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                 ABSTRACT 

   

Magdy Ahmed Farahat: Effect of Interplanting and Solarization on 

Growth, Yield and Quality of Artichoke. Unpblished M.Sc. Thesis, 

Department of Horticulture, Faculty of Agriculture, Ain Shams 

University, 2009. 

Two Field experiments were conducted during the two growing 

seasons of 2006/2007 and 2007/2008, at the experimental farm of Kaha 

Vegetable Research Dept., Kaliobia Governorate , in field naturally 

infested with weeds and pathogens, to study the effect of soil solarization 

and shading on growth , yield and quality of globe artichoke. French 

cultivar (Hyrious) was used in these experiment. 

 Solarization caused reduction in total fungi ,bacteria, total number 

and fresh weight of weeds after 3 weeks from sowing date of 

interplanting crops, increased the plant emergence percentage of maize 

and foddermaize. Soil solarization increased plant length and fresh weight 

per plant in sunflower and fodder maize, leaf number of sunflower at 30, 

60, 90 days and increased the yield of all interplanting crops. Solarization 

in globe artichoke increased plant stand percentage. Also, it increased 

number of leaves, number of offshoots per plant at 120, 180, and 240 

days, total yield (heads), inulin content and decreased fiber content.  

 All interplanting treatments and theran 63% for shade gave higher 

plant stand percentage of globe artichoke than the non-interplanting 

treatment. Using theran 63% shade produced the tallest globe artichoke 

plants and the highest number of leaves and offshoots per plant, compared 

to maize, foddermaize, sunflower and non-interplanting un- shaded 

treatments, at 120, 180, and 240 days after globe artichoke planting. Also, 

theran 63% shade increased the head number of early yield per plot and 

gave heads with the best inulin and the lowest fiber contents, comparing 

with all other treatments. Using maize as an interplanting crop led to the 

highest fresh weight and lower inulin and fiber contents of globe 

artichoke heads. 
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It can be concluded that theran 63% shade with solarization gave 

the best yield, low fiber and high inulin contents that means the best 

quality and quantity of globe artichoke heads. Fodder maize with 

solarization gave the same results as theran 63% shade. In this case, we 

prefer fodder maize than theran 63% shade because it is easier and 

cheaper for farmers. 

  

   Key Words: Interplanting. Solarization, Shading, Globe artichoke, 

Maize, Foddermaize, Sunflower, Theran 63% shade , 

Weed control, Artchoke growth , Artchoke yield , head 

inulin content 



 

 

 

 

 

 

 

 

 

 

 

 DEDICATION 
 

I dedicate this work to whom my heart felt thanks; to my family 

for their patience, help and all the support they lovely offered along the 

period of my post graduation. 

 

 

 

 

 

 

 

 

 

 

 

 



ACKNOWLEDGEMENT 

 First of all, I would like to express my deepest thanks to ̎ALLAH ̎ 

who gave me the power and patience to carry and finish this work.  

 I wish to express my sincere thanks, deepest gratitude and 

appreciation to prof.Dr. Mamdouh Mohamed Fawzy Abdallah 

Professors of Vegetable Crops, and prof.Dr.Abdel-Hamid Mahmoud 

El-Asdodi  Associate Professor of Vegetable Crops, Faculty of 

Agriculture,  Ain Shams University for suggesting the problem, 

supervision, continued assistance and their guidance through the course of 

study and revision the manuscript of this work. as well as prof.Dr.Safaa 

Alli.Ahmed Mansour head of Researcher, Hort. Res. Inst., ARC for 

suggesting the problem, supervision, continued assistance 

Grateful appreciation is also extended to Dr Medhat kamel Alli . 

Associate Professor of diseases plant Faculty of Agriculture, Ain Shams 

University . 

My great gratitude to all members of Vegetable Research 

Department, Hort. Res. Inst. A.R.C for their assistance, support and 

willing co-operation 

           Special deep appreciation is given to my family, my mother, my 

brother and my sisters.  

 



CONTENTS  

  

 Page 

LIST OF TABLES IV 

1. INTRODUCTION 1 

2. REVIWE OF LITERATURE 3 

 2.1 -Effect of soil solarization. 3 

 2. 1.1. Soil physical changes (soil temperature) 
3 

 2. 1.2. Soil chemical changes.  
3 

 2. 1.3. Soil microorganisms. 4 

 2. 1.4.Weeds. 4 

 2.1.5. Plant Stand percentage  5 

 2.1.6. Vegetative growth of plants.  

    A. Plant height: 
5 

    B. Number of leaves per plant. 
6 

 2. 1.7. Yield and its components. 6 

 2.2. Effect of Interplanting. 
7 

 2. 2.1. Effect of Interplanting on associated weeds. 
7 

 2.2.2. Effect of Interplanting on vegetative growth. 
8 

 2.2.3. Effect of interplanting on yield and its components.     
10 

3. MATERIALS AND METHODS 12 

3.1 Effect of soil solarization. 13 

3.1.1. Soil temperature 3. 13 

      3.1.2. Soil chemical composition.  
13 

3.1.3. Soil microorganisms. 
14 

   3.1.4. Weed seed germination and filed weeds.  
14 

3.1.5. Vegetative growth of globe artichoke. 15 

3.1.6. Yield and its components of globe artichoke. 15 

      3.2.Effect on interplanting plants . 
15 

3.2.1. Vegetative growth of interplanting crops.  
15 



 II 

3.2.2. Yield and yield attributes: 
16 

3.3. Statistical analysis: 
16 

4. RESULTS AND DISCUSSION 17 

 
4.1. Effect of soil solarization 

17 

 4.1.1. Soil temperature. 17 

 4.1.2. Soil chemicals : 19 

 4.1.3. Soil microorganisms:  
21 

 4.1.4 Weeds.  
21 

 A- Effect of soil solarization on weeds. 
21 

 

B -Effect of soil solarization, interplanting crops and their 

interactions on number /m² of annual, perennial and total 

weeds 3 and 7 weeks after interplanting crops sowing 

(combined data of two seasons). 

21 

 

C - Effect of soil solarization ,interplanting crops and their 

interactions on fresh weigh (g)/ m² of annual, perennial and 

total weeds 3 and 7weeks after interplanting crops sowing 

(combined data of two seasons). 

24 

 4.2. Effect of interplanting (shading) treatments                         27 

 4.2.2. Effect of intearplanting on Vegetative growth  
27 

   A. Plant stand percentage of globe artichoke.. 
27 

   B. Plant height: 
29 

   C. Number of leaves per plant. 
29 

   D. Number of offshoots per plant   
31 

4. Yield of heads and head characters. 
32 

 A. Early yield  
32 

 B. Total yield    
33 

 C. Head characters  34 

 D. Chemical characters 34 

5 - SUMMARY AND CONCLUSION 
37 



 III 

6 - REFERENCES 
45 

7 - APPENDIX 51 

8 - ARABIC SUMMARY  



 IV 

LIST OF TABLES 

 

No.  Pages 

1. Average maximum soil temperatures (oC) at four soil depths 

in solarized and non-solarized soil for 6 weeks before 

planting dates (2006/2007 and2007/2008 season). 

18 

2. Average maximum soil temperatures (oC) at four soil depths 

in solarized and non-solarized soil for 6 weeks before 

planting dates (2nd season 2007/2008). 

18 

3. The chemical properties of solarized and non- solarized soils 

in 2006/2007and 20072008season    

 

20 

4. Effect of soil solarization on total fungi and  bacteria in both 

seasons 2006\2007 and 2007\2008 

 

22 

5. A-Effect of soil solarization on number and fresh weight (g) 

of total  broad , narrow leaved weeds emerged per tray 

(0.04m²) from three soil depths (Combined data of two 

seasons) 

22 

6. B-Effect of soil solarization, shading crops and their 

interactions on number /m² of annual, perennial and total 

weeds  at 3 and 7 weeks after sowing theinterplanting crops 

(combined data of two seasons) 

23 

7. C - Effect of soil solarization ,interplanting crops and their 

interactions on fresh weigh (g)/ m² of annual, perennial and 

total weeds 3 and 7weeks after interplanting crops sowing 

(combined data of two seasons). 

25 

8. Effect of soil solarization on the interplanting crops stand 

emergence   percentage, plant growth characters and yield. 

(Combined data of two seasons) 

28 

9.  
Effect of soil solarization, interplanting treatment and their 

interactions on globe artichoke plant stand (45days after   

planting), plant height,     number of leaves and offshoots number ( 

120,180 and 240days after globe artichoke planting) (Combined 

data of two seasons) 

 

30 



 V 

 

10. Effect of soil solarization ,interplanting crops and their 

interactions on number of heads and head characters of  early 

and total yield at harvest  of globe artichoke (combined data 

of two seasons)         

 

33 

11. Effect of soil solarization, interplanting crops and their 

interactions on Chlorophyll reading (120,180and 240days 

after globe artichoke planting) fiber contents and inulin of 

head at early yield harvest. 

35 

  



 VI 

 

 

LIST OF TABLES APPENDIX 

 

No. List of Pages 

1. Effect of soil solarization, interplanting treatment and their 

interactions on globe artichoke plant survival (45days after 

planting), plant height, number of leaves and  offshoots 

number ( 120,180 and 240days after globe artichoke 

planting)  (1st seasons) 

52 

2. Effect of soil solarization, interplanting treatment and their 

interactions on globe artichoke plant survival (45days after 

planting), plant height, number of leaves and  offshoots 

number ( 120,180 and 240days after globe artichoke 

planting)  .(2nd season ) 

53 

3. Effect of soil solarization ,interplanting treatments and their 

interactions on number of heads and head characters of  early 

and total yield at harvest of globe artichoke ((1st season)   

54 

4. Effect of soil solarization ,interplanting treatments and their 

interactions on number of heads and head characters of  early 

and total yield at harvest of globe artichoke .(2nd season ) 

55 

5. Effect of soil solarization  ,interplanting treatments and their 

interactions on Chlorophyll reading ( 120,180and 240days 

after globe artichoke planting) fiber  contents  and inulin of 

) .season sthead at  early yield  harvest  .(1 

56 

6. Effect of soil solarization  ,interplanting treatments and their 

interactions on Chlorophyll reading ( 120,180and 240days 

after globe artichoke planting) fiber  contents  and inulin of 

.season ) ndhead at  early yield    harvest  .(2 

57 

7 Weed speces presented in the study plots. 

 

 

58 

 

 

 



 VII 

 

 

 

 

 


