
٢٤٥  

  الفصل الثامن

hא����� �
�Desertification 

 

  مفهوم التصحر) ٨,١(
Concept of Desertification 

א?א?אא?אא?א
אאא

،אאאאא
אא؛אאאF،١٩٩٩אE

אאאאאא
אאא،١٠K٪

אאאאאאאא
א؛אאF١١٠Eאאא

א،אF١١١Eאאאאא
Kאאא 

 
 

 

o b e i k a n d l . c o m



אאאא  ٢٤٦
  

  

  

  

  

  

  
  

يوضح مسجد جواثة الذي كان مطموراً تحت الرمال مع مباني المدينة الأخرى، في منطقة              ). ١١٠(صورة  
  .الإحساء بالمملكة العربية السعودية

  

  

  

  

  

  

  
  

  

  . توضح الكثبان الرملية التي تزحف على إحدى الواحات شمال المملكة العربية السعودية.)١١١(صورة 
  

אאאא١٩٩٤،
?א،אאאאא

אאאK? 

o b e i k a n d l . c o m



א ٢٤٧
אאא?אא?

אא،אאאא
،א،אא،א،א
א،א،אא،א

אא،אאאאא
א،אא،א،
،אא

F،١٩٩٩אKE 
 

  Causes of Desertificationأسباب التصحر  )٨,٢(
،אאאא

،אאא
אאאאאא

אא،אא
אאאאאאK 

F،١٩٩٢אE
א،אאאאאאאאא

אא،אאאאא
،אא،א
א،אא،א،א

אאא،،אא
،אאאאא،אא

אאאאאKא

o b e i k a n d l . c o m



אאאא  ٢٤٨
אאאאא،אא

אאאאא
אא،אאאאא
؛אאאאאא

FHouerou, 1977LeEאאאא
א،אאאKא

אאאW 
  تدهور الأراضي في مناطق الزراعة المطرية أوالجافة) ٨,٢,١(

 Deterioration of Land in Areas With Rain-Dependent Agriculture   
 אאאאאאאא

אFאאאEאא؛אאא
،אאאאאאא

אאאאאF١١٢KE 
 
 

  

  

  
  

توضح إزالة الغطاء النباتي الطبيعي بغرض زراعة محصول القمح الموسمي في مرتفعات جبال             ). ١١٢(صورة  
 .السروات في منطقة الباحة بالمملكة العربية السعودية

o b e i k a n d l . c o m



א ٢٤٩
א،א،א،

אא،،אF١١٣E{א
א،אאאא

אאאאK 
  

  

  

  

  

  
  

صول موسمي في منطقـة الباحـة بالمملكـة العربيـة           توضح عملية حصاد القمح وهو مح     ).١١٣(صورة  
  .السعودية

 

אאאאאאא
אאאאאאא

אאאא،،א
؛אאאאאאא
אאאא

אKאאאא
،אאאא

،،אאא؛א
،אאא،א؛

אאאאאK 

o b e i k a n d l . c o m



אאאא  ٢٥٠
F،١٩٩٩אEאאא

،אאאאאאאאא
אאאFאאE

FEאא،אא
אא؛אא
א،אאא،א

Kאאאאאא
אא،אא،אFא

אEאאאאFאE
אאאאאאא

Acacia senegal،אאאאA.tortilis
אאאאאאאK 

   Deterioration of Pasture Land  تدهور الأراضي في المراعي) ٨,٢,٢(
אאאאאאא

אאאא،אאאאא
،אאאאאא
אאא،אאאא

אא،אא
אאאאKא

אאאאא،אא
אאאאK 

o b e i k a n d l . c o m



א ٢٥١
אאאאאאאא

אאאאאא
אאאאא،א

אא،Kאא
אא،אאאאא

FאאEאאאK 
אאאאא

א،אאאאא
אא،אאאא

אאאאא،א
אאאאאא،אא

K 
אאאאאא
،אאאאא

،،אאאא
،א،אאאא

אאאאא،א
אאאאא

אאא،אא
אאK 

 

o b e i k a n d l . c o m



אאאא  ٢٥٢
  Deterioration of Land in Irrigated Farms  تدهور الأراضي في الزراعة المروية) ٨,٢,٣(

،אא،אאאא
אאאאא،אאאא

אK 
אאאא

،אאאאאא،א
אאא،אא

אאאK
א،א،אא

אא،אא
K 

אאאאאא،
א،א،א

אא،،אאא
Kאא،א 

אאאאאאאאא
אאאאאאK 

אאאאאאא،
אאא،אא

אאאא؛אאאא
אאאK،אאאאאא

אאאאאא،א

o b e i k a n d l . c o m



א ٢٥٣
אאאאאאא

،אK 
אאאאאאאא
אאאאא

،אא،א،،אא،אא،،
،  Le  Houerou , 1977)KE 

 Deterioration of Land in Forested Areas   تدهور الأراضي في الغابات) ٨,٢,٤(
،אאא

אאאא،אא
،אאאא،א

،א،אאא
،אאא

אאאאאK
،אאאאא

א،אא
אא،אאא
א،אאא،א

א،אאאאא؛
אאאאK 

אא،אאאא
،אאאא،אאאא،א

،אאאאאאא
אאאאא
،אא،אאאאא،א

o b e i k a n d l . c o m



אאאא  ٢٥٤
אאאאא،א،אאא،

אאאאאאאא؛אא
אF٨٢EאK 

   Deterioration of land as a Result of Fires  تدهور الأراضي نتيجة الحرائق ) ٨,٢,٥(
א،אאאאא
אא،אא؛אא،א
אאאאא،א

אאKאאאא
א،אאא
אאאאאאאK

אאאאא،א
אאאא؛אאא
؛אאאאא،א

אאאאאאאK 
  Symptoms Indicative of Deterioration المظاهر التي تدل على التصحر) ٨,٢,٦(

 F،١٩٩٩אEFReining 1978Eאאא
אW 

 Physical symptoms  أدلة فيزيائية) ٨,٢,٦,١(
W 

١-אK 
٢-אאאK 
٣-אK 
٤-אK 

o b e i k a n d l . c o m



א ٢٥٥
٥-אאאאאאאK 
٦-אאK 
٧- אK 
٨-אאK 
٩-אאFאAlbedoKE 

  Biological symptomsأدلة بيولوجية  )٨,٢,٦,٢(
 Plant cover النباتي )الغطاء( الكساء - ١
EאאאK 

EאאאK 
EאאאK 
EאאאK 

EאאאאK 
 Animals life حياة الحيوان - ٢
EאאאאK 

EאK 
EאאאאK 
EאאאK 

  Social symptoms  أدلة إجتماعية)٨,٢,٦,٣(
EאאאאK 

EאאאK 
EאאאאK 
EאאLאK 
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אאאא  ٢٥٦
אF،٢٠٠٠Eאאא؛

א،אאא
Kאאאא

אא،אאK 
 

  لجزيرة بالسودانمثال للتصحر ومظاهره وآثاره من مشروع ا) ٨,٣(
Example of desertification and its effects and manifestations of Al-Jazera 

project in Sudan 
،אאא،אאא

،אF١٩٨٩-Eא
،אאאא،،

W 
אא،אאאאאאא
א،אאאא

א؛א،א،א
אאאאאאאאאKא

אאאא،אאאא
אא،אאא

אאאFאאKEא
אאא،אאא-א-א،

א،אאא،אאאK 
אאאאאאאא

אאאאא،א
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א ٢٥٧
،אאא،א

אאאK 
،אאאא
،،אאאאא

אFאאא
אא،אא،אאאאKE 

אאאא
،אאא،א،א

אאאא؛
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Another Case of Desertification and its Effects and Manifestations of Western 
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אא١٩٩٢אאא

אא٣٥٦٢א،٦٩٪אא
אאאK 

،אאא
אא،אאאאא
אאאאאא

אאאאא؛Kא
،אאאאאאא

אאאאא١٩٩٢א
א،،אאאא

FאE،אאאאא
אאאאK،،

אFאEאא؛אאא
אאאאWאאא

אF،١٩٩٩אKEאW 

o b e i k a n d l . c o m



אאאא  ٢٦٢
 Technological Methodsالوسائل التقنية  )٨,٥,١(

אאאאאאאאא
א،אאאא

،،؛אאאא
אאאא
،אאאאא،
אאא،אאאאאא

FאEאאאFאE،
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אאאאאאא،א
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א،אאא
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،אאא،אאא
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אאאא،F١١٠E،
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  .توضح زحف الرمال على المنازل في قرية الرواكيب غربي مدينة أم درمان بالسودان ). ١١٥(صورة 

  

  

  

  
  

  
  

توضح الرمال الزاحفة على منازل إحدى القُرى في منطقة شنديفي الولاية الـشمالية في              ). ١١٦(ة  صور
  .السودان

  

 Mechanical stabilizationالتثبيت الميكانيكي ) ٨,٥,١,١(
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 
 
 
 
 
 
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  . يوضح الأشكال المختلفة للحواجز التي تستعمل في التثبيت المؤقت للرمال). ١٨(الشكل رقم 

حاجز رأسـي مـدعم     ) ج(حاجز من الغاب المتقاطع     ) ب. (حاجز من الغاب الرأسي   ) أ(
  .بنطاقات متقاطعة 

  

٢- אאאFאE؛א
אאא،אאא

אאאאאK 

 )أ(

 )ب(

 )ج(

 
 نطاق للتقوية

 سطح الأرض 

 

 سطح الأرض 

 نطاق للتقوية
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א٥}١٪אא
،٣א٪؛אאאא

K 
 Biological stabilization) التثبيت الدائم(التثبيت الأحيائي ) ٨,٥,١,٢(

א،אאאאאא
אאאא؛אאאאאא

אא؛אאאא
א،،

אאאאאאאK
،אאאאא

אאאאKאא
אאאאאאאא

אאאאאא؛אא
אאאא؛אאא
،א،א
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אאאא  ٢٦٦
א،

א،אא،א
אאאאאF،٢٠٠٢אE؛

אאאאאאאא
،אא

Kא 
אאאאאאאא

אאאאW 
אTamarix aphylla،T.articulataאT.gallica 

אאאאאאא
،אאאאאW 

אCalligonum polygonoidesF٥٩KE 
אHaloxylon persicum F٥٥א،٥٦KE 
אLeptadenia pyrotechnicaF١١٧KE 

אאSuaeda monoicaF١١٨KE 
  

  

  

  

  

  
، يلاحظ التربة الرمليـة في  Leptadenia pyrotechnica توضح نمو نوع نبات المرخ ). ١١٧(صورة 

  . يعمره الذييالموطن البيئ
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א ٢٦٧
  

  

    

  

  
  

يكسو أحد الكثبان الرمليـة في   Suaeda monoicaتوضح نمو مجتمع نبات سويدا مونويكا ). ١١٨(صورة 
  .منطقة جيزان بالمملكة العربية السعودية

  

אאאאאאא
אאW 

אAmmophila arenariaאImperata cylindricaאPanicum 

turgidum F١١٩KE 
  

  

  

  

  
  

  

، يلاحظ ارتفاع قامـة النبـات     Panicum turgidumتوضح أحد أفراد نوع نبات الثمام ). ١١٩(صورة 
  .يكونهوغزارة تفرعه وتمدده جانبياً والكثيب الرملي الذي 
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אאאא  ٢٦٨
 مثال رائد لمشاريع تثبيت الرمال في المملكة العربية السعودية) ٨,٥,١,٣(

Leading example of sand stabilization projects in Saudi Arabia 
אא،אאאא

א؛אאאאא،אאאא
אאאאא،אאKא

،אאא،
אאאF١٢٠E

אאאאאאאF١٢١KE 
 
  

  

  

  

  
  

  .توضح بعض الزوار لمنتزه الإحساء الوطني بالمملكة العربية السعودية). ١٢٠(صورة 
  

  

  

  

  

  
  

  

  .ع حجز الرمالتوضح مزارع النخيل في واحة الإحساء التي يحميها مشرو). ١٢١(صورة 
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א ٢٦٩
 في منطقة الأحساء ) بدون ري(عملية التشجير بطريقة الزراعة الجافة  •

Afforestation without lrrigation in alhasa area  
אאאאא

אאאW 
אאFאE،אא

،אאאאא
אאאאאK 

אאאא
،אאא،١٠٠،

٢٠א،א
אאאא

٣-٥F١٢٢E 
  

  

  

  

  

    
  

  

الأسيجة التي شيدت من جريد  النخيل في الكثبان الرملية بعد طرحها،            توضح جانباً من    ). ١٢٢(صورة  
في ) الزراعـة الجافـة  (وتشكل بداية مرحلة التثبيت الميكانيكي التي تسبق مرحلة التـشجير   

 .مشروع حجز الرمال بالإحساء
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אאאא  ٢٧٠
אאאא

،אאאא
K 

אאאFE،אאא
א،אאאא،אאא

٦٢–١٢٠؛א،א
אאאא،אאאK 

،אאאאאא
א،،אאא
،אאא،אאאאאא

אאאאאאKא
אאאאF١٠٠–١٢٠Eא

Tamarix aphyllaT.articulataאאא١٠٠–١٢٠
א٥–١٠א

F١٢٣KE 
א؛אאאא

א٣א–٤אא،א
؛،אF١٢٤Eאא

T.aphyllaא،אא،K 
 
 
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א ٢٧١
 
  

  

  

  

  
  

  

  

 في مشروع حجز الرمال بالإحساء  يلاحظ التربـة   T. aphyllaتوضح زراعة عقَل الأثل ). ١٢٣(صورة 
  .لزراعةالرطبة، وعقل الأثل اهزة ل

  

  
  

  

  

  

  

  
وهي تحجز الرمال في مشروع حجز الرمال بالإحساء          T.aphyllaتوضح شجيرات الأثل    ). ١٢٤(صورة  

  ).الزراعة الجافة(
  

،א،אאאאא
،אאא

אא،א،אK 

o b e i k a n d l . c o m



אאאא  ٢٧٢
אאא
אאאאאא

אאK 
 Economical Methodsقتصادية الوسائل الا) ٨,٥,٢(

אאאאאא
א،אא،אאאא
אאאא؛אא

אאא؛א،
،אאאאאאאא
אאאאאא

،אא،אאא
אאאF،١٩٩٩אKE 

אא،אאא
אא،אאאאא

אא،،אא،
F،١٩٩٩אEאא،אא،

אאאאKאא
،K

אאאFאאאאEאא
אאאאאאKאא
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א ٢٧٣
אאאאאאאאאא

אאאאאK 
 Social Methodsالوسائل الاجتماعية ) ٨,٥,٣(

אאאאאאא
،،אא،

،אא
אאאאאא

אאאאKאא
אאאאF،١٩٩٩אEא

Fאאאאא
١٩٧٨א،١٩٨٣?א?אא

،אא١٠٪
אא،אא

،אאאאא
אאאאאKאאא

אאאאאאK
אאאאאKE 

אאא
א،אא،אא،אאא

א،אאא،אא،א
אאא،אK
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אאאא  ٢٧٤
F،١٩٩٩אEFאאא

אKא،אא،א
א،אאאאאאא،א

אאאKE 
،،אאאאא

،אא،א
،אאאאא
אאאאאאא

אFObeid and Mahmoud , 1971E؛
אאא،אאא،אPanicum 

turgidumאאF٦٢KE 
אאא

،אאאא،
،אאא،א،אא

אאKאאאP.turgidum
אאא،אא،

אא،
F٦٣KE،אאאא

אאאאK 
F،١٩٩٩אEא

אWאאא
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א ٢٧٥
אא،א
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אא،אF١٩٩٨KEאKאאאK

אKאK 
א،אF١٩٩٩KEא-אאא

אKאאאאאKאK 
א،אF١٩٩٧KEאאאא

אKאאKאאאאKאK 
،אF١٩٧٦KEאKWאאאא

אKFאאKE،אאאא
אאאאK 

،،،F١٩٧٦KEאאKW
אאאאאKFאאEKא

אאאאאאK 
،F٢٠٠٠KEאאאא

 -KאאאאאKא
KאK 

א،אF١٩٩٨EKאא
KאאKאאאKאKאK 

o b e i k a n d l . c o m



אא ٢٧٩
،F٢٠٠٦KEאKא٣K

אא،٨W٨-٣K 
א،א،،א،،،{
F١٩٩٠KEאאKאאKאK 

אא،،{،א،א،
א{،א{אF٢٠٠٦EKא
אKאאאKאאאKאKאK 

אF٢٠٠٧KEאא
אKאאאKאא

אKאK 
،אF١٣٩٦KEאאאאKאא

אא،אא،אאא
אא،K١٠٠-٦٦K 

  

  

o b e i k a n d l . c o m



אא  ٢٨٠
 المراجع الأجنبية

 
Al-yemeni, M.N. and Zayed, K.M. (1999). Ecology of some plant communities along 

Riyadh –Al- thumama road, Saudi Arabia. Saudi J. Bio. Sci, 6(1): 9-21.  

 

Al-yemeni, M.N. (2000). Ecological Studies on sand duenes vegetation in AL-Kharj 

region, Saudi Arabia. Saudi J.Biol. Sci. 7(1):64-88. 
 

Bartholomew.G.A.and Cade , T.J.(1959).Water consumption of house finches. Condor, 

58:406-421. 
 

Batanouny K.H.and Abd-elwahabM.A.(1973).Ecophysiological Studies on desert plants 

,111- Root penetration of Leptadenia pyrotechnica  (forssk.) decne in relation 

to it's water balance ; Oecologia (Berl.).11:151-161.  
 

Batanouny, K.H., Lendzian K. and Ziegler H. (1972). Oekophysiogische Untersuchungen an 

Wustenpflanzen. VI. Hemstoffe. Fur Keimug and Wachstum in den Fruchten von 

Zilla spinosa Prantl. Oecologia (Berl) 9:12-22. 
 

Batanouny, K.H. (1976). Considerations in the context of land evaluation in arid zones 

with a special refernce to Saudi Arabia. International Symposium. Surveys 

Departments. I.T.C Enschede (the Netherlands) December: 9-15. 
 

Black, J.M. (1960). the significance of petiole length, leaf area and light interception in 

competion between strains of subterranean clover (Trifolium subterraneum L.) 

grown in swards. Aust. J.Agric. Res. 11-27.  

Buxton , P.A.(1923). Animal life in Deserts. Arnold, London.   
 

Cannon, W.A. (1911). The Root Habits of Desert Plants. Publ.131, Carnegie Inst, 

Washington. 
 

Chapman, R. N, Mickel, C.E, and Parker, J.R. (1926). Studies in the ecology of sand 

dune insects. Ecology, 7:416-426. 

 

o b e i k a n d l . c o m



אא ٢٨١
Chaudhary, S.A. and Al-Jowaid, A.A. (1999). Vegetation of the Kingdom of Saudi 

Arabia, National Agriculture and Water Research Centre , Ministry of   

Agriculture and Water , Kingdom of Saudi Arabia. Riyadh .  
 

Chew, R.M. (1961). Water metabolism of desert-inhabiting vertebrates. Biol. Rev. 36:1-31. 
 

Cloudsley-Thompson, J.L. (1975). Terrestrial Environments, Croom Helm. London. 
 

Cloudsley- Thompson, J.L. and Chadwick, M.J. (1964). Life in Deserts. G.T. Foulis and 

Co. Ltd. London. 
 

Denna, D.W (1970). Leaf wax and transpiration in Brassica oleracea. J. Ammer. Soci. 

Hort. Sci., 95:30-32. 
 

El-Naggar, M.K.R. (1965). Autecology of Rhazia stricta Decne M.Sc. Thesis, University 

of Ain Shams, Egypt. 
 

El-Sheikh, A.M. ( 1984 ). Germination of the Halophyte: Zygophyllum decumbens From 

Saudi Arabia. Arab Gulf J. Scient. Res., 2 (22), 373-384. 
 

El-Sheikh, A.M.(1988). Germination Ecology of Lagonychium farctum ( Banks & Sol. ) 

Bobr. From Saudi Arabia. J. Coll .Sci. King Saud Univ., 19(1), 13-27.  
 

El-Sheikh, A.M., Mahmoud, A. and El-Tom, M. (1985). Ecology of the inland salt marsh 

vegetation at Al- Shiggah in Al-Qassim district, Saudi Arabia. Arab Gulf J. 

scient. Res.,3 (1): 165-182. 
 

Evenari, M., Shaman, L. and Tadmor, N. (1971). The Negev- the Challenge of a Desert. 

Harvard University Press. P. 345. 
 

Fitter, A.H. and Hay, R.K.M. (1981). Environmental Physiology of plants. Academic 

Press London P. 202. 
 

Geiger, R. (1950). Das Klima der bodennahen Luftschicht, 3rd. ed. Verwg 

Braunschweig.  

o b e i k a n d l . c o m



אא  ٢٨٢
Grime, J.P. (1973). Control of species density in Herbaceous vegetation. J. Environ. 

Management, 1:151-167. 
 

Gutterman, Y. (1993). Seed Germination in Desert Plants. Springer- Verlag Berlin 

Heidelberg.  
 

Hajar, A.S., Zidan. M.A. and Al-Zahrani, H.S. (1996). Effect of salinity stress on 

germination, growth and some physiological activities of black cumin (Nigella 

sativa L.) Arab Gulf J. Scient. Res., 14(2):442-454 
 

Hajar, A.S.A. (1993). A comparative ecological study on the vegetation of the protected 

and grazed part of Hema Sabihah in Al-Baha Region South Western Saudi 

Arabia, Arab Gulf J.Scient. Res., 11(2):259-280. 
 

Halwagy, R. (1961a). The vegetation of the semi-desert north east of Khartoum, Sudan. 

Oikos, 12:87-110.  
 

Halwagy, R. (1961b). The incidence of the biotic factor in Northern Sudan Oikos, 

13(1):97-117. 
 

Kassas, M. and Imam, M. (1954). Habitat and plant communities in The Egyptian desert. 

III. The wadi bed ecosystem. J. Ecol. 42:424-441. 
 

Kassas, M. and Imam, M. (1967). On the ecology of the Red Sea Littoral salt marsh, 

Egypt, Ecol. Monogr. 37:297-316. 
 

Keast J.A.and Marshal , A.J.(1954). The influence of drought and rainfall on 

reproduction in Australion desert birds .Zool. Soc. Lond. 124:493-499. 
 

Khudairi, A.K. (1969). Mycorrhiza in desert soils. Bio. Science, 19:598-599. 
 

Kluge, M. (1976). Crassulation acid metabolism (CAM) CO2 and water economy. In 

Water and Plant life (Eds. Lange O.L., Kappen, and Schulwe L.E.D.) 

Ecological Studies. 19:313-322 Springer Verlag Berlin. 

 

o b e i k a n d l . c o m



אא ٢٨٣
Kohen, D. (1967). Optimizing reproduction in randomly varying environment when a 

correlation may exist between the conditions at the time a choice has to be 

made and the subsequent outcome. J. Theor. Biol 16:1-14. 
 

Koller, D. (1969). The physiology of dormancy and survival in desert environments , in : 

Woolhouse , H .W.(ed) Dormancy and Survival , P .P . 449 – 469. Symposia of 

the Society of Experimntal Biology , 23 .Cambridge University Press. 
 

Koller, D. (1972). Environmental control of seed germination. In Kozlowski. T.T. (ed) 

Seed Biology Vol.2. Academic Press, New York and London, P.P 1-101. 
 

Koller, D. and Negbi, M. (1955). Germination regulating mechanisms in some desert 

seeds. V, Colutea  istrica Mill. Bull. Res. Counc. 5.D:73-84. 
 

Lawrence, R.F. (1959). The sand dune fauna of the Namib desert. S.Afric. J.Sci.,. 

55:244-239. 
 

Le Ho'uerou, H. N. (1977). The nature and causes of desertization, In Desertification, 

Environmental Degradatation in and around Arid lands (ed. Glantz. M .H .). 

West view Press Boulder, Colorado. 
 

Louw, G.N. and Seely, M.K. (1982). Ecology of Desert organisms. London and New York. 
 

Lofts, B. and Murton, R.K. (1968). Photoperiodic and Physiological adaptations 

regulating avian breeding cycles and their ecological significance. J. Zool. 

London, 155: 327-394.  
 

Mac Dougal, D.T. and Spaulding, E.S. (1910). The Water- balance of the Succulent 

Plants. Carnegi Inst. Wash. Publ. 14,PP.77. 
 

Mahmoud, A. (1977). Germination of three desert Acacias in relation to their survival in 

arid environment. Proc. First Cof. Biol. Aspects of Saudi Arabia: 74-94. 
 

Mahmoud, A. (1984). Germination of caryopsis of the halophyte, Aeluropus massauensis 

from Saudi Arabia. Arab Gulf J. Scient. Res. 2(1):21 – 36 .  
 

o b e i k a n d l . c o m



אא  ٢٨٤
Mahmoud, A. (1985a). Germination of Cassia italica from Saudi Arabia. Arab Gulf  J. 

Scient. Res. 3(2):  437-447.   
 

Mahmoud, A. (1985b). Germination of Cassia senna from Saudi Arabia .J. of Arid 

Environ. 9:39-49.  
 

Mahmoud, A. (1985c). Germination of Hammada elegans from Saudi Arabia. Arab Gulf 

J. Scient. Res. 3(1): 55-56. 
 

Mahmoud, A. and Obeid, M. (1971). Ecological studies on the vegetation of the Sudan 1. 

General features of the vegetation of Khartoum Province. Vegetatio, 23:153-176. 
 

Mahmoud, A. and Grime, J.P. (1976). Analysis of  competitive ability in three perennial 

grasses. New Phytol., 77:1215-1217. 
 

Mahmoud, A., El-Sheikh, A.M. and Isawi, F. (1982). Ecology of the littoral salt marsh 

vegetation at Rabigh on the Red Sea coast of Saudi Arabia. J.Arid Environ., 

5:35-42. 
 

Mahmoud, A., El-Sheikh, A. M. and Abdul Baset, S. (1983a). Germination of Artemesia 

abyssinica Sch. Bip J. Coll. Sci. King Saud Univ., 14: 253-272. 
 

Mahmoud, A., El-Sheikh, A. M. and Abdul Baset, S. (1983b). Germination of 

Francoeuria crispa (Forssk.) Cass (= pulicaria crispa (Forssk) ) Benth. Et hook 

F.)  Arab Gulf J. Scient. Res., 2: 289-392. 
 

Mahmoud, A., El-Sheikh, A. M. and Abdul Baset, S. (1983c). Germination of two 

halophytes: Halopeplis perfoliata and Limonim axillare From Saudi Arabia. .J. 

Arid Environ., 6: 87-98. 

 

Mahmoud, A., El-Sheikh, A.M. and Abdul Baset, S. (1985a). Germinaton of Anastatica 

hierocuntica from Saudi Arabia. Arab Gulf J.Sceint. Res., 3(1) 5-32. 
 

o b e i k a n d l . c o m



אא ٢٨٥
Mahmoud, A., and El- Tom, M. (1985 b). Ecological relationships of some vegetation 

units in the Jeddah – Makkah region, Saudi Arabia. Arab Gulf J.Sceint. Res., 

3(2) 607-622. 
 

Mahmoud, A., El-Sheikh, A.M., Yousef, M.M. and El-Tom, M. (1985c). Ecology of the 

Iittoral salt marsh vegetation at Al-Magawah on the Gulf of Aqaba, Saudi 

Arabia. Arab Gulf. J. Scient, Res., 3(1):143-163. 
 

Martin, E.V. (1943). Studies of evaporation and its significance as a hydrological factor 

J. Ecol. 42:442-444. 
 

Martin, T.T. and Junipar, B.E. (1970). The Cuticles of Plants. Arnolod, London. 
 

Migahid, A.M. and El-Sheikh, A.M. (1977). Types of desert habitats and their vegetation 

in central and eastern Saudi Arabia. Proc. First Conf. Biol. Aspects of Saudi 

Arabia. K.A.U., Jeddah King Abdul-Aziz University Press., 155-150. 
 

Mohammed , A . E. ,Stigter , C .J . and Adam, H . S . (1995). Moving Sand and its 

consequences on and near a severely desertified environment and a protective 

shelter belt . Arid Soil Res . and publica .3 : 423 -435. 
 

Obeid, M. and Manmoud, A. (1969). Vegetation of  Khartoum Province. Guide to the natural 

history of  Khartoum Province Part VI. Sudan Notes and Records L. :1-20. 
 

Obeid, M. and Manmoud, A. (1971). Ecological studies on the Vegetation of Khartoum 

Province II. The ecological relationships of the vegetation of Khartoum 

Province. Vegetatio,23: 177-198. 
 

Omer, S.A. (1991). Dynamics of range plants following 10 years of protection in arid 

rangelands of Kuwait. J. Arid Environ., 21:99-111. 
 

Oppenheimer, H.R. (1949). The water turn-over of the Valenca Oak. Palest. J. Bot. Ser. 

R. 7:177-179. 
 

Orshan, G. (1954). Surface reduction and its significances as a hydrological factor. J. 

Ecol., 42:442-444. 

o b e i k a n d l . c o m



אא  ٢٨٦
 

Parker, J. (1968). Drought-resistance mechanisms. In: Water Deficits and Plant Growth (Ed. 

Kozlowski T.T.) Vol 3, PP. 125-176 Academic Press, New York and London. 
 

Pierre, F.(1958).Ecologi et peuplement entomologique des sables vits du sahara hord- 

occidental, Center Nat . de  Recherché  Scientifique , Paris , PP. 332. 

 

Rzoska, J. (1961). Observations on tropical rain pools and general remarks on temporary 

waters. Hydrobiologia, 17:265-268. 
 

Schmidt–Nelson, K. (1956). Animals and arid conditions: physiological aspects of 

productivity and management, PP . 368 – 382. In: The Future of Arid Lands. 

Am. Associ. Adv. Soci. Washmidton. 
 

Schmidt–Nelson , K . (1964). Desert Animals . University Press London. 
 

Schmidt-Nelson, B., Schmidt-Nelson,K., Houpt T.R. and Jarnum, S.A. (1965). Water 

balance of the camel. Amer.J. Physiol., 185-194. 
 

Shreve, F. (1951). Vegetation of Sonoran Desert Washington:  Carnegie Institute. No. 591. 

 

Skoss, J.D. (1955). Structure and composition of plants cuticle in relation to 

environmental factors and permeability. Bot. Gaz, 117, Chicago. 
 

Steiner, J.(1916). Aufzählung der von J. Bornmüler im Oriente gesammelten Flechten. 

Ann. Naturhist. Mus. Wien, 30:24-39. 
 

Thomas, M. (1951). Carbon dioxide fication and acid synthesis in crassulacean acid 

metabolism. Symp. Soc. Expt. Biol. 5:72-97. 
 

UNEP ,(1992). World Atlas of Desertification .United Nations Environmental Program 

and Edward Arnold, PP.69. 
 

Venable, D.L. and Lawlor, L. (1980). Delayed germination and dispersal in desert 

annuals in space and time, Oecologia (Berlin), 46:272-282. 
 

o b e i k a n d l . c o m



אא ٢٨٧
Vessey-Fitzgerald, D.F. (1957). The vegetation of central and eastern Arabia. J. Ecol. 

45(3):779-798. 
 

Waisel, Y. (1972). Biology of Halophytes. Academic Press, Cambridge, P. 484. 
 

Walter, H. (1963). The Water Supply of desert plants. Symp. Brit. Ecol. Soci., 3:199-256. 
 

Yousef, M.M. and El-Sheikh, A.M.(1981a).The Vegetation Alongside a Running  Water 

Canal at Al-Kharj .J.Coll.Sci., king Saud Univ.,12(1),23-51). 
 

Yousef, M.M. and El-Sheikh, A.M. (1981b). Observations on the Vegetation of the 

Gravel Desert Areas with Special Reference to Succession, in Central Saudi 

Arabia. J. Coll. Sci.,King Saud Univ.,  12(2):231-251. 

o b e i k a n d l . c o m



אא  ٢٨٨
 

 
  

 

o b e i k a n d l . c o m



  

٢٨٩  

a%��nא����a�� 

  ليزي إنج– عربي: أولاً
  

  

Z� �
אא

א 
Road lighting and warning equipment 
operated by solar energy

אאא Global oil reserves

אאאא Field testing of cooling technology

א Social symptoms

 Biological symptoms

 Physical symptoms

FאE Arabian gazelle

אאאFאE Increased percentage of bound-water
א Support

אא Hydration
א Causes of desertification

אאאא
א 

Response of seeds to ambient 
temperature
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אאא Response of seeds to soil salinity

אאאאא
אאא 

Utilization of water resources in the 
desert for agriculture

אאאא
אאאא 

Utilization of solar energy for the 
generation of electricity in the Sudan

אאא Efficient utilization and improvement 
of natural pastures

אאאא
א 

Utilization of plant resources for 
functions other than grazing

א Lichens

א Competitive exclusion

אאא Solar cells frames

אא Spray line

אאאא
א 

Production of mature seeds and fruits 
at the advent of the rainy season

אאא International production and 
consumption

אאאא
אאאאא

אא 

The technical achievements in the 
utilization of solar energy in Saudi 
Arabia

אא Resources development activities

אא Domestic water heating systems

 Anemometer
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٢٩١
אא The program objects

 Wadis

אא Crassulacean metabolism
אא Seasonal rhythms

אא Diurnal rhythms
א

אא 
Ecology of seeds and fruits of desert 
plants

 Ionosphere


_� �
� �

 

א Barakhan

אאאא
אא 

The joint Saudi-America program for 
solar energy research

אאא National energy efficiency program

א Abrasion
אאא

אא 
Some of energy researches programs in 
Saudi Arabia
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אאא Economic and social impact

א Soil erosion
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א Evaporation

אאFאאאE Biological stabilization

אא Mechanical stabilization

א Desiccation
א Accumulation of proline

אא Efficiency improvement of central air 
conditioning system

אא The desalination of sea water using 
solar energy

אא Destruction of vegetation

אא Low species density

אאאאא Deterioration of land in irrigated farms

אאא Deterioration of land in forested areas

אאאא Deterioration of pasture land

אאאא
אא 

Deterioration of land in areas with 
rain-dependent agriculture

אאאא Deterioration of land as a result of fires
א The soil

אאא Efficient consumption of
 water in surface irrigation

אאאא
אאאאא 

Efficient consumption of irrigation 
water by improving water management 
systems

אאאאEfficient utilization of water using drip 
irrigation
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א 

אאאא
א 

Efficient utilization of irrigation water 
using sprinklers

א Tropopause

 Troposphere

אא
 

Furnishing seeds and fruits with 
adaptations which facilitate their 
dispersal

אFאE Precipitation

אאאא Operating equipment and electric 
appliances

א Operating water pumps
אאFאE Operating communication equipment

א Deformation
א Desertification

א Classification of deserts
א

א 
Classification of deserts by aridity

א
אא 

Classification of desert by temperature

אFאE Stratification

אאLאא Rural/ Agricultural applications

אאא Applications in industry
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א Parasitism

 Progressive successional  change
 Retrogressive successional change

אא Hydrach succesion

א Definition and classification of Deserts

אא
א 

Changes of the physical and chemical 
characteristics of the soil

אאא Successional changes
אאא Accidental changes
אאא Seasonal changes

FE Mutualism

א Dwarfing
אא

אא 
Saudi techniques to reduce the 
consumption of oil reserves

אא Assessment of solar energy resources

א Symbiosis

א Breakage
אא Sand formations

אאאא Adaptation of animals to desert life

אאא Adaptation of plants to desert life

אאאאAdaptation of some animals, insects, 
reptiles and snakes
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אא 

א Adaptation of camel

אאאאא
אא 

Adaptations of animals inhabiting 
sandy habitats

אא Behavioural adaptations
א Ripples

א Preparation and leveling of the ground

אאאאאא Water balance of desert animals

אאא Economic and social impact
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א Mammals

אאא  Wet– and – dry bulb hygrometer

אאאא Maximum and Minimum 
Thermometers

א Thermographs

FE Ruppell's sand fox

 Fennec fox

  

��� �
� �

א Mountains

אא Gerbils

א Crickets
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 Another case of desertification

 Houbara bustard

 Arabian bustard

א Burning

אאאא Portection of animal wildlife

אאא Carriage of saline spray
אא Animals life

אאאא Larg mammales
אא Game animals

א Longevity of the seeds
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אא Characteristics of the atmosphere

אאא
אא 

Characteristics of the natural 
vegetation of hot deserts

אאא
אאא 

General characteristics of plant 
comunities which constitute vegetation

א Characteristics of germination

אא The program technical plan
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٢٩٧
א Dung-beetles
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אא Temperature

אא Desert armour

אאאא
א 

Dynamics of deserts natural vegetation

� �
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 Arabian wolf  
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אאא Rotary sprinkler

א Humidity

אא Absolute humidity

אא Relative humidity

א Grazing

א Wind

FאE Arabian sand gazelle
� �
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אאאא Agriculture using water from artesian 

wells
אאאא Agriculture using rivers for irrigation

אאאFאאאE Rain-dependent agriculture

אאאאא Agriculture in desert Wadis

אא Reptiles

אאא Increased capacity for obtaining water
אא Increasing the efficiency of irrigation 

canals
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FE Dormancy

אאאא
אאא 

Efficient utilization of water for 
irrigating farms in deserts

א Stratosphere

אא
א 

Rapid germination when favourable 
environmental conditions prevail

אא
אא 

Rapid transport of water to the 
transpiring parts of the plant

אאא Sand sheets

אאא Desert plains
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٢٩٩
 Hemi-parasites

אא Etiolation

אא The Sun and utilization
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אא Extremely arid deserts

 Arid deserts

אאא Gravel deserts

 Semi –arid deserts

אא Hammad deserts

אאFאE Grasshopper

אאא Anatomical characteristics of  
xerophytes

אאאPhysiological characteristics of 
xerophytes

אאאMorphological characteristics of  
xerophytes
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 Striped hyaena

אאא High osmotic pressure
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אאאאUtilization of Solar energy in Saudi 
Arabia
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٣٠٠
אא  

א Sandgrouse

אא Field layer

אאא Upper field layer

א Ozone layer

אא Shrub layer

אאא Topography of hot deserts

א Measuring evaporion

אא Methods of measuring relative 
humidity

א Measuring wind speed

א Birds

אא Wild birds
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FE Host

א Evaporation potential

FאE Saudi dorcas gazelle

א Biotic relationships
אאאא

אא 
Social relationships between desert 
plant species

אאאEcological relationships of desert plant 
communities
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٣٠١
אא 

אא Topographic relationships

 General climate relationships

אאא
אאא

א 

Direct and indirect Human 
relationships with components of plant 
communities and their

אאאא
FEא 

Afforestation without irrigation in 
Alhasa area

א Atmospheric elements
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אא Creeks

 Meteorological screen

אFאEא Plant cover

 perianth
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א Kangaroo rat

 Achenes

 Nozzles
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٣٠٢
אא Capacity to reduce water loss

אא The solar village

אא
אא 

The thick seed testa, which restricts 
imbibition of water, inhibits and 
regulates germination

 Sand cat

א Cutting

אא Rodontia
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א Complete parasites

אא Sand dunes

אאFאE Linear dunes

אאא Star dunes

אא Urate pellets

אאFאE Barkhan dunes
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 For Lighting
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א Water 

אא Bound-water
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٣٠٣
אא Definition of a desert

אא
FE 

Albedo

א Parasites

אאא
אא 

Leading example of sand stabilization 
projects in Saudi Arabia


אא 

Example of desertification and its 
effects and manifestations of Al-Jazera 
project in Sudan

אא In the area of the health services

FE Communities

אאFאE
אא 

Communities of inland salt marshes

אאFאE
א 

Communities of coastal salt marshes

אאאאא
אא 

Plant communities inhabiting graded 
sloped ground

אאאא
א 

Plant communities inhabiting sand 
formations

אאאא Plant communities inhabiting 
mountains

אאאא
אא 

Plant communities inhabiting desert 
plains

o b e i k a n d l . c o m



א  

  

٣٠٤
אאאאא

אFאE 
Plant communities inhabiting gravel 
deserts

אאאא
א 

Plant communities inhabiting hammada 
desers

אאאא
אFאE 

Plant communities inhabiting salt 
marshes

אאאא
אא 

Plant communities inhabiting 
depression and different water runnels

אאאא
אא 

Plant communities inhabiting plateaus 
and rocky habitats

אאאאאא
אאא 

Plant communities inhabiting 
permanent aquatic habitats

אאא
א 

Saudi Arabian attempts to utilize the 
wind energy
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אאאאאאStage of floating-leaved anchored plant 
species

אאאFאE The tree (climax) stage
אאא Stage of shrub plant species

אאאFאE Stage of emergent anchored 
(amphibious) plant species
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אאא Stage of sedge-meadow plant species

אאא Stage of submerged anchored plant 
species

אאא Photosynthetic pathways

 water runnels
אאFאEא

אא 
Coastal and Inland salt marshes

אאFאE Salt marshes
אאאא Inland salt marshes

אאא Coastal salt marshes
אא

אא 
Project of cooling by absorption using 
solar energy

אאא
FE 

Project for the production of hydrogen, 
using solar energy

א Radiator

א Genetic resources

אאא Animal resources
אאא Permanent resources

אאאא Natural resources of deserts

אא Renewable resources

אא Plant resources

אא Non-renewable resources
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א Rain

א Orographic rain
אאא Symptoms indicative of desertification

אאא Metals and their ores

א Arthropoda
א Concept of desertification

 Introduction
אאאא Thermohygrograph

אאאאHygrograph
א Combating desertification

אאא Air components

אאאא Climate in hot desert

א Competition

 National Parks
אאאא Depressions, water runnles and wadis

FE Arabian oryx

אא Permanent aquatic habitats

אאא Explosive heat death
 Primary ecotope
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٣٠٧
אאא Sclerophytes
אאא Ephemeral annuals
אאא Perennial succulents

אא Halophytes

אאא Succulent halophytes
אאא Succulent halophytes

אאא Salt exclusive halophytes
אאא Salt cumulative halophytes
אאא Salt excretive halophytes

אא Ephemeroids
אא  Cushion plants 

אאHydrogen producing system using 
solar energy

א Saturation deficit
אא Reduction of the plants water content

אא Habitat type

אאא The dominant plant  species

  
��� �
� �

א Plateaus

אא Air
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אא Presence of chemical germination 

inhibitors
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אא Social methods
אא Economical methods

אא Technological methods
 

�� �
 

א caterpillar

 
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   عربي–إنجليزي : ثانياً
  

  

א Abrasion
אא Absolute humidity

אאא Accidental changes
א Accumulation of proline

 Achenes

אאאאא
אא 

Adaptations of animals inhabiting sandy 
habitats

אאאא Adaptation of animals to desert life

א Adaptations of camel

אאא Adaptation of plants to desert life

אאאא
אא 

Adaptation of some animals, insects, 
reptiles and snakes

אאאא
FEא 

Afforestation without irrigation in Alhasa 
area

אאאאא Agriculture in desert Wadis

אאאא Agriculture using rivers for irrigation

אאאא Agriculture using water from artesian 
wells

אא Air
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אאא Air components

אא
FE 

Albedo

אאא Anatomical characteristics of  xerophytes

 Anemometer

אאא Animal resources
אא Animals life

 Another case of desertification

אאא Applications in industry

 Arabian bustard
FאE Arabian gazelle

 Arabian leopard

FE Arabian oryx

FאE Arabian sand gazelle

 Arabian wolf

 Arid deserts

א Arthropoda

אא Assessment of solar energy resources

א Atmospheric elements

 Barakhan Dunes  )البرخان ( الكثبان الهلالية      
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א Barakhan

אא Behavioural adaptations
אאFאאאE Biological stabilization

 Biological symptoms

א Biotic relationships
א Birds

אא Bound-water
א Breakage
א Burning

  

אא Capacity to reduce water loss

אאא Carriage of saline spray

א Caterpillar

א Causes of desertification

אא
א 

Changes of the physical and chemical 
characteristics of the soil

אא Characteristics of germination

אא Characteristics of the atmosphere

אאא
אא 

Characteristics of the natural vegetation of 
hot deserts

אClassification of desert by temperature

C 
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אא 

א Classification of deserts
א

א 
Classification of deserts by aridity

אאאא Climate in hot desert

אאFאE
אאא 

Coastal and inland salt marshes

אאא Coastal salt marshes

א Combating desertification

א Competition

א Competitive exclusion

א Complete parasites

FE Communities

אאFאE
א 

Communities of coastal salt marshes

אאFאE
אא 

Communities of inland salt marshes

א Concept of desertification

א Contents

אא Crassulacean metabolism
אא Creeks
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א Crickets

אא Cushion plants

א Cutting

  

א Definition and classification of Deserts

אא Definition of a desert

א Deformation
אאאא Depressions, water runnels and wadis

אא Desert armour

אאא Desert plains

א Desertification
א Desiccation

אא Destruction of vegetation

אאאא Deterioration of land as a result of fires
אאאא
אא 

Deterioration of land in areas with rain-
dependent agriculture

אאא Deterioration of land in forested areas

אאאאא Deterioration of land in irrigated farms

אאאא Deterioration of pasture land

אאא
אאא

Direct and indirect Human relationships 
with components of plant communities 
and their habitat types

D
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א 

אא Diurnal rhythms
אא Domestic water heating systems

FE Dormancy

א Dung-beetles

א Dwarfing
אאאא

א 
Dynamics of deserts natural vegetation

  

אאא
אא 

Ecological relationships of desert plant 
communities

א
אא 

Ecology of seeds and fruits of desert 
plants

אאא Economic and social impact

אא Economical methods

אא Efficiency improvement of central air 
conditioning system

אאאא
אאאאא 

Efficient consumption of irrigation water 
by improving water management systems

אאאEfficient consumption of water in surface 
irrigation

אאא Efficient utilization and improvement of 
natural pastures

אאאאEfficient utilization of irrigation water 
using sprinklers

E 

o b e i k a n d l . c o m



א 

  

٣١٥
א 

אאאא
אאא 

Efficient utilization of water for irrigating 
farms in deserts

אאאא
א 

Efficient utilization of water using drip 
irrigation

אא Ephemeroids
אא Etiolation

א Evaporation

א Evaporation potential


אא 

Example of desertification and its effects 
and manifestations of Al-Jazera project in 
Sudan

אאא Explosive heat death
אא Extremely arid deserts

  

 Fennec fox

אא Field layer

אאאא Field testing of cooling technology

 For Lighting

אא
 

Furnishing seeds and fruits with 
adaptations which facilitate their dispersal

    

F 
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אא Game animals

 General climatic relationships

אאא
אאא 

General characteristics of plant 
communities which constitute vegetation

א Genetic resources

אא gerbils

אאא Global oil reserves
אאFאE Grasshoppers

אאא Gravel deserts

א Grazing

  

אא Habitat type

אא Halophytes

אא Hammad deserts

 Hemi-parasites

אאא High osmotic pressure

 Host

אא Hydrach succesion

אא Hydration
אאHydrogen producing system using solar 

energy

H
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٣١٧
אאאאHygrograph

אאאא
אא 

Hygrothermograph

 HYSOLAR agreement

  

אא In the area of the health services

אאא Increased capacity for obtaining water
אאFאE Increased percentage of bound-water

אא Increasing the efficiency of irrigation 
canals

אאאא Inland salt marshes

אאא International production and consumption

 Introduction

 Ionosphere

  

א Kangaroo rat

  

  

אאאא Large mammals  

אאLeading example of sand stabilization 
projects in Saudi Arabia

I 
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٣١٨
אאא 

א Lichens

אאFאE Linear dunes

א Longevity of the seeds

אא Low species density

  

א Mammals

אאאא Maximum and Minimum Thermometers

א Measuring evaporation

א Measuring wind speed

אא Mechanical stabilization

אאא Metals and their ores

 Meteorological screen

אא Methods of measuring relative humidity

אאאMorphological characteristics of  
xerophytes

א Mountains

FE Mutualism

  

אאא National energy efficiency program

 National Parks

M
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٣١٩
אאאאא Natural resources of deserts

 Nature Reserve
אאא Negative effects on irrigation systems

אא Non-renewable resources

אא Non-renewable resources
 Nozzles

  

אאFאE Operating communication equipment

אאאא Operating equipment and electric 
appliances

א Operating water pumps
א Orographic rain

א Ozone layer

  

א Parasites

א Parasitism

אאא Perennial succulents

 Perianth

אא Permanent aquatic habitats

אאא Permanent resources

אאא Photosynthetic pathways

O 
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٣٢٠
 Physical symptoms

אאאPhysiological characteristics of 
xerophytes

אאאא
אא 

Plant communities inhabiting depression 
and different water runnels

אאאא
אא 

Plant communities inhabiting desert plains

אאאאא
אא 

Plant communities inhabiting graded 
sloped ground

אאאאא
אFאE 

Plant communities inhabiting gravel 
deserts

אאאא
א 

Plant communities inhabiting hammada 
desers

אאאא Plant communities inhabiting mountains
אאאאא

אאאא 
Plant communities inhabiting permanent 
aquatic habitats

אאאא
אא 

Plant communities inhabiting plateaus and 
rocky habitats

אאאא
אFאE 

Plant communities inhabiting salt marshes

אאאא
א 

Plant communities inhabiting sand 
formations
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אFאEא Plant cover

אא Plant resources

א Plateaus

אFאE Precipitation

א Preparation and leveling of the ground

אא Presence of chemical germination 
inhibitors

 Primary ecotope
אאאא

א 
Production of mature seeds and fruits at 
the advent of the rainy season

 Progressive successional  change 
אא

אFE 
Project for the production of hydrogen, 
using solar energy

אא
אא 

Project of cooling by absorption using 
solar energy

אאאא Protection of animal wildlife

  

א Radiator

א Rain

אאאFאאאE Rain-dependent agriculture

אא
א 

Rapid germination when favourable 
environmental conditions prevail
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٣٢٢
אא

אא 
Rapid transport of water to the transpiring 
parts of the plant

אא Reduction of the plants water content

אא References

אא Relative humidity

אא Renewable resources

אא Renewable resources

אא Reptiles

אא Resources development activities

אאאא
א 

Response of seeds to ambient temperature

אאא Response of seeds to soil salinity

 Retrogressive successional change
א Ripples

אא
א 

Road lighting and warning equipment 
operated by solar energy

אא Rodontia

אאא Rotary sprinkler

אאLאא Rural/ Agricultural applications

  

אאא Salt cumulative halophytes
S 
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٣٢٣
אאא Salt exclusive halophytes
אאא Salt excretive halophytes

אאFאE Salt marshes

 Sand cat

אא Sand dunes

אא Sand formations

א Sandgrouse

אאא Sand sheets

א Saturation deficit
אאא

א 
Saudi Arabian attempts to utilize the wind 
energy

FאE Saudi dorcas gazelle

אא
אא 

Saudi techniques to reduce the 
consumption of oil reserves

אאא Sclerophytes
אאא Seasonal changes

אא Seasonal rhythms


א Seed bank

 Semi –arid deserts

אא Shrub layer

אא Social methods
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٣٢٤
אאאא

אא 
Social relationships between desert plant 
species

 Social symptoms

א Soil erosion
אאא Solar cells frames

אאא
אא 

Some of energy researches programs in 
Saudi Arabia

אא Spray line
אאאFאEStage of emergent anchored (amphibious) 

plant species

אאאאא
א 

Stage of floating-leaved anchored plant 
species

אאא Stage of sedge-meadow plant species

אאא Stage of shrub plant species

אאא Stage of submerged anchored plant 
species

אאא Star dunes

אFאE Stratification

א Stratosphere

 Striped

אאא Successional changes  
אאאFאESucculent halophytes

א Support
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٣٢٥
א Symbiosis

אאא Symptoms indicative of desertification

  

אא Technological methods

אא Temperature

אאא The coastal salt marshes

אא The desalination of sea water using solar 
energy

אאא The dominant plant  species

אFאEאאאThe inland salt marshes

אא The program objects

אא The program technical plan

א The soil

אא The solar village

אא The Sun and utilization

אאאא
אאאאא

אא 

The technical achievements in the 
utilization of solar energy in Saudi Arabia

אא
אא 

The thick seed testa, which restricts 
imbibition of water, inhibits and regulates 
germination

אאאFאEThe tree (climax) stage
א Thermographs

T 
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٣٢٦
אאאא Thermohygrographs

אאא Topography of hot deserts

אא Topogrphic relationships
א Tropopause

 Troposphere

  

אאא Upper field layer

א Urate pellets

אאאא
א 

Utilization of plant resources for functions 
other than grazing

אאאא
אאאא 

Utilization of solar energy for the 
generation of electricity in the Sudan

אאאא
אא 

Utilization of Solar energy in Saudi 
Arabia

אאאאאאאאUtilization of water resources in 
the desert for agriculture

  

 Wadis

א Water

אאאאאא Water balance of desert animals

 water runnels

אאא  Wet– and – dry bulb hygrometer

אא Wild birds

U

W
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٣٢٧
א Wind
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אא
אאא٢٤٢ 

אאא٢٥٧ 
אא

א١٩٥ 
אאא٢٤١ 

אאא١٩٤ 
א٢٥٥ 
٢٥٤ 

אאא١٤٣ 
אאא٣،٤ 
א٥١ 

א٢٤٧ 
אאאא

א١٥٤ 
אאא١٥٨ 

אאאא١٨٤ 
אאאא

אא١٨٨ 
אאאאא٢٠٠ 

אאא٢١٥ 
אאאא

א٢١٧ 
אאא١٤٧،

١٥٧ 
א١٥٤ 

א١٥١،١٥٣،١٥٥،
١٥٦ 

٢٤٣ 
אאא٢٤٣ 
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٣٢٨
אאאא

אאאא
אאא١٩٢ 

אא١١،١٢،١٥،
١٧،٢٥،١٥٢ 

א١٩٥ 
א١١،١٢،١٣،٤٢،٧٥،

٧٦،١٥٠ 
אא١٦٨ 
אא١٦٣،١٦٧ 

אאא
١٤٧ 
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١٥٣،١٥٤،١٥٦ 
אא١٤٨ 
אאאאא١٤٣ 
אאאא

א١٩٦ 
א١٠ 

א١٦٣ 
אאא١٩٩ 

א٦٦ 

אא١٥٩ 
אאאא١٤٧ 
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אאא٢٥٨ 
אאא١٣٧ 

א٦٦ 
א١،٢،٣٥،٣٧،٣٨ 

אא٢٦٥ 
אא٢٦٣ 

א١،٦٣ 
אא

١٩٨ 
אא١٩٣ 
אא٦٨ 

אאאאא٢٥٣ 
אאא٢٥٤ 
אאאא٢٥٠ 
אאאאא

FאE٢٤٨ 
אאאא٢٥٤ 
א٢١٣ 
אאא١٣ 
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א 

  

٣٢٩
١٣ 

אאא
א

אא٢٠٧ 
אאאא

אאאאא
٢١٠ 

אאאא
א٢٠٤ 

אאאא
א٢٠٥ 

אא
א١٦١ 

אFאE٢،٣،٥،٦ 
א٦٤ 

א٢٤٥ 
א١ 

א
א٢ 
א

אא٢ 
א٤٦ 
٥٧ 

٦١ 
אא٧٩ 
אא١ 

אאא
٢٥٧ 

אאא٥٧ 
אאא٥٧ 
אאא٥٣ 

FE٤٩ 
א٦٤ 

אא
٢٤٢ 

אא
אא٢٤٢ 

אא١٩٦ 
א٤٩ 
א٦٥ 

אא٧ 
אאאא

אא١٧٥ 
א١٧٧ 

אאאא
١٦٣ 
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٣٣٠
אאא

١٢٧ 
אא١٦٣ 

א١٤٧،١٤٨،
١٥٣،١٥٤ 

אאאאאא١٧٢ 
אאא٥ 

b� �

א١٦٣،١٦٨،١٧٤ 
 

c� �

א٧،١٧،١٠٩ 
א٢،٢٣،١٤٧،١٧١ 

d� �

אאאא٢٣٧ 
אאא٦٧ 

אאאא١٧٥ 
א١٥٩ 

 

e� �

א١٤٧ 
אאאא

אא٣٩ 
אא١٩ 
אאא

אא٣٩ 

f� �

FEאא١،٢،٢٠
،٢٥،٢٦،٢٨،٢٩،٣٢،

٣٤،٣٥،٣٦،٣٧،١٤٧،
١٥٠ 

אאאא٥٣ 

g� �

אאא١٤٣،١٤٤ 
אא١٤٠،١٤١ 

h� �

٣١א 
אא٣١ 
אא٢،٢٨،٣١،٣٢،

o b e i k a n d l . c o m



א 

  

٣٣١
٣٣،٣٤،٣٥،٣٦ 

א٧،٨ 
אא٨ 

א٥،٦،٧،١٠،١٣،١٤،
٣٦ 

i� �
  

אאאאא٢٠١ 
אאאFאאאE٢٠٠ 
אאאאא

٢٠٣ 
אאאאא

٢٠١ 
אא٣٠،١٦٣،١٦٨،١٧٣،

١٧٥ 
אאא

١٣٣ 

j� �

אאאאא
אאא٢٠٤ 

אא

א١٦٠ 
אא

١٣٥אא 
אאא٧،٨ 
אאא١٤ 

k� �

٤٦ 
אא١٨١ 

l� �

א١،٢،٣،٤ 
אא٢ 
אא٣،٤ 
٣،٨ 

אא٢،٧،١٥،١٦،
١٧،٢٩،١٠٩ 
אאFאE٧،١٤ 
אא٢،٥ 
٣ 

אא٢ 
אא١،٦ 
אא١٤ 

o b e i k a n d l . c o m



  كشاف الموضوعات

  

٣٣٢
אאא١٤٠ 
אאא

١٤٢ 
אאא

١٣٥ 

m� �

אא١٣٤،١٤٤ 
אאא١٤٤ 

 

n� �

אא١٨٢،١٨٤،١٨٥،
١٨٦،١٨٧،١٨٨،١٨٩،
١٩٠،١٩١،١٩٢،١٩٣،
١٩٤،١٩٦،١٩٧،١٩٨ 

א٢٠ 
א٢٠ 
א١٩ 
אא٢٠ 

אאא٧،١٠٩ 
א٣٨ 
אא٣٢،٣٥ 

א٣٦ 
א١٦٣،١٦٤،١٧١،١٧٣ 

o� �

א١٥٣ 
א١٥٢ 
א٦ 

p� �

FE٤٦ 
א٢،٣ 

אאאא
אא٤٦ 

אאא
אא٦٢ 

אא٦٨ 
٦٢ 

א
אא
אא١١٥ 

אא١٣٢،١٣٦،
١٣٧،١٤٠،١٤٦ 

אאאא

o b e i k a n d l . c o m



א 

  

٣٣٣
٢٦٩ 

א١٣٢ 
א٢١ 
אאא١٩،٢١ 
١٦٤،١٦٧،١٦٨ 
אאא١٥٢ 
א١٥٢ 

אאא١٠٤ 
אא١،١٣،١٤،١٣٣ 
אא١٧ 

אאאא٥ 
אאא٣ 

q� �

אFאEא٢٥ 
אא١٩،٢٠ 

w� �

אא١٩٢،١٩٣،٢١١ 
א١٦٩،١٧٠ 

אא
אא

١٥٢،١٥٤ 

אא١٦٤،١٦٥،١٧٤ 
א١٦٣،١٧١ 

x� �

א٤٦ 
אא٧،٨،٩،١١ 
אאFאE١٠ 
אאא١٠ 
אאFאE١٠ 
אא١،٤٢،١٠٩ 
אFאEאאא٥٣

،١٠٩،١٣٤ 
א١٣٠،١٥٩،١٧١ 

אא١٤٧ 
א١،٢٣،٢٥ 

�מ �

א١٩٩ 
אא١٤٣،١٤٤ 
١٤٩ 
١٥٠ 

אא٢١
،٢٢ 

o b e i k a n d l . c o m



  كشاف الموضوعات

  

٣٣٤
אא٢٦ 

אא٢ 
א٣ 

אאא
אא٢٦٨ 

אא٤٢،٦٩،٧٨،٩١
،١٠٤،١٠٦ 

אא٨٠ 
אאFאE

אא١٠٣ 
אאFאE

א٩٠ 
אאאאא

אא٧٨ 
אאאא

א١١١ 
אאאא١٠٩ 
אאאא

אא٨٩ 
אאאאא

א٨٧ 
אאאאא

٨٩ 

אאאא
אא٦٨ 

אאאא
אא١٠٩ 

אאאאאא
א٧٩ 

אאא
א٢١١ 

אאאאאא
٨١ 

אאאFאE
٨٥ 

אאא٨٤ 
אאאFאE

٨٢ 
אא٨٤ 
אא٧٩ 

אאא١٤٥ 
אאFאEאא

١٦ 
אאFאEא
١٥،٩١ 

אא

o b e i k a n d l . c o m



א 

  

٣٣٥
אא١٩٧ 

٢٢٧אאא 
אאא١٨١ 
אאאא١٨١ 
אא٢١٣ 
אא٢١٤ 
אא٢٣٩،٢٨١ 

א١،٣،٢١،٢٢ 
א٦،١٠٩ 
אאא٢٢،٢٤ 

אאא٢٥٤ 
אאא٢٣٩ 

אא٢٣،٢٤ 
אא٢٦ 

א٣ 
א٢٤ 

א١٦٢،١٦٣،١٦٨،١٧١
،١٧٢،١٧٣ 

א٢٤٥ 
א١٤٣،١٧١ 
א١٤٣ 

אאאא٢٨،
٣٥ 

א٢٦١ 
אאא٢٠ 

אאאא١٩ 
א٥٣ 

אאאא١١ 
א١٤٨،١٤٩ 
אא١٥٤ 

אאא٤٢،١٥١ 
אאאא٧٩ 

אא٦٩،٧٩،٩١،١٠٦ 
٧٩ 

{� �

אא١٤٣ 
אאא١٣٣،١٣٥،

١٣٦،١٣٨ 
אאא١٣٨،١٣٩ 
אא١٢٧،١٢٨،١٦٩ 
אא١٣٩ 
אאא٢٤،١٣٣،١٣٧

،١٤٠،١٤١،١٤٢،١٤٣،
١٤٤،١٥٩ 

אאא١٣٣ 
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  كشاف الموضوعات

  

٣٣٦
אא١٣ 
אאאא١٣٦ 
אאא١٣٠،١٣٢

،١٤٥،١٤٦ 
אאא١٣٨ 
אא٨٠ 
אא١٠٩ 
אאא١٠٧ 
אאא١٠٨ 
אאא١٠٧ 
אאא١٠٧ 
אא٦٤ 

א١،٢،٣،١٤،١٣٢،١٣٣
،١٣٤،١٣٦،١٣٨،١٤٠،

١٤٦ 
אא١٣٢،١٣٩ 
 
 
 
 

אא١٣٢،١٣٥،١٣٩ 
אא

١٩٤ 

אא١٤٢ 
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א٧،١٣،١٧ 
א٥،٦،٢٢،٢٤،١٥٩

،١٧٠ 
אא٢١١ 
אאא٢١ 
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אא١٤٨ 
אא٢٧٣ 
אא٢٧٢ 
אא٢٦٢ 
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