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Abstract

Integrated pest management (IPM) trial was carried out at Kafr
El-Sheikh region on a cotton field during three seasons (2003, 2004
and 2005) compared with traditional insecticides treated field, In
IPM field, any control decision was taken on basis of the weekly
surveying of the cotton pests and associated predators as well as
the pheromone bait trap moths of both Pectinophora gossypiella
(Sound) and Spodoptera littoralis (Boisd) every three nights. In IPM
field, four releases of egg parasitoid, 7richogramma evanescens
(Westwood.) alternative with two sprays of chemical insecticides
were applied in 2003. In season 2004, five 7richogramma releases,
two insecticide applications and one treatment with Agerin (Baciflus
thuringiensis (8. ¢ toxin) were carried out. Five releases and three
insecticide treatments were applied in 2005 season. In traditional
field six, insecticide applications were applied every season.

Eleven insect predator species were surveyed in both two fields,
but there were increases in total predator numbers in IPM field
ranged between 77.3-90.4% higher than in insecticide treated field.
Scymmnus interruptus was the most dominating predator species in
both fields followed with Metasyrphus corcllae and Coccinella
undecimpunctata in IPM field and C wndecimpuncitata and Orius
albidipennis in traditional field, The overall means of the predators
were 5.2, 5.8 and 20.7 individuls/20 cotton plants in IPM field
during 2003, 2004 and 2005, respectively. Meanwhile these rates
were 2.9, 1.7 and 2.2 indiv./20 plants in the traditional field during
the same seasons, respectively.

The active infestation period of the 5 /Jitoralis larvae was
recorded during June-July, especially in the first two seasons. The
overall mean numbers of 5. Mtforalis larvae was 15.1, 7.1 and 0.6
larvae/20 cotton plants in IPM field during 2003, 2004 and 2005,
respectively, compared to, 8.3, 10.3 and 1.7 larvae/20 plants in the
traditional field.

As for bollworms, Pectenophora gossypiella and Farius insulana
(Biosd.), generally the highest infestation period was recorded
during August-September through the three seasons. The overall
means of infestation for were 1.7, 0.8 and 3.7%, £ /nsulana and
6.0, 0.0 & 7.2% for P. gossypielain IPM field during 2003, 204 and
2005 seasons, respectively. In traditional field, these rates were
09,12, 4,47, 1.2 and 6.6% for £ insuiana and P. gossypieda in
the three seasons, respectively, The overall mean of both
boliworms infestations through the three study seasons was 6.5%
in IPM field and 5.8% in traditional field.



2028 INTEGRATED PEST MANAGEMENT ON MAJOR COTTON
INSECT PESTS AT KAFR EL-SHEIKH REGION

There were 33.6% reduction of the total number of piercing -
and sucking pests in IPM field compared with insecticides treated
field. The yield in IPM field was 54.1%, 25.7% and 34.3% higher
than insecticides treated field during 2003, 2004 and 2005 seasans,
respectively with overall mean of 38% during the three study
Seasons.

On the other hand, there was 227.2, 227.2 and 143.9 %
reduction in control costs of IPM field than the traditional field
during 2003, 2004 and 2005 seasons respectively.

Key waords: Integrated Pest Management (IPM), Spodoptera
littoralis, (P. gossypiella, E. insulana), Trichogamma, Piercing
Sucking Pests.

INTRODUCTION

Cotton (Gossypium barbadense L.) is the main cash money crop in Egypt.
Cotton plants undergo infestation by different insect pests during the growing season,
subsequently, a serious damage is caused to the yield quality and quantity in case of
the unsuccessful controlling procedures. The intensive use of insecticides to control the
cotton pests especially the leafworm and bollworms have eliminated the role of
natural enemies on such pests in addition to the harm effects on human, animals,
environment ect, {El-Arnaouty, 1995, El-Heneidy et a4, 1996 and Meshah et a/, 2003).

During the last 20 years, IPM (integrated pest management) concept gained
much support among entomologists. It is highly flexible and requires selection among
a variety of techniques of the combination of control options that are best suited to a
particular circumstance. It requires a multi disciplinary approach (Dent, 1991).
Nevertheless, implementation of this concept has not yet given a lot satisfactory
results for numerous reasons among which are:

1. Lack of a comprehensive apbroach to pest farming problems and
2. Lack of coordination between research projects. Such reasons lead to
difficulties in decision-making in IPM programs (El-Arnaouty, 1995).

Through available literature or from the observatory works, every investigator
or a group of authors tried to control the cotton pests through program against one or
more of pests in the course of their specialization or to serve specific program without
a comprehensive approach to pest farming problems and the different cotton growth
stages as well as the natural enemies associated with the pests in every growth stage.
For the above-menticned reasons, this work aimed to.produce‘a small paradigm of
IPM cotton plants in order to minimize the use of insecticides and stress on the role of
biological agents especially the parasitoid, Trichogramma evanescens against the
bollworms which are considered as most destructive pests of cotton in Egypt, in

addition to the natural predators found in the field.
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MATERIALS AND METHODS

Field experiment was carried out at Desuq district, Kafr El-Sheikh Governorate
(North Egypt) during the successive seasons, 2003, 2004 and 2005. The experimental
field was divided into area "A" of half feddan (IPM Field), area "B" (comparator field)
of half feddan too, treated with recommended insecticides against cotton insect pests
during the three experimental season. The traditional and IPM fields were far from
each other by about 300 m. Cotton variety Giza 88 (recommended by Ministry of
Agricultural) was cultivated in the 1st week of April in the first season and Giza 86
(also recommended by Ministry of Agriculture} was cuitivated on March 21st in 2004
and 2005 seasons, Direct counts of jnsect pests and their associated predators were
taken weekly by the end of May until late September of both fields. The sample was
20 plants {10 hills) weekly except for Bemisia tabaci and bollworms. In case of 5.
tabaci immature stages (eggs, larvae and pupae} were calculated in 40 in2 of the
cotton leaves (20 leaves x 2 in2). As for bollworms (Pectinophora gossypiefla and
Earius insufana), infestation was determined at weekly intervals starting from July 1
until the last week of September. A sample of 20 green bolls/fed. in the first season
and 50 bolis/fed. in the second and third seasons were picked at random for each
field. In the laboratory, the bolls were examined and considered infested when

containing a larva or more of any of the two bollworms species.

Pheromone traps

For monitoring Pectinophora and Spodoptera male moths, baited water
pheromone traps were used {(one of each) in IPM field. The number of moths were

recorded every three days, while the pheromone was replaced every 10 days.

The parasitoid, Trichogramma evanescens was released and the insecticides

applied followed the arrangement showed in Table (1},

At the end of every season, in A & B fields the yield was estimated separately.
Daily minimum and maximum temperature and R.H% were obtained from Sakha
Meteorological Station. Data of experiments were subjected to appropriate statistical

analysis.

The traditional field received the regular chemical control program adopted by

Ministry of Agriculture at Kafr El-Sheikh Governorate.
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Table 1. Parasitoid reteases, dates and rates in IPM field and insecticide applications in
both IPM and traditional fields during the three seascns, 2003, 2004 and

2005,

[ IPM field (A)

Traditional field (B)

1. Season 2003

1-Four releases of Trichograrmma evanescens
were done on June 24™, June 30%, July 14
and August 26" with rates of, 30, &0,
60and100 thous./fed., respectively,

2- Two insecticide treatments were applied on
July 26th and August 11th with hexaflumuron
{consult 10% EC) + esfenvalerate (sumi-gold KZ
20% EC) and chlorpyrifos (Bestban489EC) +
chlorfluazuran (Atabron 5% EC), respectively

1. Seasons 2003

Six insecticide applications were carried out on
June 1%, June 16™, 1%, and 18" of July, 2™ and
20% of August with malathion (Malathion 57%
EC) + dicofol (Kalthane 18.5% EQ),
chlorfluazuron (Atabron 5% EC), chiorpyrifos
(Bestban 48% EC) + hexaflumuron (Consult
10% EC), esfenvalerate (Sumi-goid KZ 20% EC)
+ chlorfluazuron (Atabron 5% EC), chlorpyrifos
(Bestban 48% EC) + hexaflumuron (Consult
10% EC) and carbaryl (Sevin 85% WP),
respectively.

1I. Season 2004

1- Five releases of Trichogramma were carried
out on 10%,20% and 30" of June, August 5%
and September B™ with rates of 60
thous./fed. for the first three releases and
100 thous/fed. for the last two releases..

2.- B. L (Toxin), Bacilus thuringensis Agerin 6.5
W.P on July 67

3- Two insecticide applications were done,
chloropyrifos (Bestban 48% EC) +
chlorfluazuron and esfenvalerate +
chiorfluazuron on 15/7 and 18/8,
respectively.

II. Season 2004

Six chemical treatments were applied on
May 10% June 1%, July 9™ and 19,
August 1* and 15 with Malathion,
Malathion + chlorofiuazuron +
Chlorfuazuron, chlorpyrifos, chlorfluazuron
+ dicofol, esfenvalerate + chlorfluazuron
and chlorpyrifos, respectively.

1II. Season 2005.

1- Five releases of the parasitoid on June 10 and
171 and July 4™, 117 and 21% with rates of 60
thous./fed. for the first three releases and 100
thous./fed. for the last two ones.

2- Three chemical treatments on August 1%, 15%
and 239 with chlorpyrifos + chiorfluazuron,
chlorpyrifos and chlorpyrifos, respectively.

1II. Season 2005.

Six insecticide treatments were applied on May
1% apd 8%, June 10%, July 15" and 31% and
August 22™ with Malathion (Malathion 57% EC),
dicofol, chlorpyrifos (Dursban) + chlorfluazuron,
chlorpyrifos + chlorfluazuron, chiorpyrifes and
chlorpyrifos, respectively.

It is noteworthy that the farmer was used the
duplex doses in every freatment during 2004 and
2005
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RESULTS AND DISCUSSION

In the traditional field (B), weekly survey of the insect pests and associated
predators was carried out as well as the bollworms infestation percentages, except
that, the farmer was free of all agricultural practices and any control decision making
as the general region.

In the integrated pest management (IPM) experimental field, any control
decision was carried out on basis of the weekly surveying of the cotton pests and
associated predators as well as the catch of the pheromone traps of both P.
gossypiella and S. littoralis moths.

1. 2003 season
Three control stages were occurred in this seasons:
1. Early biological control stage (sowing date-July 26).

Through the field observations and the survey of the cotton pests and
associated predators which began from the last week of May, many pests were
recorded (May 29%-July 3'%), Agrotis jpsilon, Grytlotalpa gryflotalpa (with few numbers),
Thrips tabaci (only in the first two inspections), Jassid, red spider, while S, fifforalis
larvae commenced with 20 larvae/20 cotton plants {1-3 instars) and increased
gradually to reach 75 larvae/20 plants by the first week of July. During the same
period, the 8. /ittoralis moths recorded the highest peak (67 maths/3 nights) on June
19 (Fig. 1). In spite of presence of the previous pests with that rates, no chemical
treatments were applied due to presence the suitable numbers of insect predators and
to postpone the use of chemical insecticide applications as much as possible and give

the natural enemies the chance tc play their role in IPM program,.

As for P. gossypiella, although the catch of moths in pheromone trap started
from the first week of June (6 moths/3 nights on June 4") and peaked on June 10"
{22 moths/3 nights), no chemical and/or parasitoid release were done since flower
buds (infestation receiver) formation was not formed at this at this time.

By the third week of June the cotton buds began to constitute and the high
catch of Pectinophora moths was recorded in the trap (16 moths/3 nights on June
22"% accordingly the first parasitoid release was done on June 26™ and followed by
two other releases on June 30™ and July 14 to support the first one (Table 1 and Fig.

1).



AN
'-=1m1 / \\// Vv

2032 INTEGRATED PEST MANAGEMENT ON MAJOR COTTON
INSECT PESTS AT KAFR EL-SHEIKH REGICN

N Arpraraliy moths ¥ parasitond release
JRURPRRS freoraliy larvag ¥ insecticide applicanon
Rk . Preduaors v

w | .
ETUNE 4 R \
rit]
ot
R0
41
30 1
2
11l
— el T
Mai Tl 3 17 24 July i 8 18 2z Y August 12 |34 26 Spt2> o 16 23
—_— P possypiotle moths parasitord release
B gmwsvpanctie furvone nsceneide appicaiion
o Ll oapsulepa larvace
e = e = FPredutors
it
Gy
p ]
0
- 300

2iH)

; BT . I
st
80 ; ’ /
P
70 I
ol |
S0 }

0 !\ ,"“—\ 1
30 ’ \\J l )
/

i
N oS- s
J—J’ o . i /\/ . “.'., . 5
b N N N b bt
e T N e R T T e T e e T
M

v ane 3 ) 17 23 Julv1l 5 22 20 aupuws 12 19 26 Sp 2 9 HEO 23

Fig. 1. Number of insect predators , larvae of Pectinophora gossypiella , Spodoptera
littoralis , Earius insulana and pheromone traps caches of both P. gossypielia
and S. /ittoralis moths in IPM field during 2003 season .
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2. Chemical control stage

buring July no infestation with P. gossypiefla larvae was recorded, while £
insulana larvae were recorded in only two inspections, on July 3 and July 30 (10 and
5% infestation, respectively).

' As for S. Jittoralis larvae, although decreased their numbers during July than
June, the recorded larvae were in last stages and caused infestation in cotton buds
estimated by 0.5% on July 24" At the same time, lower number of insect predators
was recoded (3 predator/20 cotton plants). So the firstrinsecticide application was
applied on July 26" and repeated on August 11" against the leafworm and bollworms
conjointly (Table 1 and Fig. 1). It is noteworthy that the 7richograrmma parasitoid
release was stopping during the chemical stage {July 26"-August 26').

3. The second biological control stage (the late one)

During August, no infestation was recorded by S. fitforalis larvae, while 5.
littoralis moths were in a law rate until the third week of August. At this time about
80% of immature bolls became safety of the infestation by both, leafworm and
bollworms. Infestation by £. gossypieliz larvae peaked to 10% (on August 21) and the
number of meths in trap reached 74 moths/3 nights on August 24th, then
Trichogramma parasitoid was released with the highest rate (100 thous./fed.) on
August 26th. The first picking of the crop started on September 16th.

I1. Season 2004

The same bases and control steps in the previous seasons were imitated, but
the parasitoid release occurred early, where three releases were carried out on June
10th, 20th and 30th (Table 1 and Fig. 2) to constitute population of the parasitoid in
IPM field and to avoid any infestation with £. gossypiefia larvae that may occurr in the
biological control stage.

In spite of no &. fittoralis larvae were recorded until the last week of June, S.
littoralis moths were recorded with the highest number on June 28th {960 moths/3
nights) (Fig. 2). Three days later (July 1*) 5. /ittoralis larvae reached the highest peak
during the season (70 larvae/20 cotton plants).
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Fig. 2. Number of insect predators, larvae of Pectinophora gossypielia, Spodoptera

littoralis- , Farfus insulana and pheromone traps caches of both A2

gossypiefla and S, littoralis moths in IPM field during 2004 season.
e Number of insect predators , Spodoptera littoralis larvae per 20 cotton plants weekiy: P. gossypiefia and 5.

littoralis moths per 3 nights.
» Number of both £. gossypielia and E.insulana larvae per 100 bolls weekly.
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At this time, no infestation with bollworms was recorded. 5. ¢ (toxin), Bacilus
thuringiensis {Agerin) was used (on July 6™) against the young leafworm larvae. In
spit of intense reduction of 5. littoralis larvae {Fig. 2), those larvae were in late stage
and caused infestation to the cotton buds, reached to 1.8% on July 15', then the first
chemical treatment was applied this time 15 (Tabfe 1). No infestation of both leafworm
or bolliworms were recorded until the first week of August, but high number of
Pectinophiora moths was recorded in its trap, so the fourth parasitoid release was
carried out on August 5™

Catch of both Pectinophora and Spodoptera moths were increased in the traps,
70 and 338 moths/3 nights, respectively by the second week of August so insecticide
application was applied again on August 18 to protect the plants from any infestation.
By the last week of August and first one of September, Pectinophora trap catches
raised and peaked on September 8", (382 moths/3 night), then the fifth parasitoid
release was carried out with high rate (100 thous/fed.) on Sept. 8™.

No infestation with A. gossypiella was recorded during this season, this may be
an evidence of the parasitoid activity while £ J/nsulana caused 0.8% and the
infestation in cotton buds with S. /litforalis larvae was 0.1%.

II1. Season 2005

Only two controlling stages occurred during season 2005 as follows:
1. Biological control stage

As the last two cotton seasons, beside the presence of the natural biological
control agents, especially the predators, five parasitoid releases of 7richograrmma were
applied during this stage starting from the second week of June until the third week of
July (Table 1 and Fig. 3). No infestation with P. gossypiefla was recorded until July
29" where suddenly 12% of green bolls were infested.

2. Chemical control stage

Release of the parasitoid in case of high rate of P. gossypielia larvae infestation
would be ineffective, subsequently the first insecticide application was used on August
1% (Tabie 1 and Fig. 3). This insecticide treatment was not capable to minimize the
infestation, so insecticide application was used again on August 15" and repeated on
August 23, but the infestation with both £. gosypielia and £. insulana remained
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Fig. 3. Number of insect predators , larvae of Pectinophora gossypiella , Spodoptera
littoralis, Farius insulana and pheromone traps caches of both 2. gossypiella
and 5. fittoralis mothsin IPM field during 2005 season.

« Number of insect predators , Spodoptera Jittoralis \arvae per 20 cotton plants weekly, 2. gossypielia and
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e Number of both £, gossypielfa and E.inswiana larvae per 100 bolls weekly.
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high, where they were 16, 12, 20, 12, 8 and 4% with £ gossypiella and E.
insulana on August 26™, September 2™ and 9™, respectively.

In spite of using the recommended insecticides according to the
recommendation of the Ministry of Agricultural, the increase of bollworms infestation
rates led to the reduction of the cotton vield in season 2005, This may be due to the
use of only one insecticide in most cases (Bestban 48% EC) besides the use of this
insecticide in many seasons before 2005 inside othe.r insecticides and the lack of G.R
group (Atabron). A situation in which the farmers obtained the insecticides from the
private sector which in many cases is unreliable source,

As for 8. /ittorafis larvae, they occurred with the least number during this season
compared with the last two seasons, where the overall mean was 0.6 larvae/20 cotton
plants and their infestation of cotton buds was 0.002%.

Statistical analysis for the data of the three considered seasons, revealed highly
significant correlation among both Scymnus interruptus and Syrphus spp. and Aphis
gossypiiin 2004 and 2005 seasons, while it was highly significant between Chrysoperia
carnea and Pectenophora gossypielia tarvae in 2003 and Aphis gossypii in 2005 and
significant only between Ch. carnea and P. gossypiella moths and Spodoptera littoralis
larvae in 2003. Data also revealed highly significant and significant between both
Syrphus spp. and S. interruptus and S, fittoralis larvae, respectively in 2005 season.
Also, there was highly significant correlation between Metasyrphus corofiae and R.H%
in 2003 and in contrast the correlation was highly negative between Cocanella
undecimpunctata and R.H.% in 2003 and 2004. Meanwhile, the correlation between
Ch. carmnea and temperature was negative in 2003.but it was highly significant in 2005.
Comparison between IPM and traditional field
1. Survey and abundance of insect predators

Eleven insect predators were recorded in the two examined fields (Table 2). The
most dominant species were Scymnus interruptus, Metasyrphus corollae, Coccinella
undecimpunctata, Orius albidipennis and Chrysoper/a carnea. These predators were
represented with 213, 105, 68, 55 and 34 indiv./1080 cotton plants, resbectively in
IPM field in the three sfudy seasons. In the traditional field, these numbers were 37, 3,
20, 15 and 20 indiv./1080 cotton plants (Tabie 2).

The present results are in accordance with those of El-Heneidy et al., 1997, Ei-
Saadany et al., 1999, Mesbah et al., 2003, and Khalifa 2004. In contrast of the
previcus results, El-Mezayyen and Abou-Attia, 1996 recorded that Chrysoperia carnea
was the most dominant predater in cotton field, while Scymnus spp. were the least

dominant one.
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Table 2.The total numbers of insect predators in IPM and traditional field at Kafr El-
Sheikh Governorate during 2003, 2004 and 20005 cotton seasons.

Insect predator 2003 2004 2005 Total
Stages

species IPM | Trad. | IPM | Trad. ; IPM | Trad. | IPM : Trad.
Coccinella undecimpunctata L. AL 33 10 22 6 13 4 68 20
Cydomia vicing Isis Cr. "A 0 0 0 0 18 0 18 0
Cy. vicina pifolica Muls A 0 0 0 0 14 0 14 0
Rihjzobius fitura F. A 0 0 0 0 2 0 2 0
Scymnus interruptus Goeze AL 33 24 41 4 145 9 219 37
5. syriacus Mars. A 0 0 3 0 2 0 5 0
Paederus alfierii Koch. A 4 0 3 2 8 0 15 2
Metasyrphus corofiae L 2 ) 6 0 97 3 105 3
Oriis albidipennis Reut. AN 7 0 8 5 40 10 55 15
Chrysoperia carnea Steph. L 8 5 12 15 14 0 34 20
[schnura senegalerisis Ramb. A 6 0 10 0 20 4 36 4

Total 93 39 105 32 373 30 571 101

A = Adult L = Larvae N = Nymphs

IPM = Integrated pest management field
Trad. = Traditional field (insecticides treated field).
2. The effect of the cotton pests and the role of associated predators
2.1. The role of predators

Data in Table (3) show that the predators appeared with high numbers in IPM
field during May, where the monthly mean was 7 indivs./20 cotton plants, coincided
with Empoasca lypica and Thrips tabaci. The highest peak of the predators occurred in
June coincided with the previous pests and S, /ittoralis egg-mass in addition of the first
appearance of the aphids. These data are in agreement with those of El-Heneidy et
al. (1979), El-Saadany et a/ (1999) and El-Hussini ef a/ {1996, 2000) who found that
the insect species and predators started to increase during June because of the
remarkable migration from clover fields to neighborhood cotton plants suitable for
feeding and egg oviposition. However, most predatory arthropods during June-July in
untreated cotton fields gave evidence to the occurrence of strong relationship between
predatory arthropods and 5. #tforalis egg-masses. The lowest monthly mean that was
recorded in July may be due to the use of the insecticide applications. The population
of the predator build up again during August and peaked in September, the monthly
mean was 6.5 predators/20 plants. In the insecticide treated field, only cne peak was
recorded in September and the monthly mean was 5 ind./20 plants.



Table 3. Monthly means of insect pests and associated predators in cotton fields at Kafr El-Sheikh region during three seasons 2003, 3004

and 2005 in IPM and traditional field.

Months Insects predators Bemisia Apfiis Empoasca lvbica Earis Pectinophora Spodopterd Thiips
tabaci* gossypif nsulana =¥ gossyplelia ** fittoralis tabaa
Stages 1PM L Trad. IPM ﬁrad. IPM Trad, IPM Trad. IPM uad. IPM Trad. 1PM l Trad. IPM T Trad.
. 2003
May 7.0 3.0 0.0 0.0 0.0 0.0 60.0 40.0 0.0 0.0 0.0 0.0 0.0 0.0 196.0 80.0
June 10.0 2.5 0.0 0.0 1.0 2.0 36.3 133 8.0 0.0 0.0 0.0 40.0 37.5 15.0 5.0
July 1.6 2.8 4.8 2.0 26.6 216.0 44.8 6.0 3.0 0.0 0.0 0.0 22.4 0.2 0.0 0.0
August 3.0 1.3 9.5 28.0 514.5 1110.0 7.0 10.3 2.5 3.0 31 4.5 0.0 0.0 0.0 0.0
September 6.5 5.0 6.8 17.8 20.0 66.0 18.0 7.5 0.0 6.0 12.5 10,58 0.0 0.0 0.0 0.0
Overall mean 5.2 29 4.9 10.7 126.4 321.4 26.4 11.7 1.7 0.9 6.0 4.7 15.1 8.3 14.2 5.6
2004
May 120 4.0 0.0 0.0 0.0 0.0 0.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 240.0 0.0
June 3.8 0.5 0.0 0.0 1.3 0.0 12.5 1.5 0.0 c.0 0.0 0.0 0.0 0.5 32.5 .0
Jl.;iy 8.4 0.0 3.4 2.4 15.2 28.0 51.0 43.2 0.0 0.0 0.0 0.0 25.0 37.0 0.0 0.0
August 5.0 5.0 2.0 17.5 39.0 218.0 11.2 23.3 2.0 3.8 0.0 3.8 0.4 0.0 0.0 0.0
September 2.8 1.5 7.3 20.0 253 80.0 5.0 8.8 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
Overall mean 58 1.7 31 9.0 209 74.0 21.2 20.1 0.8 1.2 0.0 1.2 7.1 10.3 20.48
2005
May 4.0 2.0 0.0 0.0 0.0 .0 44.0 45.0 0.0 0.0 D.p 0.0 0.0 0.0 80.0 0.0
June 7.3 30 0.0 0.0 35 8.0 64.0 38.0 0.0 0.0 0.0 0.0 0.3 0.3 14.0 0.0
July 26 1.8 2.0 1753.0 2336.0 39. 14.56 0.8 0.8 2.5 0.0 2.0 3.0 0.0 0.0
August 14.0 0.8 46.3 3.3 0.0 1.5 3.5 6.5 5.0 4.0 8.5 8.5 0.0 0.0 0.0 0.0
September 5.3 0.3 2.5 85.8 0.0 0.0 2.0 3.5 6.0 8.0 121.0 13.0 0.0 0.0 0.0 0.0
Overall mean 20.7 2.2 2.0 7.0 487.9 901.4 26.0 19.6 3.7 4.0 7.2 5.6 0.6 1.2 7.6

* B, tabaciimmature stages/40 in?

IPM = Integrated pest management field

** P, gossypielia and E. miswiana larvae/ 100 green bolls

Trad = Traditional field (insecticides treated field)
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In 2004 season the highest monthly means of the predators in IPM field were
recorded during May and July with monthly mean of 12 and 8.4 predators/20 plants,
respectively. In the traditional field only one peak of the predators was recorded
during August with monthly mean of 5 predators/20 cﬁtton plants.

During 2005 season, the highest numbers of the predators were recorded in IPM
field especially in July, where the monthly mean was 53.4 predators/20 plants
coincided with the highest population of the aphids which reached 1753 aphids/20
cotton plants as monthly mean in July too. On contrast, in insecticide treated field the
highest monthly means were recorded in June and July and represented with 3 and
2.6 predators/20 plants and the overall mean during the season was 2.2 ind./2Q cotton
plants. The reduction of the predators number in the traditional field due to the
insecticide application ranged between 77.3-90.4 during the three study seasons.

The present results are in accordance with those of El-Heneidy et a/, 1987 who
recorded that the native predators are the most effective biocontrol agents in the
Egyptian cotton fields. They added that the predators have active roles continue until
scheduled spraying of cotton that starts by early July and af this time, a decline {up to
80%) in the predators population usually occurs. Also, El-Heneidy ef a/, (1996) found
that there are potential relationship between predators and several prey in the
Egyptian cotton fields. The present results also are in agreement with those of El-
Saadany et al (1999) who found that the predator densities were three times more
numerous in the pheromone treated fields than the corresponding cotton treated with
recommended insecticides. In this regard also Mesbah ef &/, 2003 found that the
overall mean of the predators was 47% in Trichogramma treated field compared with
17.6% in insecticides treated field, Also, Khalifa in (2004) recorded reduction in
predatory population in cotton field due to insecticide applications reached 74.7 and
67.8% during the two study seasons. El-Barbary (2006) recorded five predators
associated with bollworms, 2. gossypielfz and £. insuiana, they were the true spider
Thanatus albini and four insect predators, Orius spp., C. undecimpunctata, Scymnus
sp. and Chrysoperla carnea.

2.2, The incidence of the cotton pests
2.2.1. Spodoptera littoraljs

During 2003 season, the highest monthly mean number of 5. /ttoralis in IPM
field was recorded in June {40 larvae/20 cotton plants) followed by 22.4 larvae/20
plants in July (Table 3 and Fig. 4). The infestation in flower-buds by S. fitoralis during
June and July reached 0.2% in traditional field, associated with few numbers of S.
littoralis larvae, where the monthly means in June and July were 37.5 and 0.2
tarvae/20 plants, respectively. The infestation in flower buds was more dangerous due
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to the size of the larvae causing more damage on flower buds and the infestation rate
was 0.3%. The overaill means of S. /Mitoralis larvae in IPM and traditional fields were
15.1 and 8.3 larvae/20 plants, respectively.

In the second season (2G04}, the highest infestation with 5. Jittoralis larvae was
recorded during July in the two fields (IPM and traditional fields) (Table 3 and Fig. 4).
The monthly means in July in both fields were 25 and 37 larvae/20 plants,
respectively, while the overall means were 7.1 and 10.3 larvae/20 cotton plants,
respectively.

In 2005 season, &. /fittoralis infestation recorded the lowest rate, the overall
means were 0.6 and 1.2 larvag/20 plants in IPM and insecticide treated field,
respectively.

The present results are in line with those of Metwally ef a/. (1979) who recorded
the first S. /ittoralis egg-masses on May 12" (1977) and the highest number was
attained in June which associated with the highest larval peak. While in 1978 the eggs
were appeared at the first of June and the highest number was recorded at the end of
June. The present results also are in agreement with those of Mesbah ef a/, (2003)
who found the highest percentages of 5. /itoralis on fallen flower buds and squares
during August in both cotton treated with insecticides and other treated with
Trichogramma parasitoid releases. In this regard, Khalifa {2004} recorded the highest
rate of 5. fittoralis larvae in untreated cotton through ihe tirst and second week of
July, while in insecticides treated cotton field it was in the last week of June and the
first one of July.

2,2.2. Bollworms (£, insulana and P. gossypiella)
2.2, 2. 1. E insulana.

Data in Table (3) showed that the highest monthly mean of £ /inswiana
infestation in IPM field was recorded in July (3%) during 2003 season, while it was in
August in traditional field and represented with 3% too. During 2004 season, £.
insuiana appeared in July only on both IPM field and traditional field and represented
with 2 and 3.8%, respectively.
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The highest infestation rate with £ /nswiana during the three seasons recorded
in 2005 season, and started in Jury—Septembef. In highest monthly mean of infestation
was 6 and 8% in September in IPM and traditional field, respectively.- The overall
means were 1.7, 0.9, 0.8, 1.2, 3.7 and 4% in IPM and traditional field during 2003,
2004 and 2005, respectively.
2.2,2.2. P, gossypiella:

P. gossypiefla infestation occurred in both IPM and traditional fields during
August in 2003 season and represented with 3.1 and 4.5% in IPM in both fields,
respectively. Highest rate of infestation was recorded during September (2003) in both
two fields. The monthly mean in September was 12.5 and 10.8%, respectively (Table
3). El-Heniedy et al (1996) recorded that £. gosypiella and E£. insu/ana increased
sharply at the end of the season.

During 2004 season, no infestation with 2. gossypiella was recorded in IPM field,
while it occurred during August in traditional one with a mean of 3.8%. Through the
present work, the highest rate of P. gossyipella infestation was recorded duﬂng 2005
season. The infestation appeared early in IPM field in July with monthly mean of 2.5%
and increased gradually to reach 12% in September. In traditional field, the
P. gossypiefla infestation was defayed until August and represented with 8.5%
{(monthly mean) and increased to 13% in September Table (3).

The overall means of A. gossypiefla infestations were 6.0, 0.0 and 7.2% in IPM
field during 2003, 2004 and 2005 seasons respectively, while they were 4.7, 1.2 and
6.6% in the traditional one, respectively. The present results showed that 4-5 releases
of, Trfthogramma alternative with two insecticide applications led to 6.5% infestation
of the bollworms in IPM field as overall mean through the three study seasons (2003,
2004 and 2005) compared with 5.85% in traditional one (six insecticide applications).

The present results are in accerdance with those of Meshah et al, (2003) who
recorded 10.9 and 13.7% as overall mean of P. gossypiella and £. insulana infestations
on cotton bolls, respectively during two seasons (1999 & 2000) when depended only
on Trichogramma releases (four refeases) in cotton field, comparison with 14.5 and
6.9% in insecticides treated field (four treatments) during the same seasons. They also
found that (during 2001) when used the 7richogramma releases alternative with IGR
(three times), the infestation with A. gossypiella and E. insulana was 11.4 and 4.2%,
respectively compared with 8.5 and 11.6% in case of Thichogramma releases only and
14.5 and 10.2% in only insecticides treated field. In this regard also, Critely et &/,
(1983) recorded that the use of two or three applications of formulated pheromone
followed by two or three applications of conventional pesticides gave better control for

the cotton pests complex than using of four of five applications of insecticides only.
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The present results revealed also reduction of infestation rates with bollworms
in IPM field especially in the early seasons. This may be due to the early performances
of control steps especially the biclogical control stage depending on the natural
biological control agents as well as Trichogramma parasitoid releases. These data are
in agreement with those of Kostandy {1992) who stated that the only feeding sites for
pink bollworm larvae in early season are the flower buds and flower, and the early
control of the this infestation in the flower is supposed to decrease propagation of the
pest in the following green bolls. The same author (1997} recorded that the rate of
infestation was increased two times during July when the application time was delayed
until more than six green bolls had been formed. In this regard, Attique (1998)
referred the little infestation with 2. gossypiefia at the early season {(July & August) to
the adverse effect of high temperature on the pest egg population on commonly
cultivated cotton. Also, Attique et a/. (2004) recarded that the use of broad spectrum
insecticides to control P. gossypiefla at this stage is not justified because they reduce
the natural enemies.
2.2.2.3. The piercing and sucking pests

Generally, piercing and sucking pests were highly presented in insecticides
treated field than in IPM field with 33.6% during the three study seasons (2003, 2004
and 2005) especially the cotton aphids, Aphis gossypri. Highest monthly mean number
of aphids recorded in IPM field during August in 2003 and 2004 and represented with
514 and 39 individuals/20 cotton plants, respectively. In 2005 seascon, Apfhis gossypii
suddenly appeared with highest numbers during July with monthly mean of 1753
indivs./20 plants and disappeared until the end of season. The overall mean of aphid
noplilation in TPM field was 126.4, 20.9 and 487.9 individuals/20 plants in 2003, 2004
and 2005 seasons, respectively . In the corresponding traditional field, the highest
infestation with aphids was recorded during July in first and third seasons, while in the
second season it was in August and represented with 216, 2336 and 218 indivs./20
cotton plants, respectively. The overall mean was 321.4, 74 and 201.4 individuals/20
plant during 2003, 2004 and 2005 season, respectively.

Empoasca lybica numbers in both two fields, IPM and traditional field. The
overall mean was 26.4, 21.2 and 26 indivs./20 plants in 2003, 2004 and 2005 seasons,
respectively. These rates were 11.7, 20.1 and 19.6 in corresponding comparator field,
respectively.

B. tabaci appeared with few numbers in both two fields during the three study
seasons. The overall means were 4.9, 10.7, 3.1, 9.0, 2.0 and 7 immatures/40 in® in
IPM and traditional field during 2003, 2004 and 2005, respectively.
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Thrips tabaci was detected in two inspections only at the last week of May and
the first one in June and disappeared towards the end of the season in the two fields
during the three study seasons. The overall mean in IPM field were 14.2, 20.6 and 7.6
indiv./20 cotton plants during 2003, 2004 and 2005, respectively. In the corresponding
insecticides treated field they were 5.6, 11.1 and 6.2 indiv./20 plants, respectively.

The present results also show that presence of B. fabac/ and A. gossypi/ with
higher rates in insecticides treated field than those in IPM field which could be
attributed to the adverse effects of insecticides applications on the natural enemies
especially the predators and the specific behavior of B. tabaci to insecticides. On
contrast, the populations of £ /pica and 7. tabaci were higher in IPM field compared
with insecticides treated field.

The present results are in accordance with those of Flint (1995) who stated that
whiteflies are quit difficult to control with currently available pesticides and in general,
the best approach is an integrated pest management strategy that relies first on
cultural and biological control methods and uses chemical control only when needed.
The current results are in agreement also with those of Khalifa (2004) who recarded
that Empoasca lybica appeared in cotton plants almost the whole seascons, with
particularly high numbers during July and August, while Apfiis gossypi numbers were
low during May and June and sharply increased by third week of July and the highest
number was detected in early August. She also added that 7hrips tabaci was surveyed
during May and June and completely disappeared till end of the season, and in
generally A. gossypii and B. tabaci increased in insecticides treated cotton field
compared with those in untreated one. In this regard, also El-Mezayyen ef af. (2007)
recorded that the highest numbers of aphids existed on cotton variety Giza 85, while
Giza 85 and Giza 70 harboured the least number. On the other hand, Giza 45 and Giza
85 were the least infested varieties with whiteflies and jassids which showed the
highest affinity to Giza 89 and Giza 86, respectively.

3. The yield

The yield in IPM field was 10.4, 13.2 and 5.0 quintal/feddan in 2003, 2004 and
2005, respectively. In the traditional field these values were 6.75, 10.5 and 6.7
quintal/feddan, respectively. The increasing of the yield in IPM field was estimated by
54.1, 25.7 and 34.3%, respectively, with overall mean of 38% during the three study
seasons than those in comparator field {insecticides treated field). It is noteworthy
that in 2003 season the cotton variety Giza 88 was sowing in both two fields, while
Giza 86 was used in 2004 and 2005 in both two fields too.
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4. Cost of control
The cost of control in IPM field during 2003 season was 158 Egyptian

pounds/fed. as well as in 2004 this included 100 pounds for four parasitoid
releases/fed. and 58 pounds for two insecticide applications from the periodic
treatments as recommended by Ministry of Agricultural. In 2005 season these costs
were 212 pounds, five parasitoid releases and three insecticide applications due to the
previous causes. In corresponding, in traditional field (insecticide treated field) the cost
control was 517 pounds/fed. every season, this included 335 pounds for four
insecticide applications and 182 pound/fed. to hand picking of the egg-masses of
leafworm, S. /ittoralis. This increasing of cost price control in traditional field
represented 227.2% higher than in IPM field during 2003 and 2004 separately, while
in 2005 the increasing in cost of pests control in insecticide treated field was estimated
by 143.9% higher than in IPM field.

The recommendations

1. The charged personell of the pests control must have a good knowledge of the
biology and ecology of the target pests and associated natural enemies as wel
as the climatic conditions which affected both.

2. Any decision of pests control must be depend on a survey of the pests and
associated natural enemies.

3. Avoidance of the insecticide treatments in the eariy season due to their impact
on the natural enemies and eliminating their role and leave the pests
unchecked, while the insecticide application should be limited and only when
needed.

4, Accuracy in limiting the treatments either with insecticide or bicagent.
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