
 

Effect of Foliar Spray with Potassium and 

Manganese on the Growth and Resistance of 

Swietenia mahagoni (L.) Jacq. Seedlings under 

Different Levels of Drought 

Thesis Summited to Faculty of Science, Tanta University 

As a partial fulfillment for M. Sc. Degree in Botany 

(Plant Ecology) 

By 

Mohamed Ahmed Mostafa Motawee 

B.Sc. Botany, Tanta University, 1992 

SUPERVISORS 

        Prof. Dr.                                                         Prof. Dr. 

     Kamal Hussein Shaltout              Dalia Abd El-Azeem Ahmed 

Emeritus Prof. of Plant Ecology                  Prof. of Plant Ecology 

Botany Department,                                     Botany Department,                    

Faculty of Science,                               Faculty of Science,  

Tanta University                                          Tanta University         

Dr. 

Mohamed Abd El-Gawad El- Etreby 
Researcher of Timber Trees and Forestry Research Department, 

Horticulture Research Institute, Giza. 

 

2022 

 

 

 

Tanta University-

Faculty of Science 

Botany Department 

 



 

CONTENTS 

Title Page 

1. INTRODUCTION 

11. STUDY SPECIES 

111. REVIEW OF LITERATU                            

1V. MATERIALS AND METHODS 
 

IV. 1. Preparation of experiment 

      IV.1.1. Plant materials 

IV. 2. Experimental design and treatments 

IV.2.1. Water stress treatment 
IV.2.2. Concentrations of elements as foliar spraying 

 

IV.3. Data recording and analysis                                                          

      IV.3.1. Vegetative growth measurements                                                  
      IV.3.2. Biochemical analysis                                                                    
      IV.3.3. Statistical Analysis 
 

V. RESULTS                                                                                   

A - Growth parameters of S. mahagoni seedlings. 
 

V.1. Plant height                                                                               

V.2. Stem diameter                                                                            

V.3. Growth curve of plant seedlings                                                           

      V.3.1 Growth curve using plant height                                    
      V.3.2 Growth curve using stem diameter                                

V.4. Leaves number                                                                                   

V.5. Leaf area                                                                                            

V.6. Leaves fresh weight                                                                                           

V.7. Leaves dry weight                                                               

V.8. Stem fresh weight                                                                    

V.9. Stem dry weight  

V. 10. Root fresh weight                                                 

V.11. Root dry weight 

V. 12. Shoot fresh weight 

V. 13. Shoot dry weight                                                    

V. 14. Total fresh weight                                                     

V.15. Total dry weight 

V.16. shoot / Root fresh weight ratio 

2 

5 

9 

17 

 

17 

18 

19 

20 

21 

 

21 

21 

23 

24 

25 

25 

 

25 

26 

28 

28 

31 

34 

35 

36 

38 

39 

40 

42 

43 

44 

46 

47 

48 

50 

 



 

CONTENTS 

Title Page 

V.17. shoot / Root dry weight ratio                                                     

V.18. Root length                                      

V.19. Relative water content                                              

V.20. Water use efficiency   
                                              
B - Biochemical parameters of S. mahagoni seedlings. 

 

V.1. Total Chlorophyll                                                                                        

V.2. Total Carbohydrate                                                  

V.3. Proline  

V.4. Potassium 

V.5. Manganese 

                                                           

 VI. DISCUSSION                                                                            

VI..1. Effect of water stress 

VI..2. Effect of Potassium 

VI..3. Effect of Manganese 

VII. SUMMARY 

1. Effect of water stress 

2. Effect of Potassium 

3. Effect of Manganese 

 

VIII. CONCLUSION 

 

IX. REFERENCES 

 

ARABIC SUMMARY 

51 

53 

54 

55 

 

57 

57 

58 

59 

61 

62 

 

64 

64 

67 

70 

 

73 

74 

74 

74 

 

76 

77 

91 

 

 

 

 



 

LIST OF TABLES 

Table Title Page 

11.1 

 

1V.1 

 

1V.2 

 

V.1 
 

 
V.2 

 

 

 
V.3 

 

 

 
V.4 

 

V.5 

 

 
V.6 
 

 

 
V.7 
 

 

V.8 

 

V.9 

 

 

Systematic classification of S. mahagoni (L.) Jacq. 

 

Mean ± SD of the chemical and physical characteristics 

of sowing and agriculture soil in both seasons. 

 
Chemical analysis of tap water for irrigation. 

 
Plant height (cm) of S. mahagoni seedlings as affected by 

water stress, K2SO4 and MnSO4 foliar application.  
 

Stem diameter (mm) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application. 
 

Leaves number of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application. 
    
Leaf area (cm2) of S. mahagoni seedlings as affected by 

water stress, K2SO4 and MnSO4 foliar application. 

Leaves fresh weight (g plant-1) of S. mahagoni seedlings 

as affected by water stress, K2SO4 and MnSO4 foliar 

application. 

Leaves dry weight (g plant-1) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application. 

Stem fresh weight (g plant-1) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application. 
 

Stem dry weight (g plant-1) of S. mahagoni seedlings 

as affected by water stress, K2SO4 and MnSO4 foliar 

application. 
 

Root fresh weight (g plant-1) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application. 

5 

19 

21 

26 

 

27 

 

 

35 

 

36 

 

37 

 

 

39 

 

40 

 

41 

 

 

43 

 

 



 

LIST OF TABLES 

Table Title Page 

V.10 

 

 

V.11 
 

 
V.12 

 

 

 
V.13 
 

 

 
V.14 

 

 

V.15 

 

V.16 

 

 

V.17 

 

V.18 

 

 

V.19 

 

 

V.20 

 

  Root dry weight of S. mahagoni seedlings as affected 

by water stress, K2SO4 and MnSO4 foliar application. 
 

Shoot fresh weight of S. mahagoni seedlings as affected 

by water stress, K2SO4 and MnSO4 foliar application. 

 
Shoot dry weight (g plant-1) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application.  

 

Total fresh weight (g plant-1) of S. mahagoni seedlings 

as affected by water stress, K2SO4 and MnSO4 foliar 

application  

 

Total dry weight (g plant-1) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application 

 

Shoot / Root fresh weight ratio (g plant-1) of S. 

mahagoni seedlings as affected by water stress, K2SO4 

and MnSO4 foliar application  

 

Shoot / Root dry weight ratio (g plant-1) of S. mahagoni 

seedlings as affected by water stress, K2SO4 and MnSO4 

foliar application 

Root length of S. mahagoni seedlings as affected by 

water stress, K2SO4 and MnSO4 foliar application 

Percentage of relative water content (RWC) of S. 

mahagoni seedlings as affected by water stress, K2SO4 

and MnSO4 foliar application  

Water use efficiency (WUE) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application 

Total chlorophyll (mg /g-1 FW) of S. mahagoni seedlings 

as affected by water stress, K2SO4 and MnSO4 foliar 

application. 

44 

 

45 

 

 

47 

 

48 

 

 

49 

 

 

51 

 

52 

 

54 

 

55 

 

 

56 

 

58 

 

 

 

 

 



 

LIST OF TABLES 

Table Title Page 

V.21 

 

 

 

V.22 

 

 

V.23 

 

 

V.24 
 

 

Total Carbohydrate (%) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application 

 

Proline (mg /100g -1DW) of S. mahagoni seedlings as 

affected by water stress, K2SO4 and MnSO4 foliar 

application. 

 

Potassium (%) of S. mahagoni seedlings as affected by 

water stress, K2SO4 and MnSO4 foliar application 

 

Manganese of S. mahagoni seedlings as affected by 

water stress, K2SO4 and MnSO4 foliar application 

59 

 

61 

 

 

 

62 

 

63 

 

 

 

 

 

 

 

 

 

 

 



 

LIST OF FIGURES 

Figure Title Page 

II. 1 
 

II. 2 

 

11. 3 

 

1V. 1 

 

1V. 2 

 

1V. 3 

 

 

 

V. 5 

 

 

V. 6 

 

 

V. 7 

 

 

 

V. 8 

Swietenia mahagoni (L.) Jacq. tree. 

 

Fruit and seeds of Swietenia mahagoni (L.) Jacq. 

 

Line drawing of Swietenia mahagoni (L.) Jacq. 
 

Gemmeiza Agricultural Research Station 

 

Map of Gemmeiza Agricultural Research Station 

 
Experimental design of S. mahagoni seedlings in the 

experimental field of the Agricultural Research Station 

in Gemmieza. 

 

Monthly variation of the mean plant height (cm) of S. 

mahagoni seedlings as affected by K2SO4 and MnSO4 

foliar application under water stress (2020). 

 

Monthly variation of the mean plant height (cm) of S. 

mahagoni seedlings as affected by K2SO4 and MnSO4 

foliar application under water stress (2021). 

 

Monthly variation of the mean stem diameter (mm) of S. 

mahagoni seedlings as affected by K2SO4 and MnSO4 

foliar application under water stress (2020). 
 

Monthly variation of the mean stem diameter (mm) of S. 

mahagoni seedlings as affected by K2SO4 and MnSO4 

foliar application under water stress (2021). 

 

6 

 

7 

 

8 

17 

17 

 

20 

 

 

 

29 

 

 

 

30 

 

 

32 

 

 

 

33 

 

 

 

  



 

- 1 - 
 

Abstract 

 

The present study aims to study the effect of foliar application of two 

chemical fertilizers (Potassium and Manganese Sulfate) on growth and drought 

tolerance of Swietenia mahagoni (L.) Jacq. seedlings to obtain their highest 

growth using lowest available water resources. An experiment was conducted in 

an open field of Gemmeiza Agricultural Research Station during February - 

December seasons of 2020 and 2021. Three levels of water stress were applied 

(100, 75, and 50 % field capacity); while 3 of Potassium Sulfate (0, 4 and 6 g L-

1), and 3 of Manganese Sulfate (0, 2 and 4 g L-1) were applied as foliar 

application. The results indicated that, plant height, stem diameter, leaf number, 

leaf area, fresh and dry weight of the plant organs, relative water content, ratios 

of shoot to root fresh and dry weight and total chlorophyll, were decreased with 

increasing levels of drought stress. Both K2SO4 and MnSO4 spray significantly 

mitigated the drought stress by increasing most of vegetative growth and 

biochemical parameters (chlorophyll a and b, Proline, and carbohydrate of the 

leaves) of S. mahagoni seedlings. Concentration of 6 g L-1 of Potassium Sulfate 

spray was the highly effective than the other treatments.  
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