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ABSTRACT

This experiment was conducted at the experimental nursery of the Ornamental Horticulture
Department, Faculty of Agriculture, Cairo University, Giza, during the two successive seasons of
2014/2015 and 2015/2016 seasons. The aim of present research was to investigate the effect of some bio-
stimulants and micronutrients mixture and their interactions on vegetative growth, yield, essential oil
production and chemical compositions of Majorana hortensis plants. The plants were treated with
actosol as bio-stimulant applied monthly as soil drench at the concentrations of 0.25 and 0.50 ml/l, in
addition to control and the same plants were foliar sprayed with micronutrients mixture (Fe+ Mn + Zn)
applied monthly at the concentrations of 30 and 60 ppm in addition to control that sprayed with tap
water. The results showed that;

Actosol treatments significantly increased plant height, fresh and dry weights of herb in the first
and third cuts, root length, number of roots/plant, oil percentage and oil yield (at the third cut), content of
chlorophyll a and carotenoids, total carbohydrates % (at the second season of third cut) as well as Fe, Mn
and Zn content in dry herb as compared to the control. N and K% in dry herb were increased
significantly with Actosol at high concentration, while P% was increased significantly with Actosol at
low concentration as compared to the control. On the other hand, fresh and dry weights of herb in the
second cut, fresh and dry weights of roots, oil yield (at the first season of second cut) chlorophyll b
content (in first seasons) and total carbohydrates % (at the second cut) were reduced significantly with
application of Actosol treatments as compared to the control.

Foliar application of micronutrients mixture at the two concentrations significantly increased
plant height at the first cut, fresh and dry weights of herb at the three cuts, root length, roots
number/plant, oil yield (at the second cut ), chlorophyll a, carotenoids, N, K, Fe, Mn and Zn contents in
dry herb as compared to the control. Application of the low concentration (30 ppm) significantly
increased fresh and dry weights of roots and total carbohydrates % (at the third cut), while high
concentration (60 ppm) caused significant increase in oil percentage and oil yield (in first season of the
third cut).

the combined treatment of Actosol at 0.25 ml /1 and micronutrients mixture at 60 ppm resulted in
the highest values for plant height in the first and third cuts, fresh and dry weights of herb in the tree
cuts, number of roots/plant, oil percentage and oil yield (in the first season of third cut ).whereas,
Actosol at 0.25 ml /1 plus micronutrients at 30 ppm resulted in the highest values for root length, dry
weight of roots and oil yield (in the second season of second cut).

GLC analysis of essential oil revealed that thirteen compounds (representing 85.33 to 93.71%)
were identified and among the major constituents, Terpine-4-ol, f-Phyllandrene and a-Pinene recorded
the highest values with the combined treatment of Actosol at 0.25 ml /I plus micronutrients at 60 ppm.

Based on the obtained results, it is possible recommended that treating Majorana hortensis plants
monthly with Actosol at 0.25 ml + micronutrients mixture ( Fe+ Mn +Zn) at 60 ppm for high growth
production and oil yield.
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DEDICATION

I dedicate this work to the spirit of Prof. Dr. Abou
Dahab Mohamed Abou Dahab God rest his soul






ACKNOWLEDGEMENT

Thanks to "ALLAH" the merciful and clement God for
everything especially completing this work,

Deep gratitude and appreciation are due to Prof. Dr.
Mohamed Sayed Hanafy, Professor of Medicinal and Aromatic
Plants, Fac. Agric., Cairo University, for his sincer supervision,
guidance and preparation of the manuscript.

Deep gratitude and appreciation are due to Dr. Hossam
Ahmed Ashour, Assistant Professor of Ornamental Horticulture,
Fac. Agric., Cairo University for her supervision and valuable
guidance throughout this work,

Special thanks are due to Prof. Dr. Mohamed Abd EIl-
Khalek, EFKhateeb, Professor of Ornamental Horticulture, Fac.
Agric., Cairo University, for his help and encouragement.

Finally, I'm grateful to my mother, my father Mohamed
Sedek, my brothers Sameh Sedek, Yasser SedeR, Khaled Sedek and
Walid Sedek, Lecturer of business administration, Fac. Commerce,
Aswan University and my best friend Nadia for their

encouragement.






CONTENTS

Page

INTRODUCTION ... 1
REVIEW OF LITERATURE.......................ccocii, 5
1. Effect of bio-stimulants ... 5
a. Effect on vegetative growth ..., 5

b. Effect on essential oil production ..., 13

c. Effect on chemical constituents ..., 18

2. Effect of micronutrient ... 21
a. Effect on vegetative growth ..., 21

b. Effect on essential oil production ..., 33

c. Effect on chemical constituents ...............cccccccoovvcoenricierriinne.. 40

MATERIALS AND METHODS ... 45

RESULTS AND DISCUSSION ..., 53
A. Effect on vegetative growth ... 53

1. Plant height ..., 53

2. Fresh weight of herb/plant .........................c.ccoooeii, 56

3. Dry weight of herb/plant ... 60

B. Effect on root parameters............................................... 65

1. ROOt 1ength ..ot 65

2. Number of roots/plant........................cciiiiiee 68

3. Fresh weights of rOOtS ............c.oocooviiiiioiiiiieiece e, 70

4. Dry weights 0f TOOLS .............cooviiviiiiececies oo 71

C. Effect on essential oil production................................... 73

1. Essential oil percentage ....................c.oooovioeioioee. 73

2. Essential oil yield ... 76

D. GLC analysis of essential oil.................................. 80

E. Effect on chemical constituents ..................................... 88
1.Pigments content................................................... S8

a. Chlorophyll a content (mg/g fresh matter).......................... 88

b. Chlorophyll b content (mg/g fresh matter)..................... 91

c. Carotenoids content (mg/g fresh matter)....................... 92

2. Total carbohydrates content........................................... 93

3. Macro elements contents.....................cooovieiiiiiie 96

a. Nitrogen percentage (% of dry matter)......................... 926

b. Phosphor percentage (% of dry matter) ......................... 99

c. Potassium percentage (% of dry matter) ........................ 100

I






CONTENTS (cont.)

4. Micro elements contents....................coiio 102

a. Iron content ppm).......occcooooviiiiiioiiiiiie 102

b. Manganese content ppm) ............cccoooviioiiiiieiiiiieieee 104

C. Zinc content (PPM) .........ocoooviiiiiiiiiiiiiiiiieiececee, 105
SUMMARY ..o 108
REFERENCES ..., 118
ARABIC SUMMARY

II



