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ABSTRACT

During two sequenced seasons (2015 and 2016); tomato plants were grown under
different salinity margins to study whether the spirulina algal extract concentration
overcoming the adverse effect of salinity on growth performance of tomato plants. Plants
were grown in deep flow technique unit (DFT) and sandy culture. Salinity levels were
2000, 4000 and 6000 ppm of sea salt comparing with control grown cultures. The
applied concentrations of algal extract were 0.0, 0.75, 1.5 and 3 ml. I"". The growth
parameters (leaves number, plant height, leaf area and fresh and dry weight of leaves,
stems and roots per plant); chemical composition and yield were assessed. Data showed
that algal extract is markedly enhances morphological criteria of tomato plants to be able
to overcome the extremely adverse effect of high salinity margin in concern leaves
number and plant height, while a slight downing in leaf area was observed. Plant fresh
and dry weight, total yield and chlorophyll content from the plants that treated with 3 ml
1" alga extract surpassed on other treatments under the same salinity level. While, TSS
was promoted with increasing both alga extract and saline levels. The highest algal
extract 3 ml. "' was reducing the negative effect of Na accumulation of leaves resulted
under hyper saline conditions (6000 ppm). Plants grown in DFT system surpassed sandy
culture of vegetative growth characters ( leaves number, plant height, leaf area, fresh and
dry weight of leaves, stems and roots per plant); and most yield compounds, nutrient
contents of leaves and fruit quality characters

Key words: Spirulina platensis, salinity, DFT, sandy culture, Solanum lycopersicum,

growth parameters, yield, proline, nutrient contents, chlorophyll content,
TSS.







DEDICATION

I dedicate this work to whom my heartfelt thanks; to my
Lovely parents and my breathers and my friends and my husband
and my dear lovely Rids Jana and Youssef, Also I feel deeply
grateful to Ab6d El wahab saad for their support and I can't find

adequate words to express my feeling towards them.






ACKNOWLEDGEMENT

In the name of God most gracious, most merciful, all praise be to
God, the lord of the universe, without whose bounty I would not have
complete this work,

I wish to express my sincere thanks, deepest gratitude and
appreciation to Dr. SAID ABD ALLA SHEHATA Professor of Vegetable
Crops, Faculty of Agriculture, Cairo University for his sincere help,
suggesting the problem, his noble supervision, spiritual, Rind, generous
support and scientific advises, and guidance through the study and the
revision the manuscript of this thesis and Rind help throughout the work,
and help in writing this worR,

I extended my grateful thanks to DR, ABO EL KHAIR BADWY
EL-SAYED Research Professor of, Plant Nutrition, Department of
Fertilization Technology, National Research Center, for suggesting the
problem, sincere helping and her Rind advice, continuous support and
encouragement through this work,

I would like to express my deep grateful, indebted and appreciation
due to my academic advisor Dr. SAHAR SAMEH TAHA Professor of
Vegetable Crops, Faculty of Agriculture, Cairo University for suggesting
the problems, supervision, continuous assistance and his guidance through
the course of study and revision the manuscript of this thesis.

I would like to express my special thanks to DR, ABD EL
KHALIK SICEM Researcher Professor of Plant Nutrition Department,
National Research Center, for his supervision, continuous help and guidance
throughout this investigation and the revision the manuscript of this thesis..

Sincere thanks to Or. KARIMA FAROUK ABD EL GAWAD
lecturer of Vegetable Crops, Faculty of Agriculture, Cairo University for
valuable guidance, continuous help and advice throughout the experimental
work and preparation of the manuscript.






CONTENTS

Page

INTRODUCTION ... 1

REVIEW OF LITERATURE ... 4

1. Effect of salinity stress on vegetative growth...............coeeeee. 4

2. Effect of algal extract on vegetative growth................................ 8

3. Effect of growing media on vegetative growth........................... 11
4. Effect of salinity stress on yield and its compounds.................. 12
5. Effect of algal extract on yield and its compounds....................... 17
6. Effect of growing media on yield and its components.................. 18
7. Effect of salinity stress on chlorophyll and proline conten........... 20
8. Effect of algal extract on chlorophyll and proline content............ 22
9. Effect of growing media on chlorophyll and proline content........ 23
10. Effect of salinity stress on nutrient content.............................. 23
11. Effect of algal extract on nutrient content.................................. 28
12. Effect of growing media on nutrient content.............................. 28
13. Effect of salinity stress on fruit quality.......................c.oo, 29
14. Effect of algal extract on fruit quality...................c.cooii. 36
15. Effect of growing media on fruit quality......................oo 37
MATERIALS AND METHODS...................oooovie. 40
RESULTS AND DISCUSSION ..., 51
1. Vegetative growth characteristics.......................................... 51

A. NUMDET OT LEAVES ..o oo 51
b. Plant height ... 3

c.Leafarea ... 55
d. Leaves, stem and root fresh weight .......................ooo 57
e. Leaves, stem and root dry weight ... 62

2.Yield components ... . 09
a.Earlyyield ... 69
b. Total yield ..o 72
d. Average fruit weight ..o 74






. Chemical characteristicsof plant.................................
. Leaves Chlorophyll content .....................occooiiii
. Leaves proline content in plant ...

. Leaves nutrients content ..............................cciiiiiiiii.
. Nitrogen uptake ..............coooiiiiiii

. Phosphorus uptake ...................ooociiiiiii
. Potassium, Calcium and Magnesium uptake........... .....

dronuptake ..o
. Manganese uptake ...
cZINCUPLAKE ..o
<Copperuptake ...
. Chemical characteristics of fruits ....................................
. Total soluble solids ..............coooiiiiiii

b. Titrable acidity ...

c. Total soluble sohds to tltrable ac1d1ty ratio ...,

3
a
b
c
1
2
3
4. Sodium uptake .............cccoooiiiii
5
6
7
8
4
a

d. Ascorbic acid content...................c.cooiiiiiii
e. Total Sugars ..o
f. Lycopen content ...............ccccoooiiiiiiiiiicc s
g. B-Carotene content ...............ccoooviiiiiiiiii e
5.SUMMARY AND CONCLUSION.............ccccoooviin,
6. REFERENCES....................iiiii,
7. ARABIC SUMMARY ...,

100
103
109
109
111
114
116
119
121
123
129



