143.11 
140.10 
145.17 
146.51 

** 
3.06 

134.35 
133.18 
139.19 
132.15 
136.61 
135.41 
134.17 
137.61 
143.77 

* 
2.76 

 
Table 3: Culls , marketable and total bulbs yield (t/ha) and average weight of  onion 

bulb as affected by planting date and local strains during 1997 and 1998  seasons 
 

Characters Culls yield 
(t/ha) 

Marketable yield 
(t/ha) 

Total yield 
(t/ha) 

Bulb weight 
(g) 

Treatments 1997 1998 1997 1998 1997 1998 1997 1998 
A: Transplanting date:
20th Dec. 3.262 3.095 43.690 42.262 46.952 45.357 98.85 99.65 
10th Jan 2.619 2.262 35.476 35.714 38.095 37.976 96.25 98.90 
1st Feb. 1.190 1.190 30.607 28.933 31.798 30.119 93.70 86.95 
F-Test* ** ** ** ** ** ** ** * 
N-L.S.D. at 5 % 0.405 0.381 1.667 0.786 0.952 0.833 2.79 2.14 
B: Local strains:
Santrees (El-Menofyia) 2.095 1.905 36.905 34.048 39.000 35.952 97.45 87.95 
Namol (Kaloubia) 2.381 2.274 43.571 42.148 45.952 44.421 102.90 85.40 
Mansouria (Giza) 2.381 2.281 45.726 43.336 48.107 45.617 106.45 92.10 
New nucleus 961 2.143 2.119 45.714 45.238 47.857 47.381 98.30 85.75 
Moshtohr (Kaloubia) 1.786 1.910 47.857 47.143 49.643 49.052 100.85 87.70 
El-Nobaria 2.619 2.267 42.857 40.845 45.833 43.112 105.50 87.95 
El-Fayoum 2.114 1.798 40.012 38.333 42.126 40.131 101.45 83.90 
South El-Tahrir 3.226 2.738 47.857 45.238 51.083 47.976 108.45 86.75 
El-Gimmeza 2.750 2.357 42.857 41.667 45.607 44.048 83.05 84.20 
F-Test * N.S * ** * * ** * 
N-L.S.D. at 5 % 1.071 0.000 3.738 1.429 1.310 1.024 5.09 5.95 
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المحلیة تحت مواعید زراعة المصري  لوك بعض سلالات البصلس
 مختلفة

  

  عبدالرحيم عبدالرحيم ليله*، سمير السيد القلا*، 
  أحمد خيري مصطفى**، حسن مغاوري علام عفيفي**

  

  جامعة المنصورة. –كلیة الزراعة  –* قسم المحاصیل 
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The highest bulb weight, over both seasons, was recorded with the 
treatment including the combination of early date of transplanting (20th 

Dec.) and South El-Tahrir strain. The minimum weight of bulb was 
observed under the treatment including the combination of South El-Tahrir 
strain and the late date of transplanting (1th Feb.). These results were true in 
both seasons. 

Finally, it can be concluded that it is better to choose South El-Tahrir 
and Moshtohor strain with the early and mid transplanting  dates and 
Santrees strain in case of late transplanting for obtaining higher yields with 
best  storage qualities of onion bulbs under Gemmiza conditions. 
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Roa (1988),  Iortsuun and Khan (1989), Khakher et al, (1990), El-Kafoury 
et al., (1996) and Mostafa (1998).  

Over both seasons, Namol and El- Gemmiza strains were associated 
with the highest means of shape index, but the lowest value of shape index 
of bulbs was associated with Moshtohor strain towards a thick flat shape. 
These results are in accordance with those of Mingochi and Mpande (1992), 
Mulkey and Talbot (1992) and Singh (1993). 

Results in Tables (4&5) show that total soluble solids and dry matter 
percentages were not significantly affect by different strains in both seasons. 
These results are supported by  Singh (1993) and Pakyurek et al., (1994). 
There was a significant difference in reducing and non-reducing sugar 
percentages of local strains. Santrees strain produced the highest percentage 
of reducing sugars. Whereas, the lowest value of reducing sugars percentage 
was associated with Namol strain. El-Fayoum and Moshtohor strains 
produced the highest value of non-reducing sugars. The lowest values of 
non-reducing sugar percentage was associated with Santrees strain. These 
results are in harmony with those of Caraballo et al, (1990) and El-Kafoury 
et al, (1996).. Keeping quality of marketable yield was significantly affected 
by local strains, especially in the first season. The maximum percentage loss 
of weight was recorded with El-Fayoum strain. The minimum loss was 
observed with Namol strain. This may be due to the genetic variation 
between strains. These results are in accordance with those of  Warid and 
Loaiz (1993) and El-Kafoury et al, (1996). 

The interaction between transplanting dates and onion strains had 
significant effects on marketable and total bulbs yield as well as an average 
weight of bulb in both seasons, as shown in Tables 6, 7  and 8. The highest 
marketable yield was recorded under the treatment combination of early 
transplanting date (20th Dec.) with Moshtohor and South El-Tahrir strains, 
while the minimum marketable bulbs yield was obtained from  the treatment 
combination of late transplanting date (1st Feb.) and El-Fayoum strain. The 
Maximum total  bulbs yield was recorded from Moshtohor strain when early 
transplanted (20th Dec.), but the minimum total yield was observed from 
Mansouria and El-Fayoum strains when transplanted lately (1st Feb.). 
Similar results were reported by Hutton and Wilson (1986), Lopes (1987), 
Singh (1993), Warid and Loaiz (1993) and Mostafa (1998).  
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soluble solids content. In the second season, the differences were not 
significant. In the first season, there was a significant increase in the dry 
matter content in onion bulbs with late transplanting date, while this  
difference did not reach the significant level in the second season. Mostafa 
(1998) reported similar findings.  

Percentage of reducing and non-reducing sugars was markedly affected 
by transplanting dates in both seasons. These results are in harmony with 
those obtained by Usik and Batsel (1974), Caraballo et al, (1990) and Singh 
(1993 

Keeping quality of marketable yield was significantly affected by 
transplanting dates. Early transplanting date resulted in marked increase in 
the percentage of total loss of bulbs during storage period of four months. 
With each delay in transplanting date, there was a decrease in the total loss 
of bulbs during storage period, so the minimum loss recorded with late date 
of transplanting (1st Feb.). Similar results were recorded by Mostafa (1979), 
El-Kafoury et al, (1996) and Mostafa (1998). 

South El-Tahrir strain gave the heaviest marketable and total bulb yields 
/ fad,  followed by Moshtohor and the New nucleus 961 strains. On the 
other hand, the least marketable yield was observed with Sntress (El-
Monofyia) strain. These results may be attributed to the genetic variation 
between strains. Similar observations were obtained by  Warid and Loaiz 
(1993) and El-Kafoury et al, (1996).  

 
Averages of bulb weight and diameter were markedly affected by the 

evaluated onion strains in both seasons (Tables 3&4), while bulb length was 
not significantly affected by different local strains. El-Mansouria strain was 
associated with the maximum weight of bulb, followed by South El-Tahrir 
strain. Moshtohor strain produced the maximum bulb diameter, whereas, 
Santrees and El-Nobaria strains were associated with the minimum values 
compared to other studied  strains.  The minimum weight of bulb was 
produced with El-Gemmiza strain. These results may be attributed to the 
variation in efficiency of nutrient use by different strains, as was reported by  
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The earlier maturity was associated to New Nucleus 961 and Namol strain. 
These findings may attributed to the genetical  variations between strains. 
These results are in agreement with those of  Singh (1993), El-Kafoury et al, 
(1996) and Mostafa (1998). 
 
Post-harvest studies: 

Onion bulbs  yield was significantly affected by the date of 
transplanting. Transplanting date of 20th Dec. gave the highest culls, 
marketable and total  bulb yields. With each delay in transplanting date, 
there were significant decreases in bulb yields (Table 3). The superiority of 
marketable and total bulb yields with early transplanting date may be 
attributed to the suitable vegetative growth which has beneficial effect on 
forming large bulbs. Similar findings were reported by  Mostafa (1979) ,  
Singh (1993) and Mostafa (1998).  

Average bulb weight, length and diameter were markedly affected by 
transplanting date as shown in Tables 3&4. Highest averages of bulb 
weight, length and diameter were obtained with the early transplanting date 
(20 Dec.), as a general mean over the two seasons. Differences in bulb 
weight and diameter due to transplanting on 20 Dec. and 10 Jan. were  not 
significant, while this difference reach the level of significant with bulb 
length. Delay in transplanting resulted in marked reduction in the averages 
of  bulb weight , length and diameter of onion bulb. This might be attributed 
to the corresponding increase in plant growth with early transplanting date. 
These results are in harmony with those obtained by Mostafa (1979) and 
Mostafa (1998).   

Shape index of onion bulbs (Table 4) was markedly affected by 
transplanting dates. Delaying the date of transplanting to 1st February 
resulted in an increase in shape index towards a spherical shape bulbs. 
Differences between early  and mid season transplanting dates were not 
always significant. These results agree with those obtained by Grant and 
Carter (1991), and Pakyurek et al., (1994).  

Total soluble solids in onion bulbs was markedly affected by the date of 
transplanting in the first season. Early date of transplanting decreased  total 
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observed at the later stages of growth may be a result, at least to some 
extent, of tubular blades shriveling which reduced neck diameter thus 
causing the ratio to increase even after swelling of sheath bases and bladless 
leaves. These findings are supported by those of other investigations such as 
Abo El-Magd (1973) and Mostafa (1998).  Fresh weight of bulb and neck 
reached its maximal with the mid-date of transplanting ( 10th Jan). Number 
of days from transplanting to maturity decreased with each delay in 
transplanting date. The results are in harmony with those  obtained by Abo 
El-Magd (1973), Caraballo et al., (1990). Early transplanting date increased 
fresh weight of tubular blades per plant due to the higher capacity of 
metabolism as a result of favorable climatic conditions. Date of maturity 
was significantly affected by transplanting date in both seasons. Days to 
maturity decreased with each delay in transplanting date. The decreased 
growth period due to delayed transplanting date may be ascribed to the fact 
that late transplanted of the crop did not get sufficient time for growth 
before bulbing starts. These findings stand in conformity with those 
recorded by Mostafa (1979), Hutton and Wilson (1986) and Mostafa (1998) 

Onion local strains markedly differed in bulbing ratio,  fresh weight of 
tubular blades, fresh weight of bulb and neck and number of days from 
transplanting to maturity (Table 2). The highest bulbing ratio was noticed 
with El-Nobaria strain (Giza 20) in both seasons. The maximum fresh 
weight of tubular blades  was attained with South El-Tahrir Strain, while  
the minimum fresh weight of tubular blades was recorded with the New 
Nucleus 961, in both seasons. Moshtohor and Namol onion strains were 
associated with the maximum fresh weight of bulb and neck per plant.  El-
Gemmiza strain had the lowest fresh weight of bulb and neck per plant in 
both seasons. Differences between other local strains were not always 
significant.  These findings are in harmony with those obtained by Hegazy 
and El-Sheikh (1999). Differences in bulbing ratio due to other strains were 
not always significant. These results might be attributed to genetic variation 
between strains. Similar findings were also reported by Haupt (1986), Lopes 
(1987) and Pakyurek et al., (1994). Number of days from transplanting to 
maturity tended to increase with El-Gemmiza strain followed by South El-
Tahrir strain in the first season, and by El-Mansouria in the second season. 
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6-  Total soluble solids (T.S.S): Random samples each of 10 single bulbs 
were taken from every plot of different experiments after harvest to 
determine the total soluble solids by Refractometer. 

7-  Average percentage of sugar contents (reducing and non-reducing 
sugars) according to the procedures reported by A.O.A.C (1975). The 
results recalculated as percentage on dry weight basis. 

8-  Average bulb diameter: was measured in cm. 

9-  Average bulb length: was measured in cm. 

10- Average shape index: i.e. the bulb length bulb diameter. 
 
III- Storability: 

Marketable yield of each plot were placed in common burlap bags and 
kept under normal storage conditions. Storability was measured as 
percentage of total loss in weight of bulbs during a storage period of four 
months. Total loss during storage onion bulbs for four months was 
determined by examining the yield, then rotting and sprouting bulbs were 
discarded and the remaining yield was weighed. 
 
Statistical analysis: 

Collected data in each season were subjected to the combined analysis 
as mentioned by Gomez and Gomez (1984). Treatment means were 
compared at 5% level of probability using the Newly Least Significant 
Difference (N-L.S.D.) test which developed by Waller and Duncan (1969). 

RESULTS AND DISCUSSION 
- Growth characteristics: 

Transplanting date had significant effects on bulbing ratio,  fresh weight 
of tubular blades, fresh weight of bulb and neck and number of days from 
transplanting to maturity as shown in Table (2). In both seasons, maximum 
bulbing ratio was noticed with delaying transplanting date (1st  February), 
Meanwhile, the maximum fresh weight of tubular blades was achieved with 
the earlier transplanting date (20th Dec.). Data in Table 1 show that delaying 
the date of transplanting caused a rapid bulb initiation. It could be concluded 
that there was a progressive bulb development with the advancement of age 
of onion plant towards maturity. However, the increased bulbing ratio 
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portions, one half  was applied before the first irrigation, one month after 
transplanting, while the remaining portion was applied before the second 
irrigation, eight weeks after transplanting . Foliar spraying with Redomil 
MZ 58 % as fungicide at a rate of 2.5 kg / ha, Selecrone as insecticide at a 
rate of 2.5 liter / ha, and Triton B 56 (600 ml/ha) were taken up every two 
weeks in order to protect onion plants. Two hand weeding and three hoeings 
were conducted during plant life after transplanting. Other cultural practices 
were carried out in the same manner prevailing in the region. 

 
Studied characters: 
I- Growth characteristics: 
For recording the observations on growth attributes, ten plants were selected 
at random from the outer ridges following the guard ones from every plot of 
each experiment at 105 days from transplanting. Plants were carried to the 
laboratory, in polyethylene bags, where the following data were recorded: 

1- Bulbing ratio: i.e. the ratio of the greatest diameter of bulb to the 
minimum neck diameter (Mann, 1952).  

2-  Fresh weight of tubular blades (g). 

3-  Fresh weight of bulb and neck (g). 

4- Number of days from transplanting to maturity: It was estimated as a 
number of days from transplanting date till 50 % of tops were down. 

 
II- Post harvest studies: Plants in the inner rows of each plot when 50 % of 
tops were down, left in the field to cure for two weeks, then tops and roots 
were removed and the following data were recorded: 
1-  Weight of total culls in ton / ha. 
2-  Marketable yield (weight of single bulbs) in ton /ha. 
3-  Total yield (marketable yield + total culls) in ton / ha. 
4-  Bulb weight in grams. i.e. marketable yield / number of single bulbs. 
5-  Dry matter in bulbs (%) : For determination of dry matter, 10 bulbs from 

each plot were finely sliced, and 3 samples each of 100 grams were 
dehydrated in an electric oven at 70 C for a constant weight. 



  
  
  
  

 Performance of some local egyptian…                                                       Leilah, A.A et al.  
 

  124

Table (1) 
The tested local onion strains and its brief description 

No. Strain Description 
1 El- Nobareia Giza 20  collected from El-Nobaria location.    
2 El-Fayoum Giza 20  collected from El-Fayoum location. 
3 El-Gemmeiza Giza 20  collected from El-Gemmeiza location. 

4
El-Mansoureia (Giza 

province) 
 Yellow colour and thick flat bulbs formed under 
short day. 

5
Moshtohor (Kaliobeia 

province) 

 Red colour bulbs, earlier in maturity, bulbs formed 
under short day, had high content from total soluble 
solids and dry matter and excellent in keeping 
quality. 

6 Namol (Kaliobeia) 
Its bulbs are high thick flat, red colour bulbs, adopted 
for early transplanting, earlier in maturity than 
Menofyia strain and excellent in keeping quality. 

7 New Nucleus 961 
It is new nucleus selected by onion Research Section 
white flesh and yellow colour bulbs, earlier in 
maturity and it can be stored for a long period. 

8 Santrees (El-Menofyia) 
Its bulbs are thick flat, yellow colour bulbs, adapted 
for late planting. Bulbs formed under short or 
intermediate day. 

9 South El-Tahrir 
Its bulbs are flat, yellow colour bulbs, excellent in 
keeping quality, adopted for south El-Tahrir Province 
from Behairy type. 

 

Onion seeds were sown in the nursery bed on 18th October, 10th 
November and 1st December in the first season, whereas the sowing dates 
were  20th October, 9th November and 1st December in the second season . 
Transplants (seedlings) of nearly sixty days old  (when they usually were  
25 cm in height) were transplanted to the permanent land as the 
aforementioned three transplanting dates. The preceding crop was maize 
(Zea mays, L.) in both seasons. Seedlings were transplanted on both sides of 
ridges at a distance of 7 cm apart. The top portion of the plants was pruned 
to a considerable extent for reducing transpiration. Crop was irrigated 
immediately after transplanting and afterwards irrigation were given at a 
regular interval of about four weeks. Calcium super phosphate (15.5 % 
P2O5) was soil incorporated during tillage operation at a rate of 450 kg / ha. 
Nitrogen in the form of ammonium nitrate (33.5 % N) was applied at the 
rate of 225 kg N / ha as side dressing. Nitrogen was split into two equal 
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experimental unit contained 6.0 ridges, 3.5 meters length  and 50 cm width, 
occupying an area of 10.5 m2 . 
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Late transplanting on Feb 10th increased total soluble solids content and 
improved storability of bulbs. Zahira (1999) studied the effect of three 
transplanting dates of onion (15th Dec., 15th Jan. and 15th Feb.) on growth, 
yield and quality of bulbs. She found that the highest values of growth, yield 
and its components were obtained with early transplanting on 15th 
December 

Many workers recommended the importance of the interaction between 
transplanting dates and onion strains. Khakher et al., (1990) in Pakistan, 
reported that there was highly significant effect for the interaction between 
sowing date and cultivars in affecting onion bulb yield. They found that 
Jaune Easpagnol , followed by Jaunede Hatif and Texas Early Grano gave 
the highest mature bulb yield / ha in the earliest date of transplanting . 
Shalaby and Kandeel (1991) in Egypt, reported that bloting, average bulb 
weight and unmarketable yields were generally the lowest for the earliest 
planting date and were lower in “Shandaweel 1” than “Giza 6 Mohassan”. 
Mostafa (1998) in Egypt, reported that maximum bulb weight was observed 
with Gemmeiza when transplanted on the earliest date (Nov 25th).  

The objectives of this work were (a) to recognize the performance of 
some Egyptian local onion strains, (b) to study the effect of transplanting 
dates and (c) as well as their interactions on growth, yield and its 
components and quality. 

Materials And Methods 
This study was conducted at the Experimental Farm of Gemmeiza 

Agricultural Research Station (Gharbeia Province, Egypt) during 1996/97 
and 1997/98 seasons. Nine local onion strains (collected from different 
districts of Egypt) were evaluated under three transplanting dates . The 
tested nine onion strains are listed in Table (1). 
 

Transplanting dates were :  20th December,  10th  January and  1st  

February. 

Each transplanting date was done in a separate experiment which laid 
out in randomized complete block design with four replications. The tested 
nine onion strains were randomly distributed in each replication. Each 
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Composite 8 and Texas E.Y. G x Giza 20. Also they found that Assiut 
Globe, Giza 6 DMR and Beth Alfa cvs. were the earliest in maturity 
followed by Composite 9 and yellow Creole 1866 nopink and Behairy 
nopink cvs. were the latest and descendants than Giza 20 x Texas E.Y.G and 
hybrid Texas E.Y.G x Giza 20 which had heavier bulbs, more marketable 
and total bulb yields followed by Composite 9 and Giza 20. Assuit Globe, 
Yellow Creole and Composite 12 cvs were the least in these characters. 
Composites 12, 9 and 16 cvs had more culls bulb yield. Giza 6 DMR and 
Assiut Globe cvs had less culls than Giza 20. They also stated that Behairy 
nopink, Giza 20 bulk and Composite 12 cvs had more total soluble solids % 
(TSS) and dry matter % (DM) than hybrid Giza 20 cv., whereas composite 9 
and hybrid Texas E.Y.G. x Giza 20 cvs. were lowest, yellow Creole, 
Behairy nopink and hybrid Texas E.Y.G. x Giza 20 cvs. showed the highest 
bulb percentage of total carbohydrates (T.C), whereas Giza 6 DMR and 
Beth Alfa cvs. had the lowest. The highest rate of weight loss during storage 
for four months were observed in Beth Alfa and descendants of hybrid 
Texas E.Y.G. x Giza 20 in both seasons and in Composite 9 in the second 
season only, while Assuit Globe, Giza 6 DMR, Behairy nopink, Giza 20 and 
Giza 20 bulk cvs were the lowest. 

Attempts have been made by several workers to find out an optimum 
date for transplanting onion to maximize yield with best quality. Under 
Egyptian conditions, Mostafa (1979) and El-Hindi, et al (1981) found that 
the shortest plants were recorded in case of transplanting on 5th February. In 
most stages of growth, the difference in plant height between 5th December 
and 5th January did not reach the level of significance. Delaying 
transplanting to 5th February resulted in a significant decrease in fresh and 
dry weights of plant, caused earlier bulbing and latest maturity, produced 
minimum weight of culls, reduced marketable bulbs yield, increase 
percentage of total soluble solids and dry matter content, reduced the 
average weight of bulb and slightly improved storability of bulbs. Mostafa 
(1998) showed that early transplanting (25th Nov) resulted in an increase in 
culls, heavier bulb weight, bulb diameter, and neck thickness. Transplanting 
on 20th Dec or 15th Jan gave the highest marketable and total bulb yields. 
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commodity. It ranks fourth in this aspect after cotton, rice and citrus. It is 
grown in Egypt as winter, summer crop and as an interplanted crop for 
mature dry bulbs and, to some extent, for the green bunch. More than 70 % 
of the winter crop is shipped all over the world especially to European 
countries, which are generally the chief recipients. 

Wide variations in bulb yield and its quality were observed among the 
cultivated local strains by several workers. Shalaby and Kandeel (1991), 
reported that marketable and exportable yields were greater for Shandaweel 
1 than Giza 6 Mohassan. El-Kafoury et al., (1996) found that Hazera 7 cv. 
was the earliest in maturity, followed by other cultivars which did not show 
wide variations in between. The highest bulb weight, marketable and total 
bulb yields were produced from Composite 16 cv., whereas Composite 8 
and Ben Shamen produced the lowest means from the previous mentioned 
traits. Meanwhile, other cultivars, i.e. Behairy nopink, Giza 20, 1866 one 
center and Hazera 7 ranked middle position in this respect. The highest culls 
yield was obtained from Hazera 7, followed by Giza 20, Behairy nopink and 
Ben Shemen. Bulbs of Composite 16, Giza 20 and Behairy nopink proved to 
be the best in keeping quality, while Hazera 7 was the worst one in 
storability. The highest means of T.S.S and dry matter percentages were 
obtained from Giza 20 and Behairy nopink, followed by Composite 16, 
Composite 8 and 1866 one center. Bulbs of Egyptian strains gave the 
highest values of reducing and total sugars, whereas Ben Shamen and 
Hazera 7 ranked last in this aspect. The highest means of non-reducing 
sugars in bulbs were found with Ben Shemen. In general, the results of this 
study revealed that Composite 16, Behairy nopink and Giza 20 strains. were 
the  most favorable strains for yield and quality of bulbs under Middle Delta 
conditions. Mostafa (1998) in Egypt, concluded that earlier maturity 
occurred with Fayoum and Bani Sweif. Whereas, culls yield / fad decreased 
with Nobareia and Bani Sweif seeds. Planting Mansoura or Gemmeiza seeds 
increased marketable and total bulb yields, average bulb weight, bulb 
diameter, stem plate diameter and neck thickness. Total soluble solids, dry 
matter content and storability of bulbs were not affected by source of seeds. 
Hegazy and El-Sheikh (1999) found that Yellow creole and Composite 12 
ranked last in this respect. Also they found that Behairy nopink and Yellow 
Creole had higher percentage of dry weight / plant in which were low in 
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Abstract 

Nine local onion strains (collected from different districts of Egypt) were 
evaluated under three transplanting dates during 1996/97 and 1997/98 
seasons. The main results could be summarized as follows:  

Early transplanting onion (20 Dec.) resulted in marked increases in fresh 
weight of tubular blades, days to maturity, bulb weight, cullus  and marketable 
bulb yields, length and diameter of bulbs as well as total and non-reducing 
sugars. On the other hand, mid season transplanting (10 Jan.) resulted in 
marked increases of fresh weight of bulb and neck. The late transplanting (1 
Feb.) produced the highest bulbing ratio, total soluble solids , dry matter and 
reducing sugar percentage.  

Local onion strains markedly differed in most of growth and yield 
characteristics. El-Nobaria strain (Giza 20) produced the highest bulbing ratio. 
Mansouria and South El-Tahrir strains surpassed other evaluated strains in 
fresh weight of tubular blades, bulb and neck. The earliest maturity strains 
were Namol and New nucleus 961. El-Nobaria and New nucleus 961 strains 
produced the highest bulbing ratio. Moshtohor and South El-Tahrir strains 
gave the highest marketable and total bulb yields / ha,  followed by the New 
nucleus 961 strain.  

South El-Tahrir and Moshtohor strains, which transplanted early (20 
Dec.) and transplanted in mid season (10 Jan.) and Santrees strain 
transplanted late in the season gave highest yields with best qualities of onion 
bulbs under Gemmiza conditions. 

 

Introduction 
Onion, (Alluim cepa, L.) is of an outstanding importance among the 

other crops in Egypt on account of its great value as an exportable 
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Fig. 3. Part of the growth curve which represent the transition 

from ‘slow’ to ‘rapid’ growth phases for unfertilized, 
continuously-, and monthly-fertilized hydroponics-  

grown Salicornia. 
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Fig. 2. Growth-curves of seawater irrigated Salicornia  
in the field for two seasons. 
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Fig. 1. Biomass dry weight against plant height  

for a field-grown Salicornia. 
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Table 3. Salicornia relative growth rates in ½ strength Hoagland solution 
salinized with seawater under continuous and monthly-feedings. Control is 

seawater without any nutrient addition. 

Time from Relative growth rate, Rr(Wo), Gs-1 

transplanting, d. control continuous monthly 

0-14 46 46 35 

14-28 104 139 185 

28-42 162 231 174 

42-56 127 162 139 

56-70 58 174 116 

70-84 -23 93 93 

84-98 185 81 69 

98-112 220 220 220 

112-140 58 255 255 

Mean 'slow' phase[st.dev,n] 81[69,6] 127[58,7] 116[46,7] 

    

Mean 'rapid' phase[st.dev,n] 150[81,3] 243[23,2] 243[23,2] 

    

Mean vegetative stage[st.dev,n] 104[81,9] 124[57,18] 
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Table 1. Plant height and relative growth rate of field- 
grown Salicornia. Time is from sowing 

 
Time, d h, cm Rr(Wo), Gs-1 

155 - 169 5.5 - 7.0 486 
169 - 186 7.0 - 10.5 694 

186 - 200 10.5 - 11.6 208 

200 - 215 11.6 - 16.0 625 

215 - 229 16.0 - 20.2 486 

229 - 243 20.2 - 22.4 208 

243 - 260 22.4 - 30.8 544 

Mean [St. dev.]                                              464 [190] 

  
Table 2. Salicornia growth and plant mortality in ½ strength Hoagland 

solution salinized with seawater under continuous and monthly-feeding. 
Control is seawater without any nutrient addition.  

Time from 
transplanting, d. 

Mean plant height * Stand. dev., 
cm 

Mortality, % 

Control Continuos Monthly Control Continuos Monthly 

14 7.50.6a 7.40.8a 7.81.0a 0 0 0 
28 8.30.8a 8.51.0a 9.31.4a 0 0 0 

42 9.01.0a 9.51.0a 10.11.7a 0 0 0 

56 9.61.2a 10.31.1a 10.81.8a 0 0 0 

70 9.91.6a 11.21.3a 11.42.1a 0 0 0 

84 9.82.2a 11.71.6a 11.92.3a 0 0 0 

98 10.71.5a 12.21.7a 12.32.6a 25 0 0 

112  11.92.0a 13.61.7a 13.72.7a 25 0 0 

140 12.61.9b 17.42.8a 17.53.1a 25 0 12.5 

* Within rows, means followed by the same letter are not significantly 

different at the 0.05 probability level (Analytical Software, 1996). 
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 الشكل الثنائى للنمو الخضرى للسالیكورنیا وعلاقتھ بالتسمید
  

  عبد الله بن حسن السعیدى
  جامعة الملك فیصل -مركز الدراسات المائیة
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to transpiration from the continuously- and monthly-fertilized pots. Thus, by 
employing a salt balance equation, the calculated transpiration rates (Tr) are 
62 and 416-gwater h-1 gdry m.

-1 for continuously- and monthly-fertilized plants, 
respectively. We can not explain, at present time, why Tr values under 
monthly fertilization are about 6 times higher than under continuous 
fertilization. However, the Tr value under continuous fertilization is within 
range for crop plants under salt stress (Gorham et al., 1985). 

  
CONCLUSIONS 

  
Salicornia seems to have a di-pattern growth curve made of ‘slow’ and 

‘rapid’ growth phases during the vegetative stage with a mean relative 
growth rate which falls  within the range normally reported for glycophytes. 
The ‘slow’ growth mechanism seems to operate at very low concentration of 
nutrients, very low transpiration rate, and inactive H+-ATPase pumps. The 
‘rapid’ growth mechanism seems to operate at high concentrations of 
nutrients, high transpiration rates, and is employing active H+-ATPase 
pumps, which are pumping protons out of the cytoplasm. 

  
To optimize fertilizer use, environmental impact, and economic benefits, 

fertilizer requirements could be changed with plant development. Without 
fertilizer application, especially during the ‘rapid’ growth phase, the growth 
rate of Salicornia may become so slow as to preclude their use as a crop 
species. 
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rapid growth mechanism only comes into action at high concentrations of 
nutrients; enough to meet the demands for vigor growth otherwise death 
occurs and mortality percent increases with time (Table 2). 
 

The mean relative growth rates, based on organic matter weight, during 
the vegetative stage are 124 ± 57 Gs-1 and 104 ± 81 Gs-1 for the fertilized 
and unfertilized hydroponics, respectively (Table 3). These very low rate 
values seem due to the low light intensity in the hydroponics growth 
chamber (about 45% the light intensity in the field). Nevertheless, they are 
clearly indicating that adequate fertilization increases significantly the 
relative growth rate especially during the ‘rapid’ phase of the vegetative 
stage (Table 3).  

pH Changes During the Slow and Rapid Growth Periods 
  

During the slow growth mechanism the median pH values are 8.09, 
7.02, and 7.00 for the unfertilized, continuously, and monthly fertilized 
hydroponics, respectively. During the rapid growth mechanism the median 
pH values have decreased by 0.09, 0.34, and 0.59 for the unfertilized, 
continuously-, and monthly-fertilized hydroponics, respectively. It seems 
that the rapid growth mechanism is employing active H+-ATPase pumps 
which are pumping protons out of the cytoplasm into the cell wall and the 
media. The H+-ATPase on the plasma membrane and vacuolar membranes 
in Salicornia are important in salt tolerance (Lerner, 1985; Ayala et al., 
1996). 

  

EC Changes During the Slow and Rapid Growth Periods 
  

Changes in the EC values, of the nutrient solutions, seem insignificant 
during the slow growth period due to minimum transpiration. On the other 
hand, a pronounced increase in the EC value is associated with the rapid 
growth mechanism due to high evapotranspiration. These incremental 
values are 7.3, 8.1, and 12.5 dSm-1 for the unfertilized, continuously-, and 
monthly-fertilized treatments, respectively. Since during the ‘rapid’ growth 
phase most of the internodes of the control plants become woody, the 7.3 
dSm-1 increase is essentially due to evaporation. Subtracting 7.3 dSm-1 from 
8.1 dSm-1 and 12.5 dSm-1 yields the increments 0.8 dSm-1 and 5.2 dSm-1 due 
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experiment was terminated on June 3, 1998 (after two days from first spike 
appearance). 
 
RESULTS AND DISCUSSION 
Growth-Curve of Field-Grown Salicornia 

Figure 2 shows changes in plant height of field-growing Salicornia for 
two successive seasons. Weeks (1986) description, for the development of 
Salicornia at Estero Morua estuary, seems applicable for the field Salicornia 
at Ras Al Zawr. The following sequential growth stages were identified  
(Fig. 2): (i) seed was sowed into the field (late September); (ii) seed 
germination (after several days); (iii) vegetative growth (April and several 
months); (iv) inflorescence (flowering) tissue began to appear and develop 
determinately at each branch and with grain filling until senescence which is 
a period of decline growth or negative growth rate. 

Mean relative growth rates, based on organic matter weight, is 464 ± 
190 Gs-1 (Table 1) during the vegetative stage which is much less than the 
rate values for the three salt tolerant species: Suaeda maritime, Elymus 
oliveri, and Puccinellia maritima (Flowers, 1985). Nevertheless, it falls 
within the range normally reported for glycophytes, namely 347 to 4398 Gs-

1 (Hunt, 1982). 
 
Growth-Curve of Hydroponics-Grown Salicornia 

Figure 3 shows part of the growth-curve that represents the vegetative 
growth stage in hydroponics. The vegetative stage form di-pattern changes 
in growth, which may be related to two underlying cellular and 
physiological mechanisms responsible for such changes. No significant 
differences in plant height existed between the continuously and monthly 
fertilized plants during both the ‘slow’ and ‘rapid’ growth phases (Table 2). 
Comparison of the fertilized and unfertilized plants indicated insignificant 
differences in plant heights during the ‘slow’ phase and significant 
differences during the ‘rapid’ phase of growth (Table 2). The slow growth 
mechanism which affects the growth over the ‘slow’ phase range of time 
seems to operate at very low concentration of nutrients in the medium as 
indicated by the insignificant differences between mean plant heights of the 
fertilized and unfertilized hydroponics (Table 2). On the other hand, the 
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Transplanting: Seedlings selected for transplanting were transplanted 
into their respective pots on Jan. 3, 1998. The seedlings were transplanted 
into polystyrene rings, the diameters of which were 6 cm outside, 1.5 cm 
inside, and 2.5 cm in thickness. Non-absorbent-cotton supported the 
seedlings within the rings. Rings and seedlings were taken at random and set 
into covers made of 2.5 cm thick polystyrene insulation material which 
served as lids for the buckets. The seedlings were grown with their roots 
submerged in 20-L plastic buckets (white from outside and black inside) 
under continuous aeration. Each pot contained 4 plants. Each plant was 
supported in place by the rings which encompassed the stem and was 
inserted into a hole in the cover. Nutrient solution was a modified half 
strength Hoagland nutrient solution (Epstein, 1972) salinized with the 
seawater from Uqair Bay on the Arabian Gulf which was diluted to 53 dS/m 
using tap water. Two different nutrient-fertilization treatments were applied. 
The first treatment was addition of two-ml. stock nutrient- solution per pot 
three times a week (Sat., Mon., and Wed.) which would be referred to as 
continuous fertilization. The second treatment is addition of equivalent 
volume of the stock nutrient-solution per month, which will be referred to as 
the monthly fertilization treatment. The control was standard seawater 
without any nutrient additions. The treatments were replicated two times 
and were arranged in a growth chamber in a randomized complete block 
design. The plant growth chamber was equipped with banks of long cool 
white fluorescent tubes used to maintain 14-hours photoperiod under 550-
E m-2 s-1 photosynthetically active radiation (425 – 700 nm). The 
temperature was 24 C during the day and 20 C at night. 

  
EC and pH Monitoring: EC monitoring was carried out using a portable 

conductivity meter (Model CO150, Hach Europe, Belgium). pH monitoring 
was carried out using a portable pH meter (Model EC10, Hach Europe, 
Belgium). Monitoring of the pH and EC were done every two weeks during 
the period from March 28 to May 9. 

  
Growth Monitoring: The length of the main stem, h was measured for 

each plant at the start of the experiment and every 14 days thereafter. The 
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Estimation of Relative Growth Rate: The relative growth rate, Rr was 
estimated using the equation: 

  
,      [1]1t – 2/ t 1lnh – 2(h) = (1/h).(dh/dt) = dlnh/dt = lnhrR  

  

where t is time in seconds. Plant height, h (cm) seemed a good measure 
for Salicornia growth since branching pattern of Salicornia was governed by 
the growth of the main stem (Ellison and Niklas, 1988). The field data (Fig. 
1) showed that h was correlated strongly with biomass dry weight, Wd 
(g/plant) by the power regression: 

  
= 0.9756).    [2] 2, (R2.4856= 0.0012 h dW  

  
Subsequently, relative growth rate based on organic matter, Rr(Wo) was 

estimated using Eq.[1], Eq.[2], and the observed ash content value (0.49-kg 
ash/kg dry matter) by Weeks (1986). This ash content value was the mean 
value for the vegetative stage of development with a standard deviation 
equal to 0.04 kg ash/kg dry matter (Weeks, 1986). 

  
Hydroponics Experiment 

  

Source of Seedlings: Salicornia seedlings (age about 2 months) from 
BEHAR farm at Al-Jubail, Saudi Arabia, were received at the greenhouse of 
the Water Studies Center, Al-Hassa, Saudi Arabia on Dec. 23, 1997. The 
seedlings were irrigated twice daily (morning and afternoon) with a standard 
seawater (3.5%) diluted with tap water at 1:1 ratio and on Tuesday of each 
week by tap water only. The seawater sample was from Uqair Bay on the 
Arabian Gulf, Saudi Arabia, the salinity of which was 66 dSm-1 while the 
tap water (well water) was 1.34 dSm-1. The seawater was diluted by the tap 
water to a standard seawater salinity (53 dSm-1 = 3.5%) before the 
preparation of the 1:1 irrigation water. After two weeks, seedlings were 
gently removed from the soil in-groups and the roots washed free of the soil 
by dipping in tap water. Only uniform and healthy seedlings of the same 
size were selected for transplanting. 
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with 15 000 ha of sea water-irrigated Salicornia farms (Hodges et al., 1993). 
However, the lack of soil/water management information about halophytes 
in general and Salicornia in particular is slowing its development (O’Leary, 
1985; Alsaeedi and Elprince, 2000). 

  
Weeks (1986) described the development of Salicornia at Estero Morua 

estuary (about 6-km southeast of Puerto Penasco, Sonora, Mixico). The 
normal development of Salicornia always proceeds through the following 
stages: (i) seed is dehisced into the estuary (late August and September); (ii) 
seed germination (after several days); (iii) seedlings (October until March); 
(iii) relatively rapid growth (April and several months); (iv) inflorescence 
(flowering) tissue begins to appear and develops determinately at each 
branch and with grain filling until senescence overtakes the entire plant and 
seed once again released into the estuary (June until September). 

  
Several questions require answers before the actual seawater farming of 

Salicornia becomes a reality. One of these questions is whether the growth 
rate of Salicornia is so slow as to preclude their use as crop species. Another 
question is whether the fertilizer requirement changes with plant 
development as to optimize fertilizer use and economic benefits. The 
purpose of this research is to investigate the growth curve of Salicornia in 
relation to nutrient requirements in the field and hydroponics. 

  
MATERIALS AND METHODS 
Field Experiment 

  
The two seasons (1993-94 and 1994-95) field data were from the 

Salicornia farm located in Ras Al Zawr on the Arabian Gulf, Saudi Arabia. 
The soil was Torripsament. The farm was daily seawater-irrigated using a 
center pivot. The root zone was never allowed to dry. Sowing (seeding) was 
on late September and the experiments terminated on early September. Urea 
(46% N) fertilizer was dissolved in irrigation water and applied at a rate of 
15-kgN ha-1 week-1 for a 20-week period starting one month from sowing. 
Plant sampling was done by randomly applying a square frame (0.25 m x 
0.25 m) three times within the treatment plots and examining, randomly 
chosen, 5 plants per frame. Growth monitoring included the length of the 
main stem (plant height) and dry weights. 
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Di Pattern of Salicornia Vegetative Growth  
in Relation to Fertilization  

  
  

Abdullah H. Alsaeedi  
Water Studies Center, King Faisal University, 

 P.O.Box 420, Al Hassa 31982, Kingdom of Saudi Arabia  
  

ABSTRACT 
  

Salicornia bigelovii Torr. was considered a potentially valuable new oil-
seed crop for direct seawater irrigation. The purpose of this study was to 
investigate the growth curve of Salicornia in relation to nutrient requirements 
by conducting field and hydroponics experiments. The field data were for 
seawater irrigated and N-fertilized Salicornia. The hydroponics data were for 
Salicornia grown in seawater enriched to ½ strength Hoagland solution under 
continuously- and monthly-fertilized treatments with pH and salinity 
monitoring. The mean relative growth rate, based on organic matter weight, 
was 464 Gs-1 during the vegetative stage in the field. This rate value fell 
within the range normally reported for glycophytes (347 to 4398 Gs-1). 
Salicornia seemed to have a di-pattern growth-curve made of ‘slow’ and 
‘rapid’ growth phases during the vegetative stage. The ‘slow’ growth 
mechanism seemed to operate at very low concentrations of nutrients, very 
low transpiration rate, and inactive H+-ATPase pumps. The ‘rapid’ growth 
mechanism seemed to operate at high concentrations of nutrients, high 
transpiration rates, and was employing active H+-ATPase pumps. To optimize 
fertilizer use, environmental impact and economic benefits, fertilizer 
requirements could be changed with plant development. Without fertilizer 
application, especially during the ‘rapid’ growth phase, the growth rate of 
Salicornia might become so slow as to preclude their use as a crop species. 

  

INTRODUCTION 
The terrestrial halophyte Salicornia bigelovii Torr. is considered a 

potentially valuable new high-yielding oilseed crop for direct seawater 
irrigation (Glenn et al., 1991). Cultivation of Salicornia has been tried in 
Kuwait (Riley and Abdal, 1993) and in Ras Al Zawr, Saudi Arabia (Hodges 
et al., 1993). In Ras Al Zawr, conceptual plans are being developed for a 
completely new integrated rural and urban community based on seawater, 
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  ویااستجابة بعض أصناف قصیرة العمر من فول الص
  ودوار الشمس للتكثیف المحصولى

  
  ير السيد القلا ، عوض طه القصبىعلى السعيد شريف ، سم

  محمود سليمان سلطان ونجوى على على البساطى
  

  قسم المحاصیل ـ كلیة الزراعة ـ جامعة المنصورة
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produced the lowest values of head diameter, 100 -seed weight, seed yield/ 
plant, seed and oil yields/ha. Similar significant interactions between 
sunflower cultivars and sowing dates were reported by Sharief and Said 
(1993), Ortegon and Diaz (1997), Rivelli and Perniola (1997) and Sharief 
(1998). 

In general, it could be concluded that maximizing seed and oil yields per 
unit area/ season can be achieved by planting soybean Giza CV on mid-May 
followed by sunflower Pheobus CV on mid-July or vice versa. The highest 
total income was produced by planting soybean CV. HA 70 on first May 
followed by sunflower CV. Pheobus on the first of August. However in late 
sowing, planting sunflower CV. pheobus in mid-April followed by planting 
soybean HA 70 on mid-July proved to be a success. 
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yields/ha as well as total income were for planting soybean CV. HA 68 in 
the early or late dates. Meanwhile, lowest head diameter values, 100-seed 
weight, seed yield /plant, seed and oil yields /ha were obtained by sowing 
sunflower CV. G 101 in both early or late dates. The increases in seed 
yield/ha of both soybean CV. Giza 82 and sunflower CV. Pheobus in both 
early or late planting as compared with other cultivars may be due to their 
high efficiency in producing yield components such as pods/plant (Table 3),  
100-seed weight (Table 4) and seed yield /plant (Table 5). The differences 
in pods/plant or head diameter , 100-seed weight and seed yield /plant of 
soybean in early or late planting may be attributed to genetic factors and 
their interaction with the prevailing environmental conditions. The increase 
in oil yield /ha from planting soybean CV. Giza 82 and sunflower CV. 
Pheobus may be due to their high seed yield /ha (Table 6) rather than 
differences in seed oil content. Similar conclusions were reported by 
Mohamed (1994), Abd El-Gawad and El-Batal (1995) and Mohamed (1996) 
on soybean cultivars and Abd El-Samie et al. (1995), Sarhan (1995), Salama 
(1996), Abou Kresha et al.(1996) and El-Karamity and El-Serrogy (1997) 
on sunflower. 

Analysis of combined data presented in Tables 2 - 8 indicated that 
planting soybean CV. HA 70 followed by sunflower CV. Pheobus or 
planting sunflower CV. Pheobus followed by soybean CV. HA 70 produced 
the highest increase in yield, yield components and total income. However, 
planting soybean CV. HA 68 followed by sunflower CV. Vidoc or the 
reverse sequence resulted in the lowest yield, yield components and the total 
income per season. In addition, the expected sequential cropping that could 
maximize seed yield per unit area and the total income/ha was attained by 
sowing CV. Giza followed by CV. Pheobus or vice versa. 

A significant interaction was found between sunflower cultivars and 
sowing dates (Tables 2 - 7) in both early or late sowing. The interaction 
between sunflower cultivars and sowing dates significantly affected head 
diameter, 100-seed weight, seed yield /plant, seed and oil yields/ha.  
Maximum head diameter, weight of 100-seed, seed yield /plant, seed and oil 
yields/ha were produced as a result of the interaction of early sowing  or late 
sowing on mid July with sunflower CV. Pheobus. However, the early 
sowing on mid April or late sowing on mid August of sunflower CV G101 
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sowing dates and seasons was done. Least significant difference (L.S.D)  
at 5 % level of significance was used to compare treatment means. 
Results and discussion 

Sowing in early summer or in lately summer significantly affected pods 
/plant of soybean, head diameter of sunflower, 100-seed weight, seed yield 
/plant, seed and oil yields /ha for both soybean and sunflower ( Tables 2-7). 
Early sowing on mid May produced significantly the highest pods /plant, 
head diameter, 100-seed weight, seed yield /plant, seed and oil yields /ha of 
both soybean and sunflower as compared to mid April or first May sowing. 
In addition, the late sowing on mid July produced significantly higher 
pods/plant, head diameter, 100-seed weight, seed yield /plant, seed and oil 
yields /ha as compared with sowing on the first or mid August. Generally, 
sowing on mid August produced the lowest pods /plant, head diameter, 100-
seed weight, seed yield /plant, seed and oil yields/ha of both crops as 
compared with other sowing dates. It could be concluded that early planting 
of both soybean and sunflower exceeded late planting on mid April, first 
May, mid July, first August and mid August planting in both seasons. These 
increases in seed yield of soybean and sunflower due to the increase caused 
by early sowing on pods/plant and head diameter, 100-seed weight and seed 
yield /plant of both soybean and sunflower. The increase in yield 
components might be due to an increase in the vegetative phase and more or 
less suitable environmental conditions especiallylower temperature which 
enhanced the photosynthetic efficiency that resulted in more seeds per plant 
and more dry matter in the seeds. Similar results were reported by El-Attar 
and Sharaf (1993), Mohamed (1994) and (1996) in soybean and Sharief and 
Said (1993), Sidhu et al., (1995), Salama (1996) and Rivelli and Perniola 
(1997) in sunflower. 

Combined analysis of data presented in Tables 2 - 8 indicated that 
soybean CV. Giza 82 surpassed HA 68 and HA 70 in pods/plant, 100-seed 
weight, seed yield/plant, seed and oil yields/ha as well as total income in the 
early or late sowing. In addition, sowing sunflower CV. Pheobus produced 
highest head diameter, 100-seed weight, seed yield /plant, seed and oil 
yields/ha as well as total income in the early or late dates. However, the 
lowest pods number /plant, 100-seed weight, seed yield/plant, seed and oil 
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combinations of sex sowing dates (Three early summer plantings i.e. mid 
April, first May, mid May and three late summer plantings i.e. mid July, 
first August and mid August), three soybean cultivars (HA 68, HA 70, Giza 
82) and three sunflower cultivars (Vidoc, Pheobus, G101). Each experiment 
was assigned to one sowing date and arranged in a randomized complete 
block design with four replicates. Each sowing date included three soybean 
or three sunflower cultivars. In each season combined analysis included the 
combination of three sowing dates, three cultivars of soybean and three of 
sunflower was performed. Sequence cropping soybean followed by 
sunflower or sunflower followed by soybean was taken into consideration.  

Seeds of soybean were sown in hills with 10 cm between hills in one 
ridge side. Sunflower seeded in hills 20 cm apart in one ridge side. For 
soybean, plants were thinned to two plants per hill after three weeks from 
sowing to attain a plant density of 335000 plants/ha. Sunflower plants were 
thinned to one plants per hill giving plant density of 84000 plants/ha. 
Phosphorus was applied during soil preparation as calcium superphosphate 
(15.5 % P2O5) at a rate of 350 kg /ha. Nitrogen fertilizer was applied as urea 
(46 % N) at a rate of 150 kg N/ha in three doses 40, 70, 40 kg N/ha with the 
first, second and third irrigation to soybean cultivars and with 150 kg N/ha 
on two equal doses, half was added before the first irrigation and the second 
half before the second sunflower irrigation. Other recommended agricultural 
practices were followed. In lately sown crops on mid July, first August and 
mid-August, sunflower or soybean seeds were planted after full maturity of 
early sown crops without tillage and replacing soybean with sunflower or 
vice verse in two sequence cropping system. 

After harvesting, the following growth and yield characters were 
measured. Sunflower head diameter, soybean number of pods/plant as well 
as 100-seed weight, seed yield /plant and seed yield in kg/ha for both crops. 
A sample of five grams of air dried seeds taken from each treatment was 
dried in an oven with a driven hot air at 70 c until a constant weight was 
reached. Seed oil percentage was determine according to A.O.A.C., 1984 
and oil yield/ha was estimated by multiplying seed yield /ha by seed oil 
content. 

Data were exposed to the proper statistical analysis of variance as 
mentioned by Gomez and Gomez (1984). Combined analysis between 
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(Elmore, 1990). Crawford and Cultar 71 cvs were superior to other cultivars 
in productivity with April and early May planting (El-Attar and Sharaf, 
1993). Mohamed (1994) reported that planting on mid May of CV. L21 
produced higher seed and oil yield /fad than any other genotypes planted on 
June 15th. The early growing of CV. Rib 77 (Ortegon and Diaz, 1997), and 
the earlier sowing date of Rom Sun cultivar (Rivelli and Perniola, (1997) 
had a significant positive effect on yield.  
 

The present study was initiated primarily to determine the effect of 
intensive cropping of two short season cultivars of soybean and sunflower , 
sowing dates and their sequential cropping on yield and yield components as 
well as oil yield under the environmental conditions of Dakahlia district. 
 
Materials and methods : 

A series of field experiments were carried out at the Experimental 
Station, Faculty of Agriculture, Mansoura University during 1995 and 1996 
summer seasons.  

The preceding crop was Egyptian clover (Trifolium alexandranium, L.) 
in the two seasons. Experimental soil was loamy clay and mechanical, 
chemical analyses of the soil (Table 1) were estimated according to Page et 
al. (1982). 
 

Table 1 
Mechanical and chemical analysis 

of the experimental soil. 

Season 
Mechanical analysis Chemical analysis 

Sand % 
Fine 

sand % 
Silt % Clay % 

Organic 
matter % 

Avilable N 
ppm 

Ece cm 
mohes 

pH 

1995 

1996 

1.79 

1.55 

27.99 

28.04 

31.70 

29.13 

38.52 

41.28 

1.7 

1.8 

30.3 

29.1 

3.45 

4.90 

7.7 

8.0 

The soybean and sunflower cultivars used in this study were kindly 
provided by Legume Crops Dept. and Oil Crops Dept. Agric. Res. Center 
Ministry of Agric. The experiment comprised 54 treatments which were the 
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Introduction 

Soybean (Glycine max, (L.) Merr.) and sunflower (Helianthus annus, L.) 
are considered two of the major oil crops in the world. In Egypt, they are 
newly introduced  oil crops to reduce the oil shortage. This could be 
achieved by intensifying their production under multiple cropping systems, 
such as sequential cropping . 

Early planting on mid April and first May (El-Attar and Sharaf, 1993 , 
Mohamed, 1994 and Mohamed, 1996) or on mid May (Sarmah et al., 1994) 
significantly increased number of pods /plant, seed weight /plant, 100-seed 
weight and seed yield /ha. In addition, sunflower planting on May 26th 
(Sharief and Said, 1993), or on mid May (Salama, 1996), or on January 
(Sidhu et al., 1995) or on 20th March (Rivelli and Perniola, 1997) markedly 
increased head diameter, 100-seed weight, seed and oil yields per unit area. 

Many previous studies indicated significant differences in the 
performance of soybean cultivars showed significant differences. Cultivars 
L21 (Mohamed, 1994), Keller and Corsoy 79 (Abd El-Gawad and El-Batal, 
1995) and Crawford (Mohamed, 1996) produced the highest number of pods 
/plant, 100-seed weight, seed yield /plant and per unit area amongst the 
studied soybean cultivars. In turn, sunflower cultivars also varied in their 
growth and development. Giza 1 (Abd El-Samie et al., 1995, Sarhan, 1995 
and Salama, 1996), Majak (Abou Kresha et al., 1996), Lines 1383 and 1374 
(Guirguis et al., 1996) and Hysun (El-Karamity and El-Serogy, 1997) were 
the highest in 100-seed yield, seed yield /plant, seed and oil yields per unit 
area compared with other tested cultivars. 

Intensive cropping of soybean and sunflower in the summer season after 
winter crops is very important technique to maximize unit land production 
to bridge the gap of edible oil between production and demand. This can be 
achieved by using short season soybean and sunflower cultivars. Copeland 
et al., (1993) found that crop grown in sequence might deplete water more 
than the same crop grown under monoculture. Tony (1996) stated that 
nitrogen fertilization of sunflower had a significant effect on the grain yield 
of the succeeding wheat . 

Regarding the interaction between sowing date and soybean cultivars, it 
was noted that the determinate cultivars yielded less when planted on May 
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RESPONSE OF SOME SHORT DURATION CULTIVARS OF 
SOYBEAN AND SUNFLOWER TO INTENSIVE CROPPING 

 
Sharief, A.E.; S.E. El-Kalla; A.T.El-Kassaby; M.S. Sultan  

and Nagwa A.A.El-Bossaty 
Agron. Dept. Fac. of Agric. Mansoura Univ., Egypt 

 
Abstract 

A series of field experiments were carried out at the Experimental Station, 
Faculty of Agriculture, Mansoura University during 1995 and 1996 summer 
seasons to study the effect of six sowing dates, three soybean and sunflower 
cultivars and two sequence cropping of soybean and sunflower as well as their 
interactions on yield and yield components of both soybean and sunflower. 
The main findings indicated that. 
1 -  Early planting on mid May produced highest pods number /plant of 

soybean, highest head diameter of sunflower, heaviest 100-seed weight, 
seed yield /plant, seed and oil yields /ha as well as total income /ha of 
both soybean and sunflower. 

2 -  Soybean CV. Giza 82 and sunflower CV. Pheobus produced the  heaviest 
100-seed weight, highest seed yield /plant, seed and oil yields /fad as well 
as highest soybean pods number /plant and highest sunflower head 
diameter compared with the other cultivars. 

3 -  In early or lately planting, the sequential cropping of soybean CV HA70 
followed by sunflower CV. Pheobus or planting sunflower CV. Pheobus 
followed by soybean CV. HA70 significantly increased 100-seed weight, 
seed yield /plant, seed and oil yields /ha as well as the total income per 
season. 

4 -  The interaction between sowing date and sunflower cultivars had 
significant effects on sunflower head diameter, 100-seed weight, seed 
yield /plant, seed and oil yields /fad. In early planting, planting pheobus 
cultivar on mid-May as well as in lately planting, planting pheobus 
cultivar on mid-July produced the highest values of the above characters. 

 In general, planting soybean CV HA70 early on mid May followed by 
sowing sunflower CV. Pheobus on mid August or the revise sequence 
resulted in maximizing land productivity of seed and oil yields per season 
of the two cultivars under the environmental conditions of Dakahlia 
district. 
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Figure (2): The neutral fraction 0f  for a proton scattered from aluminum 

surface as a function of the perpendicular velocity v of the proton. 

this process of ion neutralization -surface plasmon mediated- is to be 
compared with other competing ion neutralization processes. Full 
consideration of all cases should be taken into account. Figure (2) shows 
the results for the calculations for the neutral fractions 0f defined in 
equation (32). This is also decreased due to the inclusion of the 
dispersion of the surface plasmonic frequency in the wave vector q  . 
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system are available for comparison with the theory of this work [20-
21]. 
  

Equation (25) is used to calculate the transition rate P as a function 
of the distance s  of the proton from the surface. The integration over k 
is calculated numerically. All other calculations are done analytically 
using the inverse Fourier transform integrals and making use of the 
calculus of residues [4,11-12]. Figure (1) shows the neutralization rate 
P  as a function of the distance s  from the surface (fine curve for the 
case when dispersion is included while the thick curve represents the 
case with no dispersion). From the figure it is seen that the dispersion 
correction is important, decreasing the transition rate by one order of 
magnitude. The decrease can be interpreted as a result of the neglect of 
the transverse oscillations of the surface plasmons. This is acceptable 
only for small wave vectors q . And 
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Figure (1): Transition rate P  as a function of the distance s  from the metal 

surface for a proton scattered from aluminum surface. 
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1
0( ) exp[ ( ) ]vN s N P s ds


    (31) 

The neutral fraction will be given by 

0 2

0

(0)
1 1 exp[ ( ) ]v

N
f P s ds

N 
       (32) 

The 2  in the exponential comes from the assumption of specular 
reflection. 

Results and Discussion 
To apply the theory developed here we assume the scattering 

system 
  

(33) ( ) (1 )H e Al metal H s 

The aluminum is chosen because it best satisfies the assumptions 
made in the theory. First it can be well approximated by a jellium model. 
Second its Fermi surface is very close to the free electron surface for a 
face centered cubic monatomic Bravais lattice with three conduction 
electrons per atom. Third surface plasmons are well defined for 
aluminum and their existence has been demonstrated experimentally. 
Fourth the existence of experimental work on this system [15] in 
addition to the theoretical work where orthogonalization is not taken 
into account [16-19]. 
  

The parameters used for aluminum are: 0.9261 for the Fermi wave 
vector ,0.5862k  for the surface potential V . The ground state in the 
hydrogen atom (1 )H s  lies energetically within the conduction band of 
aluminum. All other states lie above the Fermi level. This makes Auger 
and resonant tunneling possible neutralization mechanisms for this 
system. Also, experimental and theoretical (not including 
orthogonalization term in the matrix elements) calculations on this 
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2

2
( )

2 z

V
P s dk M


   

(27)
 

with the matrix element evaluated at 

2 2 21 1 1
02 2 2(1 )f s zK k E s k     


 (28) 

It should be stated that the atomic energies are shifted upward by 
V since energies are measured from the bottom of the conduction band. 
Hence the value of (1 )E s  should be given by  

0(1 ) 1/ 2 1/ 2E s V F W      (29) 

To calculate the neutral fraction we will assume that the proton 
follows a classical trajectory. This is an acceptable approximation, since 
protons of low energies for which the de Broglie wave length is small 
compared to the atomic dimensions  are considered here [14]. As in all 
earlier calculations of the neutral fraction of low energy ions scattered 
from surfaces the following assumptions will be made. First, it is 
assumed that the particle follows a straight classical path such that the 
perpendicular distance from the surface s  is simply given by s v t . 
Second, specular reflection will be assumed and that the perpendicular 
velocity v  is constant up to the point of reflection where it changes its 
direction. The total neutralization probability can then be obtained by 
integrating over this orbit. Following previous work [4,11-12], the 
number ( )N s of un-neutralized incident protons at distance s  from the 
surface was calculated using the rate equation 

( ) ( ) ( )

( )

dN s P s N s

ds v s

  (30) 

where  v is the perpendicular component of the ion velocity; and ( )P s is 
the neutralizing rate . We will assume constant V and specular reflection 
to get 
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Calculations 
 The evaluation of the matrix elements will be carried out using 

(22). The transition rate of the scattering p is given by 
 

2 21
22 (1 ) ( (1 ))inP s H k k E s    

(23) 

 

where the final hydrogen state has been taken to be the 1s  state. The 
prime on the summation sign indicates the restriction that the k  sum is 
over the interior of the filled Fermi sea only. The matrix elements M for 
the neutralization channel are now taken from the actual evaluations, 
thus giving 

2 21
22 ( (1 ))P M k E s    (24) 

Changing the sum into an integral we get 

2

3

4
( )

(2 ) i f

V
P dk M

   


 


 
(25) 

   

Here 
2

1
2i k   is the metal electron energy and (1 )f E s   is the 

atomic electron energy,  V  is the volume and  2  is for the double spin 
of the electron. 

2

2
( ) ( )

2 z i f

V
P s dKdk K M   


 

 
 

(26) 
 

The delta function is used now to evaluate the integral over K


where 
K


is the component of k


parallel to the surface. 



  
  
  
  

 Effect of Dispersion in Surface Plasmon-Mediated…                              Abdalaziz A. Almulhem 

 

  86

� � � � � � � � �† 1 †1 1
( ) ( ) ( )drU r UU r U U r U 

 


   
 (18) 

The terms take the form 

� � � �†
*

11 ( ) ( ) ( )T dr r s r r     
    

 (19) 

   

(20) � � � �†
*

12 ( ) ( , ) ( ) ( )T drdr r s r s r s r r         
         

Inserting (7) in the two terms  �
11T ,  �

12T  one finds the following 

expressions for the perturbation  � inH   leading to the channel of 
neutralization. For surface plasmon-mediated neutralization 

 

(21) � � �† †

3( , )in q kH q H k c   

where the matrix elements are given by  

(22) 

*
3

* *

( , ) ( ) ( )

( ) ( , ) ( )

q z iq r
k

q z iq r
k

q H k g dr r s r e e

drdr r s r s r s r e e





  

 

 

 

 

      




 
�

 
�

   

        

This form of the matrix elements shows clearly the advantage of 
using the unitary transformation. It includes (the second term) an 
orthogonalization term that comes out automatically with the theory. 
The orthogonalization term takes care of orthogonalizing the metal 
orbitals to all bound atomic orbitals. The matrix elements in (22) are 
corrected forms of the Born approximation to the exact T-matrix 
elements for the scattering process, and due to the inclusion of the 
orthogonalization term it is a better approximation. This term was found 
to be important in the ion neutralization at surfaces [4,11-12]. In this 
work it has the corrected form for the surface plasmon frequency, which 
is dependent on the wave vector q . 
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� � †1
... ( )U r


 

 (14) 

  
is any standard Fock state represented in terms of electron  ...where 

ohe vacuum state acting on t � †
( )r 

creation operators  

  

Using (10-12) and making use of the commutation rules of �  and , 

� ( )r 
 the electron field operators transform as follows 

� � � � � �1
( ) ( ) ( , ) ( ) ( )U r U r dr r s r s r r s     


        

         
 

(15)

where  ( , )r s r s     
is the hydrogen bound state kernel 

*( , ) ( ) ( )r s r s r s r s               
 (16)

   

Transforming the Hamiltonian in (3) using the unitary transformation 
in (10), it can be seen that all channels of scattering are represented; 
including those of reactive scattering that are sought. Transforming the 
last term in the Hamiltonian, the surface plasmon-mediated ion 
neutralization channel would arise. 

The transformed term takes the form 

� � � � �†1
( ) ( ) ( )drU r r r U 




   
 

(17)
 

 

This can be manipulated by inserting an identity operator � �1
U U


 in 

between the operators in this way 
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� �
2

( ) F
U e



  
(10) 

where the appropriate unitary operator is 
   

(11)� † †( )F A A     
  
                                                                      

  
And  

(12)�† †
( ) ( )A dr r s r        

  

This unitary transformation rotates the Fock space by / 2 into a 
new space called the ideal space. The transformation being unitary, 
preserves the matrix elements and the Hermiticity of the Hamiltonian. 
The problem of the final atomic state being not orthogonal to the initial 
band function is solved automatically in this formalism. The final atomic 
states will be taken as the unperturbed ground 1s  state of hydrogen 

1
1 2

r s
s e  

 

 (13)

Acting on the Hamiltonian in (3) a transformed Hamiltonian in which 
the matrix elements of the possible reactive channels are orthogonalized 
will be produced. Each matrix element will contain two parts, the first 
being the usual matrix element of the process, and the second is the 
orthogonalization term. In (12) †

A   is the creation operator for an 

electron in a bound hydrogen orbital ( )r s    centered on the proton 

(position s ) and  stands for the atomic quantum numbers ( )n l m  . 
  

The physical states on which the transformed Hamiltonian acts are of 
the form 
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( ) ( )
1/ 2

1/ 2

1
( ) [ {( ) ( ) }] 0

( )

1
[2 0

( )

z z

z

ik z ik zik r
k z z z z

k zik r
z

r e k ik e k ik e z
k V

k e e z
k V





  





     

 

 
�

 
�



 (9) 

where V is the volume of the metal and zk , zk and k are defined by 
2 2 2 2

0 0( ) 2 ; 2( ) ; ( ) 2z k z k zk E k V E k k V       
  
with  

 
2(1/ 2)k kE E K  


  

kE  is the eigenvalue of k and K


is the component of k


 parallel to the 

surface. Within the conduction band kE F  one has 

00 k kE E F V     

so that the wave functions are oscillatory inside the metal and decay 
into z  direction outside. The same is true for the unfilled levels with 

21
0 2kF E V K  


. The wave functions with 21

0 2kE V K 


 oscillate with z  
outside as well as inside the metal. They also require a different 
normalization, but this is irrelevant since the plasmonic neutralization 
matrix element will involve conduction band electrons. Since the 

k constitute a complete set, the bound atomic wave function at in the 
final states can be expended in terms of them. 

In order to overcome the problem of lack of orthogonality between 
the final atomic wave function and the initial conduction band wave 
function, a unitary transformation to a new representation wherein the 
atom is described by a state orthogonal to all conduction band states 
was used. The appropriate unitary transformation is of the form 
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q ). No volume plasmons are assumed since at low ion energies 
considered herein, the ion does not penetrate the metal surface and 
hence couples mainly to surface modes. In the Hamiltonian (3), ( )T r


 is 

the electron kinetic energy, ( )bV r


 is the potential of the positive 

background, ( , )el elV r r  
 the electron-electron interaction and � ( )r 

 and 

� †
( )r 

 are the electron annihilation and creation operators. The z -axis is 
perpendicular to the metal surface, the half plane 0z constitutes the 
jellium metal and 0z constitutes the exterior region. The electron 
position vector r


 in (3) may be either inside or outside the metal. This 

allows for tunneling of the electron. Throughout this paper atomic units 
will be used. 
  

The electron field operator will be expanded in terms of the complete 
orthonormal set of orbitals and the corresponding annihilation operators 
�

k  take the form : 

� �( )k kr   
 (7) 

The metal electrons wave functions would be taken as solutions of 
the Schrodinger equation with a potential ( )V z , which is constant inside 

and outside the metal with a step of height 0V  at the surface ( 0z  ) 

0( ) ( )V z V z  
(8) 

Here 0V F W  with F  the Fermi energy and W the work function, 
and energies are measured from the bottom of the conduction band. 
The corresponding orthonormal eigenfunctions ( )k r 

 are 
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is used with Maxwell's equations. This form of dispersion will be taken 
into account in the calculation of the transition rate and neutral fraction 
in this paper. 

 

Model 
The second quantized Hamiltonian of our model is 

� � � � � � �

� � � � �

† † †

† ††1

1
( ) ( ) ( ) ( ) ( ) ( , ) ( ) ( )

2

( )[ ( ) ] ( ) ( ) ( ) ( )

el el

q qb s

H dr r T r r dr dr r r V r r r r

dr r V r r s r c c dr r r r

     

    





     

     

 

 

           

          
(3)

where s  is the position of the proton and ( )r 
  is the second quantized 

potential of the surface plasmons give by 

� †
( ) ( )q z i q R i q R

q qr g e e c e c   
  
� �  

 (4) 

The coupling constant g  is given by 

1/ 2[ ]sg
q A

 
  (5) 

where s  is now taken as a function of q  as in equation (1). The 
interaction term in the Hamiltonian that gave rise to the mechanism 
being studied is given by the last term in (3), namely, 

� � �†
( ) ( ) ( )dr r r r 

   
 (6) 

In the equations above qc  and 
†

qc  are the surface plasmon 
annihilation and creation operators. The prime on the summation implies 

cq q where cq  is the plasmon cutoff wave vector (maximum plasmon 
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metal by exciting a surface plasmon is quiet possible. Also plasmons can 
be excited because the valence electrons cannot respond 
instantaneously to screen the moving charge. Recently a good number 
of theoretical papers have been published on potential excitations of 
surface plasmon during surface neutralization [5-9]. The transition rate 
for the process is competitive with that for the other two processes 
[6,11-12]. It was seen that surface plasmon mediated ion neutralization 
at metal surfaces is very important. Since surface plasmons detection in 
experiment is indirect, relying on the observation of the ejected 
electrons released from plasmon decay [13], most of the work in this 
field is done theoretically. However, some experimental work that 
measures the energy distribution of electrons ejected by ion impact 
confirmed the reality of the mechanism of ion neutralization by surface 
plasmon excitation. For He  ions on Mg  the electron structure due to 
plasmon decay is more important than that of Auger neutralization [1]. 

In an earlier work the author suggested the mechanism of ion 
neutralization at metal surfaces by surface plasmon excitation. In that 
calculation a unitary transformation was used in order to able to work 
with the Hamiltonian of the interaction between the charged particle and 
the potential of the surface plasmons. In that calculation the dispersion 
of the surface plasmons was neglected, that is, it is assumed that the 
surface plasmons frequency is not a function of the wave vector. 
Although the value of energy is in good agreement with experimental 
values, this result is only good for small wave vector q . In other words 
all interactions are assumed instantaneous and the oscillations are 
entirely longitudinal in character. In other words the speed of light is 
infinite. For large q  the transverse character of the wave must be taken 
into account. This is done by solving the full Maxwell's equations and 
doing the matching on the surface. The result is 

1
2

4
2 2 2 41

2 ( )
4

p
s p q q


      (1) 

This form of dispersion relation can also be derived using the model 
in which the hydrodynamic Bloch equation 

2
0 0

v
n m n e E m v n

t


 


  
 

(2) 
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Effect of Dispersion in Surface Plasmon-Mediated Ion 
Neutralization at Metal Surfaces 

  
Abdalaziz A. Almulhem 

Department of Physics, College of Science,  King Faisal University 
P. O. Box 1759, Alahssa 31982 Saudi Arabia 

Abstract 
A mechanism for ion neutralization at metal surfaces 

was previously suggested. In this mechanism the ion is 
neutralized upon scattering from a metal surface via exciting 
a surface plasmon. It was shown that this mechanism is of 
comparable probability as the other two mechanisms, 
namely, Auger and resonance tunneling neutralizations. In 
the previous calculations, the dispersion of the surface 
plasmons that arise from the neutralization of an ion 
scattered from a metal surface was not taken into account. 
In the present work dispersion was considered by allowing 
the surface plasmon frequency to be dependent on the wave 
vector. This makes the calculation valid for large values of 
the wave vector q . The calculations show that the 
orthogonalization correction to the neutralization rate is 
found to be important at small distances from the surface 
when applied to the scattering of protons from aluminum 
surface. 

  

Introduction 
It was recently discovered that the neutralization of ions scattered 

from metal surfaces by surface plasmons is an important electron 
transfer process especially for ions carrying high potential energy [1-3]. 
This mechanism was originally suggested by the author as a possible 
mechanism of neutralization in addition to the fully studied resonance 
and Auger neutralization mechanisms [4]. The experimentally measured 
time for neutralization of a proton scattered from a metal surface is 
about 1510  seconds. For aluminum, for example, the energy of the 
surface plasmon is about 10.6  eV. This implies a period of oscillation of 
about  1610 sec. It can be concluded that a collective response from the 
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