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ABSTRACT

Rehab Abd El-Aziz Mahmoud Shaddad: Effect of Solarization on
Yield, Quality of Rocket and Parsley Fresh Herbs. Unpublished
M.Sc. Thesis, Department of Horticulture, Faculty of Agriculture,
Ain Shams University, 20009.

Studies conducted at the vegetable experimental farm. Ain shams
university and Horticultural research Institute, Agricultural research
center (A.R.C) in 2005/2006 and 2006/2007 seasons.

Solarization for 6 weeks reduced significantly total fungi, total
bacteria infestation and number, fresh and dry weight of annual and
perennial weeds/pot and weeds/m?, in the open field plots compared with
non-solarized treatment. Solarization improved ratio of nutrient content in
soil and make it available to plants. Also improved rocket (Eruca sativa
Mill) and parsley (petroselinum crispum Mill) plant growth and yield.

Plants were significantly longer, had more number of leaves and
heaviest fresh and dry weight.

Concerning organic fertilizer effect showed significant decrease in
total fungi, bacteria and weeds and significant increase in rocket and
parsley length, number of leaves and fresh and dry weight. Also
vegetative growth, yield and quality of rocket and parsley increased by
solarization with organic fertilizer over control treatment and maintained
visual quality during storage and reduced the weight loss percentage.

Solarization and organic fertilizer in the field of rocket and parsley
showed that the treatments were technically viable and gave beneficial
changes.

Rocket and parsley plants were attractive to wusers and
environment friendly, when planted in solarized soil after adding organic
fertilization.

Keywords:
Eruca Sativa Mill, Petroselinum crispum Mill, solarization, organic
fertilizer, visual quality and weight loss.



ACKNOWLEDGEMENT

Praise and thanks be to ALLAH, the most merciful for directing
me to the right way and provides me all | have.

I would like to express my deepest and sincere and appreciate
gratitude to Prof. Dr. Mamdouh Mohamed fawzy Abdallah, Professor
of Vegetable, Horticulture Dept.,, Ain Shams University, for hi
supervision, guidance, valuable help, continuous support and
encouragement during preparing this work and study, his valuable
technical advice useful discussion as well as for his help in preparation
this manuscript.

| am indebted and sincere thanks to Prof. Dr. Abdel El-Hamid
Mahmoud EI-Asdodi, Associate Prof. Emeritus of Vegetable,
Horticulture Dept., Ain Shams University, for his supervision, and
continuous encouragement during the study and preparation of this
manuscript.

My deepest and sincere thank and appreciate to Prof. Dr. Rawia
El-Bassiouny, Prof. of Handling of vegetable Crops, Vegetable Handling
Research dept, Horticulture Research Institute, ARC, for her kindly
support, encouragement and valuable help and support during carrying
out this work.

I would like to express my deep thanks and gratitude for Dr.
Medhat Kamel, Associate Prof. of Plant Pathology, Ain Shams
University, for his for his help and support during carrying out the work.

Special thanks are due to the staff of Horticulture Department,
Faculty of Agriculture, Ain Shams University.

| would like to express my gratitude and my deep thanks to my
parents and my twinborn sister for their great support and enhancing me
throughout my life.

Finally 1 wishes to express my sincere gratitude to every one
cooperate me during this work.



CONTENTS

No. Title
LIST OF TABLES
LIST OF APPENDIX
1. INTRODUCTION
2. REVIEW OF LITERATURE
2.1. Solarization effects
2.1.1. Soil temperature
2.1.2. Soil microorganisms
2.1.3. Soil chemical changes
2.1.4. Weeds
2.1.5. Plant growth
2.1.6. Yield
2.2. Organic fertilizer effects
2.2.1. Soil temperature
2.2.2. Soil microorganisms
2.2.3. Soil chemical changes
2.2.4. Weeds
2.2.5. Plant growth
2.2.6. Yield

2.3. Effect of storage period on characters of rocket and

parsley cut leaves.

2.3.1. Weight loss percentage

2.3.2. Visual quality
2.3.3. Decay

2.3.4. Aroma

2.3.5. Off odour
2.3.6. Taste

2.3.7. Chlorophyll reading in leaves (%)
2.3.8. Colour measurements

2.3.9. Dry matter (%)

Page

X <

© N o o o A N BN R

e el o o
w N N P O O O O

13
14
15
16
16
17

18
19



2.3.10. Nutrient content

3. MATERIALS AND METHODS
4. RESULTS AND DISCUSSION

Part 1:

41.1

4.1.2.

4.1.3.

4.1.4.

Field experiment: Effect of soil solarization and
application of organic fertilizers on rocket and
parsley plants.

. Effect of soil solarization and organic fertilizers on
soil temperature.

Effect of soil solarization and organic fertilizer on
soil microorganisms.

Effect of soil solarization and organic fertilizer on
soil chemicals.

Effect of soil solarization and organic fertilizer on
weed germinated from 4 soil depths.

A- Effect of soil solarization and organic fertilizer on

number of broad-leaved weeds, narrow-leaved
weeds and total weeds emerged per pot (10 cm)
from 4 soil depths.

B- Effect of soil solarization and organic fertilizer on

4.1.5.

4

4

4.1.6

fresh weight of broad-leaved weeds, narrow-
leaved weeds and total weeds emerged per pot (10
cm) from 4 soil depths.
Effect of soil solarization, organic fertilizer and
their interactions on weed distribution in rocket
and parsley plants.
1.5.1. Effect on weed distribution after 21 days
from rocket seed sowing.
.1.5.2. Effect on weed distribution after 21 days
from parsley seed sowing.
. Effect of soil solarization, organic fertilizers and
their interactions on rocket and parsley vegetative
growth and yield.

20

21

27

27

27

30

31

34

35

39

39

39

42

44



4.1.6.1. Rocket plant. 44

A- Plant length (cm). 44

B- Number of leaves/ plant. 46

C- Plant fresh weight (g/ plant). 47

D- Plant dry weight (g/plant). 47

E- Cut leaf- yield. 49
4.1.6.2. Parsley plant. 50
A- Plant length (cm). 50

B- Number of leaves/ plant. 50

C- Plant fresh weight (g/ plant). 52

D- Plant dry weight (g/ plant). 54

E- Cut leaf yield. 54

Part 2: Storage experiments. 55

4.2.1. Effect of soil solarization and organic fertilizer on 55
characters of rocket cut leaves at different storage

period.
A- Weight loss percentage. 55
B- Visual quality. 55
C- Decay. 60
D- Taste. 63
E- Chlorophyll reading (SPAD). 63
F- Colour measurements. 72
G- Dry matter (%). 72
H- Element content. 81

4.2.2. Effect of soil solarization and organic fertilizer on 81
characters of parsley cut leaves at different storage

period.
A- Weight loss percentage. 81
B- Visual quality. 86
C- Decay. 89
D- Chlorophyll reading (SPAD). 89

E- Colour measurements. 100



v

F- Dry matter (%).

G- Element content.

5. SUMMARY AND CONCLUSION
6. REFERENCES
7. APPENDIX

ARABIC SUMMARY

107
110
113
118
133



No.

\%
LIST OF TABLES

Title
Maximum absolute soil temperature (°C) at 4 depths of
solarized and non-solarized soil with and without application
of organic fertilizer in 1% season (average of 6 weeks).
Maximum absolute soil temperature (°C) at 4 depths of
solarized and non-solarized soil with and without application
of organic fertilizer in 229 season (average of 6 weeks).
Effect of soil solarization, organic fertilizer and their
interaction on population densities of total fungi and bacteria
(CFU*/ g dry soil) for both seasons.
Chemical analysis of the experimental soil after soil
solarization and before seed sowing (22 growing season).
Continue.
Effect of soil solarization, organic fertilizer, soil depths and
their interactions on number and fresh weight of broad-
leaved weeds emerged per pot (10cm) from 4 soil depth
(combined data of two seasons).
Effect of soil solarization, organic fertilizer, soil depths and
their interactions on number and fresh weight of narrow-
leaved weeds emerged per pot (10cm) from 4 soil depth
(combined data of two seasons).
Effect of soil solarization, organic fertilizer, soil depth and
their interactions on number and fresh weight of total weeds
emerged per pot (10cm) from 4 soil depth (combined data of
two seasons).
Effect of soil solarization, organic fertilizer and their
interaction on number and fresh and dry weight per square
meter of broad, narrow leaved and total weeds after 21 days
from rocket seed sowing (combined data of two seasons).
Effect of soil solarization, organic fertilizer and their

Pages
28

29

31

32

33
36

37

38

41

43



10.

11.

12.

13.

14.

14.

15.

15.
16.

16.

Vi

interaction on number and fresh and dry weight per square
meter of broad, narrow leaved and total weeds after 21 days
from parsley seed sowing (combined data of two seasons).
Effect of soil solarization, organic fertilizer, number of leaf
cut and their interaction on rocket plant length (cm) and
number of leafs per rocket plant (combined data of two
seasons).

Effect of soil solarization, organic fertilizer, number of leaf
cut and their interaction on rocket plant fresh weight, dry
weight(g/plant) and cut leaf yield (kg/m?) per rocket plant
(combined data of two seasons).

Effect of soil solarization (Sol.), organic fertilizer (OF),
number leaf cut (NC) and their interaction on parsley plant
length (cm) and number of leaves per parsley plant
(combined data of two seasons).

Effect of soil solarization, organic fertilizer, number of leaf
cut and their interaction on parsley plant fresh weight, dry
weight(g/plant) and cut leaf yield (kg/m?2) per parsley plant
(combined data of two seasons).

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on weight loss
percentage of 1%t and 2" leaf cut of rocket (combined data of
two seasons).

Continue

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on visual quality on
18t and 2" leaf cut of rocket (combined data of two seasons).
Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on decay on 1% and
214 |eaf cut of rocket (combined data of two seasons).
Continue.

45

48

51

53

56

57

58

59
61

62



17.

17.
18.

18.
19.

19.
20.

20.
21.

21.
22.

22.
23.

23.

VIl

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on taste on 1 and
214 |eaf cut of rocket (combined data of two seasons).
Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on aroma on 1% and
214 |eaf cut of rocket (combined data of two seasons).
Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on off odour on 1%
and 2™ |eaf cut of rocket (combined data of two seasons).
Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on chlorophyll
reading (SPAD) on 1%t and 2™ leaf cut of rocket (combined
data of two seasons).

Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on colour
measurement L* on 1%t and 2™ leaf cut of rocket (combined
data of two seasons).

Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on colour
measurement a* on 12 and 2%¢ |eaf cut of rocket (combined
data of two seasons).

Continue.

Effect of soil solarization (Sol.), organic fertilizer (OF),
storage period (SP) and their interactions on colour
measurement b* on 1% and 2 leaf cut of rocket (combined
data of two seasons).

Continue.

64

65
66

67
68

69
70

71
73

74
75

76
77

78



