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ABSTRACT

Tamer Victor Noshy Labib "Curative and Protective Activities of
Strobilurin Fungicides and Their Mixtures on Powdery Mildew
Disease in Cucurbit Crops." unpublished M.Sc. Thesis, Department
of Plant Protection, Faculty of Agriculture, Ain Shams University,
2019.

Squash is a significant crop of cucurbits family. The powdery
mildew Podosphaera xanthii (syn. Sphaerotheca fuliginea) causes serious
damage on leaves, stems and fruits of plant this reduce the amount of
yield every year. Strobilurin group is common fungicides used to control
powdery mildew disease. Many studies have indicated for powdery
mildew resistance of the strobilurin fungicides group, which indicated the
importance of mixing the strobilurin with other chemical compounds such
as triazols to face the fungus resistance for the effect of strobilurin
fungicides group. This study focusses on effectiveness of azoxystrobin as
one of important strobilurin active ingredients, three application, ten days
interval, alone and in mixture with difenoconazole and tebuconazole.
Besides knowing the induction of resistance for plants by using Mono-
potassium Phosphate (KH2PO4) and dipotassium phosphate (K2HPO4) as
foliar fertilization treatments against powdery mildew on squash and
extent the benefits that will accrue to the yield. In addition to evaluate the
protective and curative applications effect for these treatments. The
results showed that, all of fungicides were applied provided controlling of
powdery mildew on squash and achieved increases in yield compared to
untreated. Azoxystrobin alone and in mixture were most effective against
powdery mildew on squash compared to difenoconazole, tebuconazole, in
both protective and curative applications. However, the protective method
was better in activity compared to the curative method. The mixture of
azoxystrobin with difenoconazole was superior effectiveness and
recorded the highest yield compared to all tested treatments followed by
the mixture of azoxystrobin with tebuconazole and both treatments were



slightly better or comparable in activity to azoxystrobin alone. In addition,

the foliar application by KH2PO4 and KoHPO4 showed inferior effect to

the induction of resistance for plants to powdery mildew infection under

the field conditions.

Key words: Azoxystrobin, strobilurin, powdery mildew, -curative,
protective, activity, cucurbits, induction of resistance,
Podosphaera xanthii, KH2POj4, effectiveness.



ACKNOWLEDGMENT

"I wish to express my deep thanks to God who fulfilled my hopes,
offered every possible aid for any one in need to it"

| wish to express my deep thanks to late Prof. Dr. Mohamed
Ibraheam Abd EL-Megeed Prof. of Pesticides Chemistry, Department
of Plant Protection, Faculty of Agriculture, Ain Shams University for
suggest to my subject and plan of study for this thesis.

| would like to express my sincere gratitude and deep appreciation
to Prof. Dr. Sayed Abd El-Latef Dahroug. Prof. of Pesticides and Vice
Dean For Graduate & Research Affairs, Faculty of Agriculture, Ain
Shams University for facilities he offers, close supervision, reading the
manuscript, helpful suggestion, constructive criticism and unfailing help
during the whole of this work.

| wish to express my special thanks to Dr. Marian Shokry Thabet.
Assistant Prof of Plant pathology, Faculty of Agriculture, Ain Shams
University, for his helpful guidance during this study, patient guiding and
faithful advising and the cooperation through the whole work.

I am also indebted to Dr. Walaa Mohamed Abd El-Ghany Prof. of
Pesticides, Plant Protection Department, Faculty of Agriculture, Ain
Shams University for his encouragement, helpful suggestions and support
me in materials and methods.

I am also indebted to Dr. Emad Samir Assistant Prof of Pesticides,
Plant Protection Department, Faculty of Agriculture, Ain Shams
University for his support in preparing and writing the papers of master.

Finally, I am indebted forever to my family for their help, support
and continuous encouragement.



CONTENTS

LIST OF TABLES...cctiitiiiiiiitiiieietaiccntiesiosatssssssssssscssssonsan
LIST OF FIGURES......ccciiitiiiiiiniiinicieiienioneisnrcsssonmessnssnse
INTRODUCTION. .. utiiuiieaieeniosaissesseasssscssssssssrsssssssosssasssssssss
REVIEW OF LITTERATURE.......ccccciiiiiiiiiiiiniiiinniciinnieennns
1. Powdery mildew OVerview.............ccooviiiiiiiiiiiii,
1.1.  Pathogenicity and classification............................o..l
1.2.  Effect of powdery mildew oncrops.............ccooeviveieeininn..
1.3.  Evaluation of powdery mildew...................ooeiii
1.4.  Control methods of powdery mildew..............................
1.4.1 Chemical control............ccoooviiiiiii i
1.4.2 Biological control..............oooviiiiiiiiiiiii
1.4.3 Biological with chemical control...................................
2. Strobilurin OVErVIEW. ..o
2.1, Strobilurin resistanCe.............coovviiriiiiiiiiee
2.2.  Diseases controlling by strobilurin.................................
3. Survey the formulated products which used in the markets.....
4, Effect of strobilurin group fungicides and their mixtures.......
4.1, AZOXYSIrObIN..... ..o
4.2.  Azoxystrobin and Difenoconazole..............................
4.3.  Azoxystrobin and Tebuconazole.....................cocooi
5. Determine the period of protection for these pesticides........
6. Induction of resistance by using KH2PO, and KoHPO...........
MATERIAL AND METHODS....ccccititiiiinininioneisnecssssnecsnces
1. Squash cultivars used.............cooeeiiiiiiiiie

2. Plantation teChniques. ...........ooiiiiii e,
3. Plot size and replicates number..............ccoooviviiininnnn,
4. Applications and Type of soil................ocoooiiiiii,
5. Application equipment...........oooiiiiiiiii
6. TreatmentS. . ...



7. Evaluations...........cooovviiiiiiie
RESULT AND DISCUSSION...cicettieeienresnrcsnsscacsnsssossarascncs
1. Effectiveness of strobilurin group fungicides and their
IMEXEUFE. ...ttt
1.1.  Effectiveness of Azoxystrobin alone and in mixtures compared
to other treatments against powdery mildew on squash
1.2.  Protective treatment effectiveness of Azoxystrobin alone and
in mixture compared to curative treatment against powdery
mildew on squash plants..............cooooiiiiiiiii i,
2. Effectiveness of strobilurin group fungicides and their
mixtures impactonyield....................c
Determine the period of protection for these pesticides.........
3.1.  Time period of Azoxystrobin protection against powdery
mildew on squash after last application in both protective and
curative application methods................oooiiiiiin.
3.2.  Azoxystrobin effectiveness after 5 days of last application at
day 25 of evaluation in protective and curative application
MEthOS. ...
3.3.  Azoxystrobin effectiveness after 10 days of last application at
day 30 of evaluation in protective and curative application
MEthOS. ...
3.4.  Azoxystrobin effectiveness after 15 days of last application at
day 35 of evaluation in protective and curative application
MELNOUS. ...
4. Induction of resistance for powdery mildew by using K;HPO4
aNd KH2POs. .
SUMMARY ..cctitiiiiuiiiiiiiiuiaiiiininisatesesessasesesessseesass
REFERENCES.....cccitiiiiiiiiiiiiiiiiiniiiiieiiiiniieaseeneeesenesasass

ARABIC SUMMARY.....ciiiiiiiiiiiiiiiiiiiiriiireieeeiarecanaes

35

37

37

37

41

43

47

47

47

48

50

51
53

55



LIST OF TABLES

Table No. Page
Table 1 Strobilurin value per million dollars in Egyptian market
iN2015—2017. ..ot 3
Table 2 The common diseases and the recommended
Strobilurins iIN EQypt........cooiii 5
Table 3 List of commercial products used for field trials and
theirrates........oooveiiiii e, 35
Table 4 Mean % effectiveness of Azoxystrobin alone and in

mixtures as curative application against powdery
mildew onsquash....................coooiiin, 38
Table 5 Mean % effectiveness of Azoxystrobin alone and
mixture as protective application compared to other
treatments against powdery mildew on squash........... 39
Table 6 Mean % effectiveness of protective application
treatments compared to the same curative application

treatments against powdery mildew on squash...... 42
Table 7 Total weight of yield in ton / acre at protective

applicationmethod.................oooiiiii 43
Table 8 Total weight of yield in ton / acre at curative application

method...........coooviiiii 44
Table 9 Total weight of yield increased over the check in ton per

acre for treatments in protective and curative
MEthOOS. ... 46
Table 10 Azoxystrobin effectiveness after 5 days of last
application at day 25 of evaluation in protective
application method..............coooiiiii 47
Table 11 Azoxystrobin effectiveness after 5 days of last
application at day 25 of evaluation in curative 48
application method............c.ooooiiiii



Table No.

Table 12

Table 13

Table 14

Table 15

Azoxystrobin effectiveness after 10 days of last
application at day 30 of evaluation in protective
application method. ...
Azoxystrobin effectiveness after 10 days of last
application at day 30 of evaluation in curative
application method................cooiiiii
Azoxystrobin effectiveness after 15 days of last
application at day 35 of evaluation in protective
applicationmethod. ...
Azoxystrobin effectiveness after 15 days of last
application at day 35 of evaluation in curative
application Method..........ccccoevviieiiiicicic e

Page

49

49

50



Fig. (1)
Fig. (2)

Fig. (3)

Fig. (4)

Fig. (5)

Fig. (6)

Fig. (7)

Fig. (8)

Fig. (9)

LIST OF FIGURES

Strobilurin value/ million dollars in Egyptian market......... 3
Mean % effectiveness of Azoxystrobin alone and in

mixtures as curative application................................. 37
Mean % effectiveness of Azoxystrobin alone and mixture

as protective application.................cooii 40
Mean % effectiveness of protective application compared

to the same curative application................................. 42
Azoxystrobin effect on increases of yield at protective
application method. ... 44
Azoxystrobin effect on increases of yield at curative

application method. ... 45
Azoxystrobin effect on increases of yield over the check at
protective and curative application methods................... 46
Time period of Azoxystrobin protection against powdery
mildew protective application methods......................... 51
Time period of Azoxystrobin protection against powdery
mildew curative application methods........................... 51



INTRODUCTION

Azoxystrobin is one of the most important active ingredients of
the fungicide strobilurin group. It is leading the worldwide fungicides
possessing broad spectrum systemic activity against the four major
disease classes of pathogenic fungi (Bartlett et al., 2002). In Egypt,
strobilurin holds from 15% to 17% of total market value of fungicides
from 2015 to 2017, azoxystrobin compounds holds around 36% to 68% of
strobilurin market value. In 2017 the value of strobilurin and their
mixtures reached 7.9 million dollars of 48.1 million dollars of total
fungicides value in Egyptian market. The strobilurin group of fungicides
was detected by derivation of b-methoxyacrylic acid from natural
fungicidal group and the production of it by wood-rotting of Strobilurus
tenacellus. The mode of action of the strobilurins against fungi is the
ability to inhibit mitochondrial respiration by binding these-called Qo site
of cytochrome b. located in cytochrome bclcomplex and that part of the
inner mitochondrial membrane of fungi. This inhibition blocks the
electron transfer between cytochrome b and cyto-chrome cl1, that causes
disruption of the fungus energy cycle, within halting the production of
ATP (Dave et al., 2002).

Cucurbitaceae is an important family, which supplies humans
with lot of edible products and useful fibers. Plants of cucurbits family are
very similar in vegetative development, but they have a high genetic
diversity for fruit shape and characteristics, resulting in a variety range of
uses (Dilson, 2002). Powdery mildew disease causes devastation in
cucurbits and yield can decline with increases disease severity (Kabir,
2011). However, the plants may resist the disease by using some non-
chemical products like KH2PO4 and KoHPOs4. The foliar fertilizers of
phosphates and potassium salts are convenient to use with a potential
useful impact in controling the disease (Reuveni et al., 1995). Powdery
mildew caused by Erysiphe cichoracearum (Bardin, 1999) and
Podosphaera fusca (synonyms: P. xanthii, syn. Sphaerotheca fuliginea
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