o
L
Z
=

3

<L
@




3358

ol

Lo glall

3

e
(1]
Z
-
7

<
©

Lasld| &
Ao Sl




g7l i
i =)
& ASUMNET

daalall Sl glealt A8,

il (el ey b
ald g, Call g (g SV (3 g3l

¢ piid )

il § Lgls o8 a3 Al Balall ) askiad) Al s
Sl il Ag) () ga Cude) 28 DAY a.mu.h:

Sl e Tamy a2 ol Jaias
% 40-20 Gedppd gk a5 20 — 15 Gab ) adnn A

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %







i) el | dudeal | et
@ ASUNET




ECOLOGICAL STUDIES ON SOME
INSECT PESTS ATTACKING

COTTON PLANTS
-

by |
Dalia Mohamed Bahgat Mahmoud Shawer

B.Sc. Agriculture Entomology
Tanta University, 1997

Thesis
Submitted in Partial Fulfillment
of the Requirements for the Degree

of Master Science

In

ECONOMIC ENTOMOLOGY

Department of Economic Entomology
Faculty of Agriculture
Kafr El-Sheikh

Tanta University

2000



APPROVAL SHEET

Name of Student : Dalia Mohamed Bahgat Mahmoud Shawer
Tittle of Thesis : Ecological studies on some insect pests attacking
cotton plants.

Degree : M.Sc. in Economic Entomology

Stpervisory Commitiee:

1- Prof. Dr. Shawky Mohamed Ibrahim Metwally
Prof. of Economic Entomology and Dean of Fac. of Agric., Kafr El-
Sheikh, Tanta Univ. '

2- Prof. Dr. Ahmed Saad El-Deen El-Khodary
Prof. of Economic Entomology and Head of Economic Entomology
Department, Fac. of Agric., Kafy El-Sheikh, Tanta Univ.

3-Dr. Ibrahim Ibrahim Mesbah ,
Assistant Professor of Economic Entomology, Fac. of Agric., Kafr El-
Sheikh, Tanta Univ,

_/4 rauec[g v
1- If:l:of. Dr. yﬁﬁéftl,\_@ .................................................................

2- Prof. Dr. @}vﬁ/ﬂ &

............ ﬂ'.T.‘::-_

s

3- Prof, Dr. %t//fhzw %ﬁ% ..................................



MQVQW@QWQ???QWQQ??QQQWQW
R ¢ 8
., m M 5%
» 0 o
- S s 3
» m/ %/ %/ »
> T I
>~ 95000999 50809 @@ S o



ACKNOWLEDGMENT
Firstly; ultimated thanks to God.

L[‘he present study has been suggested and supervised by
Dr. Shawky Mohamed Ibrahim Metwally, Professor of IPM,
Department of Economic Entomology and Dean of the Faculty of
Agriculture, Kafr El-Sheikh, Tanta University to whom the
author wishes to express her deep gratitude and sincere thanks
for his valuable supervision and  help, continuous

encouragement and "advice and constructive criticism.

Sincere thanks are also due to Dr. Ahmed Saad El-Deen
El-Khodary Professor of Economic Entomology and Head of
Department of Economic Entomology in the same Faculty, for his
valuable supervision, encouragement and help throughout the

whole course of that study.

'Deep apprepiation is extended to Dr. Ibrahim Ibrahim
Mesbah, Assistaht Professor of Economic Entomology, in the
same Faculty for the time and effort he helpfully offered
throughout the whole course of that study.

Deep appreciation to Prof. Dr. Ramzy Sherif, Head of
Research, Agric. Res. Cent., Sakha, Eg}pt for his great help in
analyzing data. )

Thanks are also due to all staff members of Economic
Entomology Department, Fac. of Agric., Kafr El-Sheikh, Tanta
University for their help and offering facilities during that study.



CONTENTS

- Page

INTRODUCTION .ciciiinissaninsisissnsssisssisssesssiesssssemssessasssssses |

REVIEW OF LITERATURE ........... Cresteesiestste s ter st s e rsreas e s s s s annaes 3
1. . The relative susceptibility of some cotton varieties to

infestation with cotton bollworms................... SRTUPR 3

2. The predaceous arthropods in cotton fields....................... 5

2.1.  Survey and seasonal abundance of the most
common predaceous arthropods associated with the

common pests attacking cotton fields in Egypt............. 5
2.2.  Effect of insecticides on some predators in cotton
F1ELAS oottt 7
3.- The relationship between the catch of pheromone traps
and boll infestation with the cotton bollworms ..........ccccoceeneen. 9
4, Utilization of the parasitoid, Trichogramma evanescens
Westowood to control the bollworm in cotton fields .............. 11
MATERIALS AND METHODS .....covieniniinienninienieniiesisisnseses 17
1. The relative susceptibility of certain varieties of cotton to
infestation with bollworms........ccoeeveerecrcnen: v 17
1.1.  Experimental design.........cccoeviruinninininiiniiininccinnnne. 17
1.2.  Infestation rate and population densities of
DOHWOIIINS ettt 17
2. Population densities of the most common predaceous
arthropods in untreated and treated cotton fields...........c........ 18
3. Effect of pheromones ......oceiivciinciiiniiinciiiniccce, 20
3.1.  The relationship between pheromone traps catch
arid boll infestation with cotton bollworms ................. 20
3.2. Estimating the percent of infested bolls and
number of bollworm larvae......c.ccoccvvvviinicniinennicnnen. 20
4. The parasitoid, 7. evanescens........cccceviviininninicivicnncnnnne 21
4.1. The effectiveness of the -parasitoid 7. evanescens in
reducing damage to cotton infested -by bollworm
INSECE PESTS..oivriiieeiriiceiete et ee e eeer et eennens 21
4.2. Evaluation of the release......coveviiiinnea 22
RESULTS AND DISCUSSIONS ...ccicitiienmssnrsnsssssinssssscsssssssssssessessesssses 23

1. The relative susceptibility of seven Egyptian cotton
varieties to infestation with bollworms, Pectinophora
gossypiella (Saund.) and FEarias insulana (Boisd.) under
field conditionS.....coeecveiieriinninncniiecetere e 23
1.1.  Percentage of infestation of cotton varieties with P.

gossypiella and E. insulana during 1998 season......... 23



1.2.  Percentage of infestation in seven cotton varieties
with P. gossypiella and E. insulana during 1999
SEASOM Leeueiviieiieeeerreerreeteire e csarrerenesanenesene e tnesenaesasesaes 28

1.3.  Average percentage of total infestation in seven
cotton varieties with P. gossypiella and E. insulana

as one count during 1998 and 1999 seasons................ 33
2. Population densities of the most common predaceous
arthropods in untreated and treated cotton fields..................... 38
2.1.  Seasonal abundance of the most predators................. 38
2.1.1. Coccinella undecimpunctata (Reiche) ........ 43
2.1.2. Seymnus Spp. ..ooooovviiiiii veen 45
2.1.3. Paederus alfierii Koch....................... e 47
2.1.4. Chrysoperla carnea Steph. .................c....... 49
2.1.5. OFIUS SPP. eviriie et 51
- 2.1.6. TrUe SPIAEYS «....cvveeeerieevinevereiiesnnesnrseneeinens 53
2.2. Effect of some weather factors on seasonal
abundance of predators in cotton field...............c....... 56
3. Effect of pheromone......ccoo v roiiieciiiieeeeeeee e 59

3.1. Relationship between number of the male pink
bollworm moths caught in pheromone trap and boll
infestation rate and number of larvae in green
DOLLS. e 59

3.2.  Relationship between number of the male spiny
bollworm moths caught in pheromone trap and the
boll infestation rate and number of larvae in green

bolls .coveernene, SO O OO OSSO OO PIUPTURPUURUPUOIPPRON 66
3.3, Statistical analysiS...cccccvcrreeerrieriinnienee e 73

4. Utilization of the parasitoid, T. evanescens for the control
- of bollworms in cotton field.........ccocevvieviinniniiiciincceee 75
SUMMARY .tiiniinniniseisssmssisiicnssmsnsnmssisiissnessisesssssossssssssassnissssssasssssses 78
REFERENCES ...couivriniicirrsaissersssssesssnsassossesssssssonssassasasssssssssssasssssssasses 83

ARABIC SUMMARY



Table (1):
Table (2):
Table (3):
Table (4):
Table (5):
Table (6):
Table (7):
Table (8):

Table (9):

LIST OF TABLES

Summary of studies on the predaceous arthropods attacking the
most common insect pests which present in cotton fields in

B o U USSR RUUUSPUPPURITN

Conventional insecticide applications for the control of P.
gossypiella and E. insulana during 1998 and 1999 cotton

B B ) 1 N

Percentage of boll infestation. for the tested Egyptian cotton
varieties by the pink bollworm, Pectinophora gossypiella, at

Kafr El-Sheikh region during 1998 s€ason. .......c.cccocoveviveciiiniceninnnnn,

Percentage of boll infestation for the tested Egyptian cotton
varieties by the spiny bollworm, Earias insulana, at Kafr El-

Sheikh region during 1998 S€aSON. ......ccccerirveviincreecerrecre e

Percentage of boll infestation for the tested Egyptian cotton
varieties by P. gossypiella and E. msulana at Kafr El-Sheikh

region during 1998 season. .........ccocvciinieniini e

Number of both P. gossypiella and E. insulana larvae per 40
bolls for seven Egyptian cotton varieties, at Kafr El-Sheikh

region, during 1998 SEaSOM. .....cccevvveririereiencireeec e e

Percentage of boll infestation for the tested Egyptian cotton
varieties by the pink bollworm, Pectinophora gossypiella, at

Kafr El-Sheikh region during 1999 season. .......c.ocucvveeveremnesecverennne,

Percentage of boll infestation for the tested Egyptian cotton
varieties by the spiny bollworm, Earias insulana, at Kafr El-

Sheikh region during 1999 season. ........ccooeveerrrvnieneiesieerere e

Percentage of boll infestation for the tested Egyptian cotton
varieties by P. gossypiella and E. insulana, at Kafr El-Sheikh

region during 1999 SEaSON. ......c.cconriiiiiienieciesieeienis e e

Table (10):Number of both P. gossypiella and E. insulana larvae per 40

bolls for seven Egyptian cotton varieties, at Kafr El-Sheikh

region, during 1999 SEASOM. ....ccoueeeriiiviieieer et

Table (11): Average percentage of boll infestation for the tested Egyptian

cotton varieties by P. gossypiella and E. insulana, at Kafr El-

Sheikh region during 1998 and 1999 seasons........cccecvrvevereeresesvennenns

Table (12): Average number of larvae for both P. gossypiella and E.

insulana per 40 bolls for seven Egyptian cotton varieties, at Kafr

El-Sheikh region, during 1998 and 1999 seasons. .......c.ccececervvrvvnrnnnn.

Table (13): Weekly numbers of the most common predaceous species on

untreated cotton plants at Kafr El-Sheikh region, during 1998

BRASOIL. e e et s e s s s s s et en s rae e e s nras

Table (14): Weekly numbers of the most common predaceous species on

untreated cotton plants at Kafr El-Sheikh region, during 1999

SCASOIL. ceeiriiniinnri st et et e r e e b r b e e bbb rn ey enreanen

....... 6

..... 19

..... 25
..... 26

..... 27

.30
..... 31

..... 32

.36
..... 38

....39



Table (15): Weekly numbers of the most common predaceous species on
cotton plants received four conventional insecticidal sprayings at

Kafr El-Sheikh region, during 1998 $€ason. ...............cccoueeverevvrnnnes,

Table (16): Weekly numbers of the most common predaceous species on
cotton plants received five conventional insecticidal spraying at

Kafr El-Sheikh region, during 1999 season. ........c.cccooecvvvervrvevriennnnn,

Table (17):Total counts of the six recorded predators from cotton fields in
two years study 1998 and 1999 in untreated and treated areas,

reduction 1s presented as Percentage. .......covoveericreceeerieieve e reene e

Table (18):Simple correlation coefficients between weather factors
(temperature and relative humidity) and population densities of
predaceous arthropods in cotton fields, at Kafr EI-Sheikh region,

during 1998 and 1999 $€aS0nS. .....ccc.vvvreerermrercisienies e e e,

Table (19):Relationship between the number of male pink bollworm moths
caught in sex attractant trap and both of the percent of infested
bolls and the number of pink bollworm larvae in green bolls at

Kafr El-Sheikh region, during 1998 season. .........ccccccevvvvevevriecrennnne.

Table (20):Relationship between the number of male pink bollworm moths
caught in pheromone trap and both of the percent of infested
bolls and the number of pink bollworm larvae in green bolls at

Kafr El-Sheikh region, during 1999 season........c.ocoeevevrrvveevievnnneenn,

Table (21):Relationship between the number of male spiny bollworm moths
caught in pheromone trap and both of the percent of infested
bolls and the number of spiny bollworm larvae in green bolls at

Kafr El-Sheikh region, during 1998 season...........cceeveceveircvivicnenne.

Table (22):Relationship between the number of male spiny bollworm moths
caught in pheromone trap and both of the percent of infested
bolls and number of spiny bollworm larvae in green bolls at Kafr

El-Sheikh region, during 1999 season. ......ccceccevveecrineciecersvsecceeenee

Table (23):Simple correlation coefficients between the male moth numbers
caught in pheromone traps and the percent of infested bolls and
number of bollworm larvae per 75 bolis & the relationship
between the percent of infested bolls and numbers of bollworm

larvae, in cotton fields.......ccoovvevieiriiceieee e

Table (24):Percent of reduction in numbers of the pink and spiny bollworm
larvae in green bolls in the cotton plot treated with one-wave
release technique of the parasitoid, 7. evawescens, at Kafr El-

Sheikh region, in 1999 SEASOMN. .......ccoeeeeeiineiorir e esres e eses e eseeeenns

Table (25):Rates of infestation in green bolls in cotton plot treated with
one-wave release technique of the parasitoid, T. evanescens and

in an untreated plot, at Kafr El-Sheikh region, in 1999 season. ..........

...40

..... 4]

..... 58

....68

. 76

. 76



Fig. 1:

Fig. 2:

Fig. 3:

Fig. 7:

Fig. 8:

Fig. 9:

Fig. 10:

Fig. 11:

Fig. 12:

Fig. 13

Fig. 14:

Fig. 15:

LIST OF FIGURES
Average percentage of boll infestation and average number of larvae for
both P. gossypiella and E. insulana per 40 bolls inseven Egyptian
cotton varieties, at Kafr El-Sheikh reglon during 1998 and 1999
SBASOIS. «oueeatteeieutteraeeesee e eastsaseras et s ekt et s e at e aeean s s ne et aaese et e s neear e s neeaseeenereenres 37
Population fluctuation of Coccinella undecimpunctata on untreated
cotton plants, and the recorded Temp. & R.H. atthe same period of
study at Kafr EI-Sheikh region, during 1998 and 1999 seasons.................... 44
Population fluctuation of Scymnus spp on untreated cotton plants, and
the recorded Temp. & R.H. at the same period of study at Kafr El-
Sheikh region, during 1998 and 1999 Seasons .....c.cccecvvevecrvienvnsierenseninens 46
Population fluctuation of P. alfierii on untreated cotton plants, and the
recorded Temp. & R.H. at the same period of study at Kafr El-Sheikh
region, during 1998 and 1999 $€as0ns.........cccccimvi it 48
Population fluctuation of Chrysoperla carnea on untreated cotton
plants, and the recorded Temp. & R.H. at the same period of study at
Kafr El-Sheikh region, during 1998 and 1999 seasons........c.ccccevvvvevviennnenne 50
Population fluctuation of Orius spp. on untreated cotton plants, and the
recorded Temp. & R.H. at the same period of study at Kafr EI-Sheikh
region, during 1998 and 1999 SEaSONS........cccerevverrereeiienieiniceneee oo 52
Population fluctuation of spider mites on untreated cotton plants, and
the recorded Temp. & R.H. at the same period of study at Kafr El-
Sheikh region, during 1998 and 1999 $€as0N$ ......cceeceeeeievreceeiiennieie e, 54
A comparison between the total recorded numbers of the predators
during 1998 and 1999 seasons in treated and untreated areas of cotton
Plantations. ..c.ucieeieteerecincee i erereee et eres et e e st st e e e e e sr e e e sae s neraeaneaas 55
Relationship between number of male pink bollworm moths caught in
sex pheromone trap and the percent of infested green bolls, at Kafr El-
Sheikh region, during 1998 S€aSON.........ovirinivinievicnnnren e 62
Relationship between number of male pink bollworm moths caught in
pheromone trap and number of pink bollworm larvae in green bolls, at
Kafr El-Sheikh region, during 1998 season........cccecveevevecenceccinsenccieeeennne 63
Relationship between number of male pink bollworm moths caught in
pheromone trap and the percent of infested green bolls, at Kafr El-
Sheikh region, during 1999 S€aS0MN......ccccviveerverrinrenerenieresreseseessse s 64
Relationship between number of male pink bollworm moths caught in
pheromone trap and number of pink bollworm larvae in green bolls, at
Kafr El-Sheikh region, during 1999 season..........cocoevvieivenvirmnimninviensirinnnns 65.
Relationship between number of male spiny bollworm moths caught in
pheromone trap and the percent of infested green bolls, at Kafr El-
Sheikh region, during 1998 SEaS0M.......ccveerevveerreeereire e ereresereerevsene oo 69
Relationship between number of male spiny bollworm moths caught in
pheromone trap and number of spiny bollworm larvae in green bolls, at
Kafr El-Sheikh region, during 1998 S€asom.......ccccveevevverinresrineenesvevcsiessnenes 70
Relationship between number of male spiny bollworm moths caught in
pheromone trap and the percent of infested green bolls, at Kafr El-
Sheikh region, during 1999 SEASON......cccccruererecrneri et e 71



Fig. 16:

Fig. 17:

Relationship between number of male spiny bollworm moths caught in
pheromone trap and number of spiny bollworm larvae in green bolls, at
Kafr El-Sheikh region, during 1999 season..........coovvvviineiininininnene. .
Percentage of infested green bolls in untreated and treated plots with the
parasitoid, T. evanescence for one-wave release technique during the
period extending from the last ten days of August to mid-September, at
Kafr El-Sheikh region in 1999 s€aS0N.........ccococierieeiiiniieiisieriescsie e



