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ABSTRACT

The present investigation was planned to study the efficacy of 8
plant extracts, 6 essential oils and the volatile substances bearing from
3 medicinal plants intercropped with each of okra, pepper and squash
on spores germination of powdery mildew fungi and their diseases
infection. The results obtained can be summarized as follows:

1. All water extracts gave significant decreases in spore germination
criteria and the superiority was to hot ones, except with that of
garlic. Complete inhibition (100%) was recorded with cold water
extract (CWE) of garlic against all fungi tested, hot water extracts
(HWE) of marjoram and thyme (Leveillula taurica &
Sphaerotheca [uliginea) and leek (Erysiphe cichoracearum) as
well as methanolic extracts (ME) of blue gum and thyme against
the 3 fungi.

2. Essential oils, as film on slides, completely prevented germination
of the three fungi tested. Volatile substances bearing from
saturated filter paper discs with oils and fresh or dry plant
materials were also effective in this respect. Oils of blue gum and
thyme (discs) and fresh plant materials, except these of anise and
cumin, gave the best results.

3. Spraying detached leaves with plant extracts as preventive and
curative treatments proved that the first one was more effective
than the other in diseases control. The HWE of blue gum,
marjoram and thyme as well as the CWE of garlic completely
suppressed disease incidence.

4. Spraying pepper and squash in the field with tested extracts (50
gm/L water) increased total phenolic contents of their leaves. The
HWE of blue gum and thyme as well as theME of marjoram and
thyme and the PEE of marjoram were the best treatments in
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decreasing powdery mildews infection and increasing total
phenols.

5. Plants sprayed in greenhouse and field with plant extracts and
essential oils as preventive and curative treatments gave sufficient
control to powdery mildew, in most cases, especially thyme oil
which completely prevented mildew incidence on squash (field),
therefore, it was as effective as the fungicide Afugan. While, the
HWE of blue gum and thyme effects on mildews infection were,
in most cases, comparable to that ofAfugan.

6. Significant decreases in powdery mildew infection (natural
infection) were recorded in intercropping system between leek,
marjoram and thyme with each of okr~ pepper and squash.
However, leek (pepper) and thyme (okra) were always superior in
this respect.

7. Studying the efficency of some integrated control means (plant
extracts, essential oils, biocides and the fungicide Afugan) in
powdery mildew disease control on squash field plants show
significant efficacy in this respect, but the superiority was always
to essential oils ofblue gum and thyme.

ACK

The author woull

appreciation to Prof. DI

Abdel-Kader, Professol

Dept., Fac. Agric., Zagl

Chief of Ornamental, M

PI. Pathol. Res. Inst.,
. supervision, helpful ad,

and valuable criticisms

investigation and prepari

Faithful deep thm

Ela, Senior Researcher

Agric. Res. Center, Gi~

help throughout the prep

Finally, the authc

all staff members of Ag

and also to all staff

Aromatic PI. Dis. Res.

Center, Giza, for valual

offered during various sl



58

54

54

54
58

45
50

42
42

Page

1
3
27
42
42

CONTENTS

·INTRODUCTLON
,1 REVIEW OF LITERATURE

MATERLALS AND METHODS
EXPE~ENTALRESULTS

1- Laboratory Experiments
1- Effect ofplant extracts on spore germination

criteria ofsome powdery mildew causal
orgaIllSms:

A- Water plant extracts on (WPE):
a-Sphaerotheca fuliginea (powdery mildew
of squash) 42
b-Leveillula traurica (powdery mildew ofpepper) 45
c- Erysiphe cichoracearum (powdery mildew

ofokra)
B- Organic solvent plant extracts (OSE) on:

a-Sphaerotheca fuliginea (powdery mildew
ofsquash) 50

b- Leveillula taurica (powdery mildew of pepper) 51
c-Erysiphe cichoracearum (powdery mildew

ofokra)
2- Effect of medicinal and aromatic plant volatile

oils on spore germination criteria ofsome
powdery mildew causal organisms:
a- Sphaerotheca juliginea (powdery mildew
ofsquash)

b- Leveillula taurica (powdery mildew ofpepper)
c- Erysiphe cichoracearum (powdery mildew

ofokra)



II

3- Effect of volatile substances released from fresh
or dry medicinal plant parts on spore
gennination criteria ofsome powdery mildew

causal organisms: 62
a- Sphaerathecajuliginea (powdery mildew

ofsquash) 62
b- Leveillula taurica (powder mildew ofpepper) 64
c- Erysiphe cichoracearum (powdery mildew

ofokar) 64
4-Detennination of powdery mildew disease

incidence and its severity, 24 hr. before or after
spraying with plant extracts: 67

A-Water plant extracts (WPE): 67
a- Squash detached leaves (Sphaerotheca

juliginea) 67
b- Pepper detached leaves (Leveillula taurica) 67
c- Okra detached leaves (Erysiphe cichoracearum) 70

B- Organic solvent plant extracts (OSE): 72
a- Squash detached leaves (Sphaerotheca fuliginea)72
b- Pepper detached leaves (Leveillula taurica) 73
c- Okra detached leaves (Erysiphe cichoracearum) 76

5- Effect of foliar spraying with plant extracts on
phenolic compound contents in plant leaves: 76

A- Water plant extract (WPE): 76
a- Squash leaves (Sphearothecafuliginea) 76
b- Pepper leaves (Leveillula taurica) 78

B- Organic solvent plant extracts (OSE): 81
a- Squash leaves (Sphaerotheca juliginea) 81
b- Pepper leaves (Leveillula taurica) 82

II. Greenhouse Experiments: 85
1- Effect of spraying with plant extracts on

powdery mildew disease parameters: 85

.';'liIIIIIIIJIi

A- Water plant extrac
a- Squash powdery

juliginea)
b- Pepper powdery
c- Okra powdery II

B- Organic solvent pI:
a- Squash powdery

juliginea)
b- Pepper powdery
c- Okra powdery III

2- Effect of foliar sprayiJ
oils on powdery mild

m. Field Experiments:
1- Effect of spraying wi1

mildew disease paran
A- Water plant extracts

a- Squash powdery
juliginea)

b- Pepper powdery
c- Okra powdery III

cichoracearum)
B- Organic solvent p1.aJ

a- Squash powdery
juliginea)

b- Pepperpowdern
c- Okra powdery m

cichoracearum)
2. Effect of spraying wid

powdery mildew disea
3. Effect of intercroppina

vegetable crops on inc
powdery mildew dis~



...
m

A- Water plant extracts (WPE): 85
a- Squash powdery mildew (Sphaerotheca

fuliginea) 85
b- Pepper powdery mildew (Leveillula taurica) 87
c- Okra powdery mildew (Erysiphe cichoracearum)90

B- Organic solvent plant extract (OSE): 92
a- Squash powdery mildew (Sphaerotheca

fuliginea) 92
b- Pepper powdery mildew (Levi/lula tarurica) 94
c- Okra powdery mildew (Erysiphe cichoraceaum) 94

2- Effect of foliar spraying with plant essential
oils on powdery mildew disease parameters. 97

ill. Field Experiments: 99
1- Effect of spraying with plant extracts on powdery

mildew disease parameters: 99
A- Water plant extracts (WPE): 99

a- Squash powdery mildew (Sphaerotheca
fuliginea) 99

b- Pepper powdery mildew (Leveillula taurica) 103
c- Okra powdery mildew (Erysiphe

cichoracearum) 106
B- Organic solvent plant extracts (OSE): 109

a- Squash powdery mildew (Sphaerotheca
fuliginea) 109

b- Pepper powder mildew (Leveillula taurica) 114
c- Okra powdery mildew (Erysiphe

cichoracearum) 117
2. Effect of spraying with plant essential oils on

powdery mildew disease parameters. 121
3. Effect of intercropping medicinal plants with

vegetable crops on incidence and severity of
powdery mildew disease. 121

64

62

·:1

leeS released from fresh
lant parts on spore
me powdery mildew

~a (powdery mildew
62

)wder mildew ofpepper) 64
rum (powdery mildew

Ndery mildew disease
y, 24 hr. before or after
c~: 67
~E): 67
yes (Sphaerotheca

67
yes (Levei/lula taurica) 67
lS (Erysiphe cichoracearum) 70
extracts (OSE): 72
Lves (Sphaerotheca fuliginea)72
Lves (Levei/lula taurica) 73
~s (Erysiphe cichoracearum) 76
gwith plant extracts on
ltents in plant leaves: 76
WE): 76
earothecafuliginea) 76
~illula taurica) 78
extracts (OSE): 81

aerothecajuliginea) 81
eillula taurica) 82
IIts: 85
1plant extracts on
;e parameters: 85



IV

4. Effect ofvarious control measures on powdery
mildew incidence and severity ofsquash field plants. 124
DISCUSSION 129
SUMMARY 152
REFERENCES 161
ARABIC SUMMARY

LIST

{'Table No. & title
Table (1): Egyptian med

English & Lati
parts used.

Table (1): The main comp
of medicinal anI

Table (3): Effect of wal
germination eri
in "itro, 14 hr,
100% RH.

Table (4): Effect of wal
germination el
vitro, 14 hr.
1000/. RH.

Table (5): Effect of water
germination er
cichoracelll'llm
incubation at 2

Table (6): Effect of organi
spore germinal
fuliginea ill vitJ
15°C and 100'

Table (7): Effect of org
spore germil
taurica in viti
15°C and 100~

Table (8): Effect of 011
spore germi
cichoracearun
incubation at


