
ACKNOWLEDGEMENTS

I would like to express my appreciations to my supervisor Dr. 

Elsadig Agabna ELhadi, for his close supervision, patient guidance, 

suggestions and encouragement during all phases of the study I am 

greatly indebted to him. Also, my special thanks and profound gratitude 

are due to Dr. Eman Elrasheed Eltaib, The co supervisor for her 

constructive suggestions, continuous support and assistance.

My sincere thanks and appreciations are extended to National 

Center for Research for financing this study and to the Environment and 

Natural Recourses Institute for helping me to conduct this study in their 

nursery.

   Special thanks are also due to my colleagues in the 

Desertification Research Institute, especially, Omer Daf Allh for his help 

in the laboratory and to Atif Abu Ali for his assistance in data analysis.

Deep thanks are extended to Awadhia, Hanefa, Suzan and Mona for their 

kindly help during the nursery work.

My thanks also extended to Dr Asim Abd Elrazig, the manager of 

Desertification Research Institute for support and full time release during 

the study.

i



LIST OF TABLES

Table                                                                                                     Page 

1-        Sodium chloride concentrations used for irrigation ………..….. 32 

2-        Effect of irrigation with saline water on height of four species -cm 
        2. a 2 weeks after treatments …...…………………………….. 36
        2. b 4 weeks after treatments ……...………………………….. 37 
        2. c 6 weeks after treatments ……...………………………….. 38 
        2. d 8 weeks after treatments ……...………………………….. 39 
        2. e 10 weeks after treatments ……...………………………… 40 
        2. f 12 weeks after treatments ……. ….…………...…………. 41 

3-         Effect of irrigation with saline water on root length (cm) of four 
             species after12 weeks ……………………….…………….….. 46 

4-         Effect of irrigation with saline water on root dry weight (g) of 
            four species after 12 weeks …………………………....……… 47

5-         Effect of irrigation with saline water on shoot dry weight (g) of
       four species after 12 weeks ……..……………...……………... 48

6-         Effect of salinity on stem elongation (cm) of four species
       1. a 6   weeks after planting ….……..………..……………….. 53
       1. b 8   weeks after planting ………..………..………………... 54 
       1. c 10 weeks after planting..…...……………………………... 55 
       1. d 12 weeks after planting. ……..…………………….……... 56
       1. e 14 weeks after planting ……...……………...……………. 57
       1. f 16  weeks after planting ………………..…...……………. 58 

7-         Effect of Salinity on root length (cm) of four species
             (16 weeks after planting) ……………………………………... 63

8-        Effect of salinity on root dry weight (g) of four species           
            (16 weeks after planting) ……………………………………… 64

9-        Effect of salinity on shoot dry weight (g) of four species    
      (16 weeks after planting) ………………………………………. 65

ii



LIST OF FIGUERS

Figure                                                                                              Page

1- Percentage reduction in stem elongation after irrigation with  
       saline water 

a. Acacia mellifera ………………………………………………. 42
b. Eucalyptus camaldulensis ……………………………….. 42
c. Acacia tortilis …………………………………………….42
d. Acacia seyal  ……………………………………………...42
 

2- Effect of irrigation with saline water on stem elongation.
               a.   Acacia mellifera ……………………………...………………. 43

b.  Eucalyptus camaldulensis ……………………………….. 43
c. Acacia tortilis  ………………………………...………… 43
d.  Acacia seyal …….……………………………………….. 43

3- Effect of irrigation with saline water on percentage reduction
of root length …………………………………………………. 49

     
     4-    Effect of irrigation with saline water on percentage reduction
             of root dry weight  ………………………………………… ..  49 

5-   Effect of irrigation with saline water on percentage reduction
             of shoot dry weight ..…………………….…………………… 50

6-   Percentage reduction on stem elongation after salinity treatments.
               a..  Acacia mellifera ………………………………...……………. 59

b.  Eucalyptus camaldulensis ……………………………….. 59
c.  Acacia tortilis ……………………………………….…… 59
d. Acacia seyal …….……………………………………….. 59

     
     7-    Effect of salinity treatments on stem elongation.

               a..  Acacia mellifera ……………………………………...………. 60
b.  Eucalyptus camaldulensis ……………………………….. 60
c.  Acacia tortilis …………………………………….……… 60
d.  Acacia seyal …….……………………………………….. 60

     

iii



    8-     Effect of salinity on Percentage reduction of root length ….…. 66

   9-     Effect of salinity on Percentage reduction of root dry weight ....66

10- Effect of salinity on Percentage reduction of shoot dry weight  67 

   

iv



LIST OF APPENDICES

Appendix                                                                                              Page

1       Physical- chemical Analysis of Elrawakeeb soil……………...87

2. a-    Effect of irrigation with saline water on plant height (cm) 
          after 2 weeks (AONVA Table)……………………………… 88 

2. b-    Effect of irrigation with saline water on plant height (cm) 
          after 6 weeks (AONVA Table)……………………………… 88 

2. c-    Effect of irrigation with saline water on plant height (cm) 
          after 8 weeks (AONVA Table)……………………………… 89 

2. d-    Effect of irrigation with saline water on plant height (cm) 
          after 10 weeks (AONVA Table) ...……………..…………… 89 

2. e-    Effect of irrigation with saline water on plant height (cm) 
          after 12 weeks (AONVA Table) ………….………………… 90 

2. f-   Effect of irrigation with saline water on plant height (cm) 
          after12 weeks (AONVA Table)………….…...…………….  90 

3-       Effect of irrigation with saline water root length (cm) 
          (AONVA Table) ……………………………………………. 91

4-       Effect of irrigation with saline water on root dry weight (gm)      
           (AONVA Table) …………………………….…………….   91

5-       Effect of irrigation with saline water on 
           shoot dry weight (gm) (AONVA Table) .………………….. 92

     6. a-    Effect of salinity on plant height (cm) (6 weeks after planting)  
                (AONVA Table)…………………………………………….. 93

     6. b-    Effect of salinity on plant height (cm) (8 weeks after planting) 
                (AONVA Table)……………..…………..………………….. 93

     6. c-    Effect of salinity on plant height (cm) (10 weeks after planting) 
                (AONVA Table) …..……………….....…………………….. 94

v



    6. d-     Effect of salinity on plant height (cm) (12 weeks after planting)
                (AONVA Table) …..…………………………………..…..    94

    6. e-     Effect of salinity on plant height (cm) (14 weeks after planting) 
                (AONVA Table)……………..……………………………..   95

    6. f-     Effect of salinity on plant height (cm) (16 weeks after planting) 
                (AONVA Table)……………..……………………………..   95

7-        Effect of salinity on root length (cm) (AONVA Table)……. 96

8-        Effect of salinity on root dry weight (gm) (AONVA Table). 96

9-        Effect of salinity on shoot dry weight (gm) (AONVA Table) 97

vi



ABSTRACT

In this study two experiments were conducted at  Environmental 

and Natural Resources Research Institute nursery at Khartoum during the 

period from  mid- October 2004 to mid- June  2005, to study the effect of 

salt stress ( irrigation with saline water and soil salinity) on three acacia 

species  Acacia seyal,  Acacia mellifera,  Acacia tortilis and  Eucalyptus 

camaldulensis.  The  experiments  were conducted  under  nursery 

conditions  with  no  control  of  temperature  and  no  supplementary 

lightings.  

In the first experiment (irrigation with saline water) seedlings were 

irrigated with water containing five levels of sodium chloride (0, 250, 

500, 1000, and 1500 mg l-1) for three months. In the second experiment 

the same soil used in the first experiment was reused again. However, the 

soils have different EC values resulting from irrigation with saline water. 

Growth parameters measured included stem elongation every two week 

and  root  length  and  shoot  and  roots  dry  weights  at  the  end  of  the 

experiment. 

Results  obtained  showed  that  salt  stress  significantly  decreased 

plant  growth  (stem  elongation)  in  all  plants  species.  The  degree  of 

reduction in growth increased with increasing NaCl concentration in the 

irrigation water and soil salinity. Although, irrigation with saline water 

and soil salinity significantly reduced stem elongation, plants seedlings 

survived and continued to grow throughout the experiment period. Root 

and  shoot  dry  weights  were  significantly  reduced  by  salt  stress.  The 

degree of reduction was greater in shoots than in roots in all plant species 

and different salt concentrations. Among Acacia species  Acacia tortilis 

and Acacia mellifera were more tolerant to salt stress than Acacia seyal.  

Result  of  this  experiment  revealed  that  Acacia  seyal  is  sensitive  to 

vii



salinity.  Eucalyptus  camaldulensis showed  moderate  response  to  salt 

stress. For afforestation and reforestation in arid land Acacia seyal is not 

recommended in saline soils. The other Acacia species and Eucalyptus 

may introduce in moderately saline conditions.  
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الرحي الرحمن الله بسم

لأطروحة  ا خلصة

 مششن الفششترة فششى متتششاليتين تجربششتين علششى الدراسششة هششذه اشششتملت

 تشأثير لدراسشة م،2005 يونيو شهر منتصف -  حتى2004 أكتوبر منتصف

 مششن أنششواع ثلثششة التربششة) علششى وملوحششة المالحششة بالميششاه (الري الملوحة

 ) ونوع Acacia seyal, Acacia mellifera and Acacia tortilis  ( الشوكيات

Eucalyptus البان من واحد  camaldulensis .فششي التجششارب هششذه أجريت 

 دون الطبيعيششة، والمششوارد البيئششة أبحششاث معهششد بمشششتل العاديششة الظروف

الضااءة. أو الحرارة درجة فى التحكم

 مسششتويات بخمششس معالجة بمياه الشتول ري تم الولى التجربة فى

 (صششفر، على المستويات هذه وتشتمل ،NaCl الصوديوم كلوريد ملح من

 ثلثششة لمششدة وذلششك التششوالي  ملجم/لتر) على1500  و100 ،500 ،250

 التجربشة مشن نتجشت الششتي التربشة اسشتخدام تم الثانية التجربة شهور. فى

 ملوحششة مسششتويات لهششا وأصششبحت المالحششة بالميششاه تششأثرت والششتي الولى،

 أطششوال قيششاس منها. تم لكل الكهربائي التوصيل درجة قياس بعد مختلفة

 الجششاف والوزن الجذور طول قياسات أخذت بينما أسبوعين كل السيقان

التجربتين. من كل نهاية في  الجزري والمجموع الخضري للمجموع

 لمسششتويات معنششوي تششأثير وجششود علششى دلت عليها المتحصل النتائج

 النباتششات جميششع فششي السششاق طششول نمششو نقصششان علششى المختلفة الملوحة

 مشع الملح  تركيششز فششى الزيششادة مشع طرديششا النمششو فشى النقصششان وتناسب

 مسشتوى فشى تشأثرت قششد النششواع جميشع أن النتائششج أوضاششحت الزمن. كمشا

 فششى تمثلششت الملحظششة ان ملحششم/لششتر) إل1500( جششدا العاليششة الملوحششة

 طوال البطء من مختلفة بدرجات النمو فى المختلفة النواع نمو مواصلة

 الجاف الوزن نقصان فى معنوية فروق عن النتائج التجربة. كشفت فترة

 حيششث مششن الواضاششح التششأثير وكششان الخضششرى والمجموع الجذرى للمجموع

 فى عليه هو ما عن الخضرى المجموع فى كان الوزن فى الكبر النقصان

الملح . مستويات وكل النواع جميع فى الجذرى المجموع
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Acacia النششوعين ان النتائج أبانت  tortilisو  Acacia  mellifera 

Acacia النششوع أظهششر بينمششا للملوحششة مقاومششة أكششثر كششانت  seyalدرجششة  

 النششواع أكششثر هششو يكون بذا الشوكيات، أنواع بين فيما وذلك أقل استجابة

Eucalyptus للنششوع بالنسششبة للملوحة. أما حساسية      camaldulensis 

الملوحة.    لتأثير الستجابة معتدل انه الدراسة أظهرت

 القاحلة السودان أراضاى في التشجير وإعادة التشجير لغرراض

 أما باستخدامه، يوصى   لAcacia seyal  النوع فإن العالية، الملوحة ذات

  يمكششنcamaldulensis Eucalyptus النششوع و الخششرى الشششوكيات نششوعى

المعتدلة.     الملوحة ذات الراضاي في استخدامه
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