EFFECT OF SOME HOST PLANTS ON THE DEVELOPMENT

OF THE MEDITERRANEAN FRUIT-FLY CERATITIS
CAPITATA (WIED.) AND THE FﬂCTOR-S. LIMITING INFECTION
(DIPTERA : TEPHRITIDAE)

THESIS

Submitted in Partial Fuliilment of 1the Requirements
for the Award of the Dogree of

MASTER OF SCIENCE

By

AZIZR MCHAMED MOSTAEA

B. Sc.»

Ceperinert of Entomaiogy

Facully of Science

Ain Shams  Univers v /ﬁcf ~6
ARG
F<) "
Cairo o ‘ . §‘
\\ T/

-

.. -t

ey 8y 2T

1977

Central Library - Ain Shams University



Thesis Examinztion Committae

Yane Title Signature

L I T R T R R ® S e v n s s

LI I Y L I I I I ) LR N N RN

L R Y] L LR R Y 4% s 40t gage

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Date and plesce of birth

Date of Gradustion
Degree Awarded

Zrade

Dccupation

Date of Lppointment

Qg

Biorraphy

- e - g -

e

gth.Xovember, 1947, Tante

June, 1963,
B,S¢., (Cniomslogy=3otany)

Good

Kesezprch se=gistant, Plant

Protsction Lesearch Institute,

Dokki, Jairo.

197°

Central Library - Ain Shams University




Courses studied by the candidete in partial

fulfillment of the reguiremenis for the l.,5¢. Degree

Language ¢t Zerman ., Sc, Courss
Exeminztion passed on June, 1972,
Tptomolozy Courses:
1. New approsches to insect conirol.

2, fdyenced Taxonomy and snetomy.

2. Imp. icetion of Froblemes in Suppression for conirol
of nsects.

4, Centrsl Zntomology.

5, Clegsearch Subject.
cxeijnetion pesgsed on Sertemter, 187Z.
Statistics course :
Ziolozical stetistics

Cxaminction pessed on Iepisaber, 1972,

Supervisors :

W
B
L]
H
et W
I
{
23]
o
(]
[
’_A
ct
tef
&)
s
1]
(9]
I 1
aO
'
[}
(44
-

‘..l
Ls
1

Jr. L. ie Ze Loostom, Zrofesscr oz rioao0lagy, FLnolliy
2f “eiznce, Sin= nems Urniverzitlt,

Zre oow .. ~wadallsh, srofessor of _ntoxmdlogy, Heci of

rruit-f1ies Irvesti~ztions, Flzzni Frotection . csearch

_nstitute, “irnisziry of Jariculiure.

Central Library - Ain Shams University



ACENOWLEDGEMENTS

This work hes been carried oul under the joint super-
vision of Zrofessor Dr. A. H. Kaschef, Professasr of Lntomology
and Vice-Dean of the Faculty of Science, AineShamg University,
Professor Dr. Z. M. F. Rostom, Professor of Entomolegy,
Faculty of Science, Ain-Shams Universgity and Professor Dr.

A, ¥, Awadellah, Head of Fruit-flies Ilesearch Section, Plant
Protection Research Institule, inistry of Agriculture, Cairo.

The suthor wishes to express ber deepest apprecistion
to Profesgor Dr. A, H. Kaschef for his fatherly carnegs and
continuoug encouragement.

Sincerest grotitude is also due to my teacher Profes-
gor or. 4. . F, Rostom, for dircct ond serisus supervision
of trnis work, criticism, reading the =zenuscript end useful
edvice that made this study possibdble,

I wigh to zcknowledge oy de.® to my teacher Professor
or. L. ., Awodallek, who hod offerzd extremely uscful cdvice
for tais work, supervised with gr:at crnthusiamm the work
undertaven, end without his foceilities nathins could have

been done.

Central Library - Ain Shams University



CONTZIDS
I. INTRODUCTION sven
II. LITERATURE REVIEW caes
1. Raising the Mediberranean fruit f£ly Ceratitis
capitatz on different hosts. sene
2. On the host preference of adult C. capitata
for oviposition. asen
3. One sone factors which 1linmit the development
of C. capitata. cane
III. MATERIALS AD MET=0DS are
1. Raisipz a laboratory culture of the Trult Tlyee..
a, Mainteining of a sfock ¢ulture of adulis. ...
b. Collecting of eggs cvos
c. Rearing of larvae and pupae ceas
2., Raisinz the fruit flv on different hosts teee
A. Stone fruits cers
B, Citrus Iruits tesa
C. Vegetables saes

%2, Determination of the losty Traference of adults
of the fruit fly for osvinosition, cuna
4, Some Tactors whick 1izit vie Gevalopnent of

~t

<+ capivata . ceen
4.1, Effect of essential oils of citrus rinis
on the yiatilit:r o egss and on thsz deve-
lopzent of the larvae. cesa
4.2, Estiaation ol the thiciness of tne rind of
cltrus fruits and total soluble solids and
pi. value of the juice.
5, S8tatistical analwysis. PR

Central Library - Ain Shams University

Page
3

]

5

32
33



- 33 -

(1) Raising the fruit £1y on different hosts,

IV. Present investizations and Experimental Results...

seen
A, Btone fruits tree
1. Apricot Zruitc. seee
1.1, Yunmber of purctures nade by femalesS .4
1.2, Humber of ezgs laid by females seas
1.3. Rabe of egg laying es e
1.4, Incubation veriod o =2gg£8 seas
1.5, Percent of hatcldng of eggs e
1.6. Durations of tne larval and the
supal steges. sean
1.7. Percentage nortalibty of the larval
and the pupal stages. PR
1.8, Dimensions of the pupal stage. cons
1.8, Tht life spsr »f z2dults raised on
acricot fr.ins cese

1.10. Fecanéiby of fzicles arxd ingbility of

7 C. capisata raised on
=)

1,11, Fate of =0z laring ol fTerales raised

on zrricot fruivs.

2.1, Tamber of punctares Zade Ly females
2.2, number o7 ezgs lzid Ty Zemales

2.%. Rzte of 2zg laying

2.4. Incabavion period of eges

2.5, Percent cof haterir of eggs

4asa

L

L LA

R Y

2.5, Durasion of the lzrval and the pupal stagesS...

Central Library - Ain Shams University

37

57

37
48
48
48
49
49
25
50



5.7. Percentage mortality of the larval and
the pupal stazes. ceke
2.8, Dimentions of the pupal stage cass
2.9, The life span of aduolts ralsed on pear
fruits, | PP

2.10. Fecundity of females and wbility of
eggs lad by C. capitata raised on pear
fruits. vese
2.11, Rate of egg lajing of females raised on

. peaxr fruits PPN
3. Peach fruits cues
3.1, Number of punctures male by Temales e
3.2. Mumber of eggs lzaid by ferales vase
2.3, Rate of egg laying csas
Z.4. Incubation »ericd of eggs
%.5, Percent of hatehing of eggs case
3.6. Durations of the larvel and the pupal
stages. seus
3.7. Percentage mortality ¢l the larval and
the nupel stazes. case
3.8, 2imensions of the »upal stasze P
3.%. The life spar of adults raised on peach

Trits. sese
2,10, Fecundity ol fernles anli viability of

egss laid by C. capiteta raised on peach

Treits. cens
2,11, Rate of egg layins of ferzles raised on

peach fruits,

L ]

Central Library - Ain Shams University

Page

50
5G

50

21

51

62
02
&3
63
63

&3

LU L

65

@5



P, Citrus fraiits
4, Mandarine fruits

4.1,
L,2.
4,3,
4.4,
4.5
L.Be

4.7.

4.8
5,9,

Muiber of punctures nzade

Mucber of eggs laid by L

Rate of egg laying

by females
enales

Incubetion period of e=gs

Fercent of hatching of eggs

Durations of the larval
stages.

i,

Percentage nortalits o
the pupal stages.

Dimensions of the pupal
The 1ife span of adults

-t

end the pupal

the larval and

s5tage.
—aised on

nandarine fruits.

4,10, Fecurcity of feosles and viability of

-

- .
‘._-l
[ 3

WO
L ]

L
noo4

ARV IR BN S L IR N 4]
[ ]
¥

.
m
.

eggs laic by C. earitaza raised on nmcndarine

. Date of egg laying o lemales raised on
=

S5e navel orznmge fruits

el
Musber of purnctures node Ty females

BCEE

Tursr of egss lail T feniles
Rote of egg leying
Ineuzation periold of eg:
Percirnt of hatchino
Durcticns of the larval and the pupal
stagses.

Central Library - Ain Shams University

*® s a0

[

L

avad

75

-~

o
76
75
77
77
77

78

78
78

~J
O

-3

WA O 0 DD
o O DO N

—

0
P



5.7+« Percentage nortality of the larval and
the pupal stages.

5.8. Dimensions of the pupal stags

5:9. The life span of acdults raised on naval
orange fruits.

[N

L Y

L R N

210, Fecundity of females and viability of eggs

laida by C. capitata raised on naval orange

fruits.

5:11. Rate of egg laying of femeles raised op
naval orange fruits.

6. Balady orange fruits

6.1. Number of punctures made by females

6.2. Number of eggs laid by femzles

6.3, Rate of egg laying

6,4, Incubation reriod of eggs

6.5. Percent of hatching of eggs

LA K

408

»ase

€.6, Durations of the larval and “he pupal staszes..

€.7. Percentage mortality of the larval and
the pursl stoges

6.8. Dimensions of the pupal staze

%.%9. The life span of adults raised on balady
oranze Iruits.

LN R )

LI 28 2

LK B N

6.10. Fecundity of ferales and +viability of sggs
laid by C. catitata raised on belady orange

fruits.
6.11l. Rate ol ezg laying of Fferales raised on
balady orange fruics.

Central Library - Ain Shams University

LI I

g2
g2

92

93

93
104
104
104
105
105
105
105

106
106

1C6

107

107



C. Vegetables
7. Bgg plant vegetable

7.1, Humber of punctures made by fenmales

7.2, Number of eggs laid by femnales

2.3, Rate of egg laying

7.4, Incubation pericd of egas

7.5, Percent of hatching of eggs

Comparing of the results of raising the

fruit fly on different hosts.

1. Number of punctures made by Temales

2. Number of eggs laid by females

3. Rate of egg laying

4, Tneubation priod of egss

5. Percent of hatehing of eggs

6. Durations of the larvol and the pupal stages

2. Percentage mortalitr ol the larval and the
pupel stages.

g, Dimensions ofthe pupal stage.

9, The life span of cdults rejised on different
nost fruits.

10. Fecundity of fermales and viability of oggs

Eags
eees 118
esss 118
cees 118
eees 118
eves 119
cees 119
eees 119

vero 127
cees 127
caes 129
cees 132
eees 132
cees 133
ceee 134

R 135
aeas 136

se s e 157

1234 by C. capiteta raissd on cifferent fruits... 139
11. Rate of egg laying of femalcs rocissd on different

heat Iruits,

(2) Host preference of adults ol J. capitata
for egg laying.

(3) Some fzctors which 1imit the development of
C. copitata.

Central Library - Ain Shams University

sans 1HC

oo s l""‘l

et e 143



- il -

3.1, Effect of essential oils of citrus

rinds on the viability of the eggs

and on the development of the larvae

of C. capitata. csne
3.2+ Thickness of the rind of citrus fruiss,,
3.3. Total seoluble solids and pH wvalue of

the juice of citrus fruits. vaee
V. DISCUSSION OF RESULTS AND CONCLUSIONRS sane
VI. SUMMARY seee
VII. LITERATURE CITED e

VIII. ARABIC SUMMARY

000000000

Central Library - Ain Shams University

Fage

143
145

145
148
163
170



INTROUDUCTIOCEN

Central Library - Ain Shams University



I. IZTRCCUCTION

Iavel and balady oranges (Citrus surantum), mandarine

Citrus nobilis), peach (Prunus persica), avrico’ (Prunus

armeniaca), suava {(Psidiun juava), manze (Hangifera indica)

and pear (Pyrus commuris) are anonzest the most commor fruitb

erops in A.H.E.

These fruits are liadle %o infestation by several

pests. The lMediterranean Iruit Ily, Ceratitis capitata

(Wied.) is oxne of The mOST notorigus pests which attack both
citras and stone Iruits, causirg serious damages to ‘them.
The ravazes of tuis fly are cteadily inereasins in receant
years., Ihe =2nnual losses indlected upon fruit crops include
the qualit;- znc quantity of fruit preducvtion. These losses
starv when tie adult Texmales insert their sgos beneath th

rinc of <ze Iruit. The hatching lervae somplete their life

iy

gyele In *= ™it sulns., Fruits athzeed gre rendered use-

M

less Jor comsurption. Irn sev

1]

e atTaeixs the wiole fruit may

be ruined Ty *re larvae. irallsy this mdht lead to fmais

It Is well own that 1iediliss to infestation

by the lleditcecrranean froit-Ily varies Jer diffe-ent host
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