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ABSTRACT

ABSTRACT

The present work was carried out to study some biological
aspect of B. brevicornis under laboratory condition as a biological

control agent and determine the best lepidopteran host for its rearing.

During our survey in three governorates (Giza, Qaliubeia and
Assiut) during (March 2011- March 2013), the data indicate that
Bracon spp. was found associated with Tuta absoluta in fields of
tomatoes. Our finding refer to the parasitoid was recorded with high
population in August, September and October than that recorded in

March and April.

Morphological characters of the parasitoids were showed that,
the colour of adult parasitoids was variable among both species, body
nearly orange brown to largely dark brown. The mean number of
antennal segments were (15.2+0.42453 and 13+0.00 segments) for
female B. hebetor and B. brevicornis respectively, and the mean
number of antennal segments of male B. hebetor and B. brevicornis
were (18.57£0.18 and 20.87+0.19 segments) respectively. While low
levels of similarity (78.21% in the partial 16S rRNA genes and 86%
in RAPD-PCR) appeared between the insects B. hebetor Egypt and B.
brevicornis Egypt. Moreover, a phylogenetic tree constructed from
16S rDNA sequences showed that B. hebetor Egypt clustered with
the B. hebetor with a degree of similarity 92%, but B. brevicornis

Egypt clustered in a separated group.

When the parasitoid was reared in the laboratory on different
hosts  (Ephestia  kuehniella, Galleria mellonella, Corcyra

cephalonica, Spodoptera littoralis, Sesamia cretica and

I



ABSTRACT

Pectinophora gossypiella) the result revealed that, the type of host
had great impact on the durations of the immature stages and
longevity of the parasitoid, in addition the laboratory host, G.
mellonella, was more suitable host for B. Brevicornis than other
tested hosts, Where G. mellonella was considered the most preferable

site for oviposition (268.88+£19.65 eggs).

When the parasitoid was reared on natural host (G.
mellonella) we found that the total number of eggs per day increased
as parasitoid density increased with a constant number hosts. On the
other hand the deposited eggs per day decreased as host density

increases with a constant parasitoid density.

The function response of B. brevicornis to different densities
of G. mellonella was exhibit type II. Rate of attack (a) and handling
time (Ty) were 1.03 and 0.6672 hours, respectively. The expected

maximum number attacked host T/ Ty, is 35.97 hosts per day.

The effect of entomopathogenic fungi, Metarhizium
anisopliae and Beauveria bassiana on adult parasitoid was low or

negligible when compared with control.

The parasitoid failed to complete their life on the diets.

Female could not deposit eggs in absence of the larval host.

II



TABLE OF CONTENTS

TABLE OF CONTENTS

Title Page

I INEroduction ..o et 1
IT  ReVIieW Of lIEErature .....cueeceeiieiiininiiiisiinnenstecsticsnnssnesssesssicssessssssssessssssssssssssnns 5
L= SUIVEY uerersrercsssnncsssrecssanecssanesssnesssssssssssossasssssssessssssssssssssssssssnsssssssssssnsssssnses 5

2- GENEHIC STUAIES. . .eeeutieitieiie ettt ettt et ettt e be e 12

3- Biological StUAIES .......eeovieeiieiieeiecieee e 16

4- FUNCtioNal TESPOMSE ......eeviieuiieiieeiieiieeiteete et ste et ae et e eaeeteesaeeenseeees 35

R 2110 01151 13 [ (SRS 39

0- MASS TEATIINE ...eveeneieiiieiieeiieeieeeite et et e eteesteeenbeeseesaseeseesaseenseesnseesaennsaans 43

III  Material and Methods .........ccoueeneiiiueisinisneiseinsnecseicsnicsseesssecsssnssssssssnsssessssnessesns 47
Lo SUIVEY auueiirrreicssrnicssanisssanssssansssssssssssssssasssssasssssasssssassssssssssssssssssssssasssssassssnas 47

2- Morphological and Molecular genetics identification of two Bracon

] 1) 4 N 49
A. Morphological identifiCation ...cieceeeessssesssesssssssssssssssssssssssssssssssssassssssssns 50
B. Molecular genetics identification...........cceeecueeeriieenieeeiieeeiee e 50

3- Biological studies 0n B. DreviCOrRIS....ueieereeeosreresssersssessssresssssssssasssssanes 54
I.  Rearing of B. brevicornis on different host larvae..................... 54

A- Experimental CONAitioNS .cceceseesssecsseesssrcssnssssssssnsssssssssssssssssossans 54
Stock culture of B. Drevicornis ...........coceevceeiiiniiniiiiiiniciienene 54
Stock culture of INSECt NOSES wevueessecsersrensaecsassncssecsuessessancaessnssancssenns 54
A- Ephestia KUERNTElla .................cccveeeeueeeeiiieeiieeeieeeieeeee e 54

III



TABLE OF CONTENTS

Title Page

B- Galleria mellonella..................ccccocoveeviniiininiiniinieiiniesenn, 55

C- Corcyra cephalonica ..............ccouueeceeeeceeeecieeecieeeeiee e 55

D- Spodoptera littoralis...............oocceeeeeeeceieciaeieeiesieeieeeee e 55

E- Sesamia CretiCa.............ooouevvueeviiniiiniiiiiiicceeeceeeeeeee 55

F- Pectinophora gossypiella................cceeeeeeeecveeecieeniiieeecieeeeaeenns 56

B EXPEITMENL....c.uviiiiiiiiieiieiie ettt ettt ettt st et eeneeesee e 56
II.  Effect of (Parasitoid and Host) densities on deposited eggs of B.

DFEVICOTTIS ....euiiiiii i ittt 57

1- Parasitoid densities........coceevuerierierienienieeieeieieee et 57

2- HOSt deNSItICS . .o .eeeeetetene ettt 57

4- Functional response of B. brevicornis to different densities of G.
T L1 T | 58

5- Entomopathogenic Fungi .................ccocooiiiiiiiiiiniecee e 62

6- Rearing of B. brevicornis on artificial diets..............ccccevuvvvsveeseeee. 65

IV RESUIES ..ottt sttt 68
Lo SUFVEY ceeiiuiiiniinninsninsnisssnesssssssisssssssssssssssssssssssssssosssssssssssssssssssssssssssssssssass 68
[ -GiZa ZOVETNOTALC.ceuuiesrrrsssresssesssnsssssssssessssssssssssssssssssssssssssssssasssssssssssssssssssese 68
II- Qaliubeia GOVEIMOTALE ......ccecuveeeiiieeiieeeiieeeiee e et e e e e eereeeareeeaeeeenneees 74
ITT-ASSTUL GOVETNOTALE ....eevvieniieiiieiie et eite ettt ettt ee et e s ite et e sebeeneesaneens 80

2- Morphological &Molecular genetics identification of two Bracon
SP P ceveeesssrssssarssssanssssasssssasssssnssssasssssasssssasssssasessssssssssssssssssssssssssssssssasssssasssssaseses 85
A. Morphological identification ...eeeeeesecssecsecssecssecsessancssessesssecsacsssessecsssens 85

v



TABLE OF CONTENTS

Title Page
B. Molecular genetics identification...........ccceeeveeriierieeciienieeieeiecieeieee 88
3. Biological studies on B. DFreviCOFRIS ........coueeesreressreresserssssessssssssssssssssanes 96

I-  Rearing of B brevicornis ~ on  different  hosts

ATV, . . e 96

II- Effect of (parasitoid and host) densities on deposited eggs of B.

DFOVICOTTIS . ..., 107
1-Parasitoid deNSItIES. .cuuummneeeeeeeeeeeeeeee e ee e 107
2-HOSE AENSIEIES . .« v v vee ettt 109

4. Functional response of B. brevicornis to different densities of G.

HCLIOREIu..nnannnennnnnnnannnennennnannrenneinninsnnicsesssiesaesssssssesssssssssssssssssssssssnns 111

5. Entomopathogenic FUNGi.......cceevverinvveriniiiissnrcssnicssnnicssnescssssecsssecsannes 115

1. Metarhizium QniSOPIiQ .eeeceesssesssssssssssssssssssssassssssssssssssssssssssssssssasssssassssses 115

2. Beauvaria BASSIANG .............cccoevueiiiiiiiiiiiiiiieieeet et 115

6. Rearing of B. brevicornis on artificial diets.........cooeevveecsuersseeisecssnecnnnne 117

V' DISCUSSION . uuiiiiitiiniicsnninensssenssicssnssssssssessssssssssssssssssssssssssssssssssssssssssssssssasssss 118
VI SUMMARY cuuoooiiiiiinsnnnnnecsnnnssnenssecsssesssnssssssssessssesssssssassssasssssssssssssssssassssssssssssasssss 136
VII REFERNCES .....ciiiiitiintintinstisnisssissessssisssssssssssssssssssssssssssssessssssssssssssssss 143

ARABIC SUMMARY



LIST OF TABLES

Table

10

11

12

LIST OF TABLES

Title page

. Twenty primer sequences used in identification of two

BFACON SPECIES wererraresssaressaressarssssesssssssssssssssssssssssssssasssses 52

Ingredients of suggested artificial diets for mass rearing

OF BraCON BFEVICOTTIIS ..ooeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 66

Survey of insect on different host plants at Giza
Governorate 2011 (March - November). ............ccceeennee.n. 71

Survey of insect on different host plants at Giza
Governorate 2012 (March - December) .................... 72

Survey of insect on different host plants at Giza
Governorate 2013 (January- March)........cccceevvveeeveeennnnnn. 73

Survey of insect on different host plants at Qaliubeia
Governorate 2011 (April - November) ........cccccceevveenennen. 77

Survey of insect on different host plants at Qaliubeia

Governorate 2012 (January - December).................... 78

Survey of insect on different host plants at Qaliubeia
Governorate 2013 (January - March) ....................... 79

Survey of insect on different host plants at Assiut
Governorate 2011 (March - December)..........cccceecvveennnnn. 82

Survey of insect on different host plants at Assiut
Governorate 2012 (March - October) .................... 83

Survey of insect on different host plants at Assiut
Governorate 2013 (January - March)....................... 84

The mean of antennal segments in B. hebetor and B.

DFOVICOTTIES .o eeeeeeeeees 85



