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ABSTRACT 

 

     This study was conducted in the greenhouse of the nursery of 

Horticulture Research Institute, Giza- Egypt, on Volkameriana lemon, Sour 

orange and Carrizo citrange rootstocks seedling during the growing seasons 

of 2018 and 2019. This study aimed to evaluate the impact of soil mixtures 

and nutrient levels (barley seed sprout extract at 2 ml /L and elements 

nutrient solution at 1 g/L, 1.5 g/L and 2 g /L) on seeds germination, 

vegetative growth, leaf physical contents and leaf mineral contents of  those 

rootstocks.  

     The obtained results showed that seedlings treated with barely seed 

sprout under sand-peat moss soil mixture showed the highest significant 

performance of most vegetative growth parameters (stem length, stem 

diameter, leaf area,  number of leaves/rootstock, fresh weight of leaves, 

fresh weight of roots, dry weight of leaves  and dry weight of roots), Also on  

chemical parameters (Leaves nitrogen, phosphorus, potassium, Magnesium,  

Calcium, Manganese,  Iron and Zinc) and physical parameters ( Leaf 

Chlorophylls a,  b, total carotenoids, total carbohydrates and total indoles) 

content were improved significantly with the addition of barely seed sprout 

and nutrient element solution especially with Volkameriana rootstock.   

 

Keywords:  Citrus rootstocks, Growth characters, Nutrient solution, Barely 

seed sprout. 



i 

 

CONTENTS 

 
 page 

INTRODUCTION……………………………………………….. 1 

REVIEW OF LITERATUER................................................ 4 

1. Effect of nutrition treatments...................................... 4 

2. Effect of rootstocks type….............................................. 17 

3.  Effect of cultivation media.............................................. 22 

MATERIALS AND METHODS.......................................... 27 

RESULTS AND DISCUTION.............................................. 34 

  1. Morphological parameters.................................................... 

     A. Morphological parameters for seedling 

34 

a. Seedling stem length........................................................... 34 

b. Seedling stem diameter..................................................... 35 

c. Leaf area………………….................................................... 39 

d. Number of leaves……...................................................... 40 

e. Leaf fresh weight................................................................ 43 

f. Leaf dry weight……............................................................ 43 

g. Root fresh weight............................................................... 

h. Root dry weight ……………………..……….…………. 
47 

  49 

     B. Morphological parameters before grafting  

a. Seedling stem length......................................................... 51 

b. Seedling stem diameter................................................... 54 

c. Leaf area……………………................................................. 56 

d. Number of leaves………….….......................................... 57 

e. Leaf fresh weight................................................................ 58 

f. Leaf dry weight……............................................................ 62 

g. Root fresh weight............................................................... 

h. Root dry weight …………………………….…………… 
63 

  64 

     c. Morphological parameters after grafting  

a. Seedling stem length......................................................... 68 

b. Leaf area…………………................................................... 69 

c. Number of leaves…………............................................... 70 

d. Leaf fresh weight............................................................... 74 

e. Leaf dry weight……........................................................... 75 

f. Root fresh weight.............................................................. 

g. Root dry weight ……………………………….........…… 
76 

  80 



ii 

 

2. Chemical parameters............................................................... 85  

a. Leaf nitrogen content........................................................... 85 

b. Leaf phosphorus content.................................................... 85 

c. Leaf potassium content....................................................... 86 

d. Leaf magnesium content.................................................... 91 

e. Leaf calcium content............................................................ 91 

f. Leaf iron content................................................................... 95 

g. Leaf zinc content.................................................................. 95 

h. Leaf manganese content................................................... 96 

3. Physiological parameters…………………………..………. 

     a. Leaf carbohydrate content…………………….…………. 

     b. Leaf caroteniods content..................................................... 

     c. Leaf chlorophyll "a" content..............................................  

     d. Leaf chlorophyll "b"  content............................................. 

     e. Leaf indoles content............................................................... 

103 

 103 

 104 

 107 

 107 

 111 

SUMMARY....................................................................................... 114   

REFERANCES................................................................................. 125 

ARABIC SUMMARY  

 


	1
	2
	4

