Egypt. J. Agric. Res. , 77 (3), 1999 1155

SEQUENTIAL SPRAY SCHEDULES OF INSECTICIDES TO
CONTROL BOLLWORMS AS TARGET PESTS IN ADDITION
TO CERTAIN SAP SUCKERS AS NON-TARGET

PESTS IN COTTON FIELDS

M.A. NASSEF AND W.M. WATSON

Plant protection Research Institute, Agricultural Research Centre, Dokki, Giza.

(Manuscript received 2 March 1998)

Abstract

The effectiveness of seven sequential spray schedules of insecti-
cides on the percentage reduction of boliworms population in cotton
fields and their additional effect on the population of four sap sucking
pests was studied in 1995 and 1996 seasons. Results indicated the su-
perior activity of two schedules including 3 sprays against the target
pests: (Catabron followed by Kindo/Polo or Cymbush/Applaud then Lar-
vin) and (Empire or Merlin followed by Larvin then Kindo or Cymbush).

INTRODUCTION

The pink bollworm, Pectinophora gossypiella (Saund.) and the spiny bollworm,
Earias insulana (Boisd.) are major pests attacking cotton in Egypt. Unfortunately, at
the time of excessive bollworms infestation by the end of the season, cotton plants
are liable to the attack of certain sucking pests, e.g. cotton aphids (Aphis gossypii),
jassid (Empoasca lybica), whitefly (Bemisia tabaci) and the common red spider mite
Tetranychus spp.).

The combined effect of insecticide treatments against cotton bollworm and
sucking insects was studied by several investigators, Khalil et al. (1978-1979),
Burris et al. (1985), Awad et al. (1993), Khalafalla and Abo-Sholoa (1993), Abo-
Sholoa et al. (1995) and Khidr et al. (1996).

The present study aimed to clarify the efficiency of seven sequential spray
schedules of insecticide treatments against bollworms and sucking insect pests at-
tacking cotton plants.
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MATERIALS AND METHODS

Experiments were conducted during the cotton growing seasons of 1995 and
1996 at Sidey-Salem region, Kafr El-Sheikh Governorate (Egypt). Giza 75 cotton
variety was cultivated on April 4-6 in 1995 and March 25-28 in 1996. Normal ag-
ricultural practices were followed. Seven sequential spray schedules of insecticidal
treatments were tested. The experimental field was divided into 8 strips of 5 fed-
dans each. One strip was devoted for each schedule and the 8th one was left untreat-
ed as a control. The insecticides used and their rates of application per feddan were
as follows:

* Synthetic Pyrethroids: cypermethrin (Cymbush) 10% EC, 600 ml; cypermethrin
(S1R-cis-and R1S-cis-isomers) (Fastac) 10% EC, 100 ml; lambdycyhalothrin
(Kindo) 5% EC, 375 ml. and esfenvalerate (Sumialpha) 5% EC, 600 ml.

* Organophosphates: chlorpyrifos (Dursban) 48% EC, 1 L.

* Carbamates: thiodicarb (Larvin) 80% DF, 500 g.

* Carbamates: thiodicarb (Larvin) 80% DF, 500 g.

* Chitin Synthesis Inhibitors (CSls): diafenthiuron (Polo) 50% SC, 300 ml. and bu-
profezin (Applaud) 25% WP, 800g.

* Mixtures: Catabron [profenofos (Curacron) 47.34% + chlorfluazuron (IKI-7899)
2.6%] EC, 750 ml; Dennate [methomyl (Lannate) 27% + diflubenzuron (Dimilin)
49%] FL, 1L; Empire [Dursban 48% + Dimilin 4%] FL, 1L and Merlin [Dursban 48%
+ Dowco 439,3%)] EC, 1L.

Each sequential schedule included three sprays using Beem spray ground motor
at 600 liters water solution/feddan. The three sprays were conducted on July 13,
July 27 and August 10 in 1995 and August 6, August 20 and September 3 in 1996.
Tested sequential schedules were as follows:

1st spray 2nd spray 3rd spray
1 Catabron Synthetic Pyrethroids/CSls  Carbamates
2 Dennate Organophosphates Synthetic Pyrethroids
3 Empire or Merlin Carbamates Synthetic Pyrethroids
4 Empire or Merlin Synthetic Pyrethroids Organophosphates
5 Organophophates Synthetic Pyrethroids Catabron
6 Carbamates Catabron Synthetic Pyrethroids/CSls

7 Organophosphates Carbamates Synthetic Pyrethroids



SEQUENTIAL SPRAY OF INSECTICIDES AGAINST COTTON INSECTS 1157

Weekly samples of 500 green bolls were collected at random across the diago-
nals of each experimental strip. Sampling started on July 12 and continued till
August 23 in 1995 and from August 5 till September 16 in 1996. Bolls were exam-
ined internally and counts of both pink and spiny bollworms larvae were made. The
percent reduction in larval population was then worked out using Henderson and Til-
ton equation (1955).

To determine the efficiency of tested sequential spray programmes on nontar-
get sucking insect pests, random samples were collected from the diagonals of the
inner area of each experimental strip. Considered sap suckers were the cotton aph-
ids A.gossypii, jassid (E.lybica), whitefly (B.tabaci) and common red spider mite
(Tetranychus spp.). Every sample consisted of 1000 leaves representing the differ-
ent levels of the plant (2, 1 and 2 leaves/plant from the upper, middle and lower
levels, respectively). The upper and lower leaf surfaces were examined carefully
and counts of aphids, jassids and the whitefly adults were made. As for the common
red spider mite and whitefly immatures, counts were made in the laboratory under
the binocular microscope. Leaf sampling and insect counting were made just before
each spray, then 2, 5, 7 and 14 days after it. Percent reduction in population was
estimated according to Henderson and Tilton equation (1955).

RESULTS AND DISCUSSION

The effect of seven sequential spray schedules of insecticides on the percent-
age reduction of bollworms population in cotton field during 1995 and 1996 seasons
is shown in Table 1. The additional effect of sprayed chemicals on the existing sap
sucking pests in treated fields is further shown in Table 2.

Data indicate that in 1995, all tested spray schedules caused more than 64%
reduction in bollworm population, compared to 79% in 1996. The superior perfor-
mance of the four sequential schedules that started with insecticide-IGR mixtures in
the first spray is evident as they caused 74.84-82.19 and 81.51-85.92% reduction
in 1995 and 1996, respectively. The least effectiveness was achieved by the 6th or
7th schedules (carbamates - Catabron - synthetic pyrethroids / CSI) and
(Organophosphates - carbamates - synthetic pyrethroids) as they caused respective
reductions of 68.44 and 64.44% in 1995 and 79.82 and 79.89% in 1996. The 5th
schedule (Organophosphates-synthetic pyrethroids-Catabron) expressed moderate
reductions of 73.37 and 80.45% in 1995 and 1996, respectively.
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Table 1. Effect of sequential insecticide schedules on the percentage reduction of
bollworms population in 1995 and 1996.

Sequential Larvae/100 bolls* %
1st* 2nd* 3rd* Pre-treatment Post-treatment P
Sory spray Spiay population population
1995
1. Catabron Kindo/Polo Larvin 4.2 2.67 79.66
2.Dennate  Dursban Fastac 3.6 2.83 74.84
3. Empire Larvin Kindo 3 1.67 82.19
4. Merlin Fastac Dursban 2.8 2,17 75.20
5. Dursban  Fastac Catabron 2.8 2.33 73.37
6. Larvin Catabron Kido/Polo 2.2 2.17 68.44
7. Dursban  Larvin Cymbush 1.8 2.00 64.44
8. Control Control Control 4 12.50 -
1996

1. Catabron Cymbush/Applaud | arvin 5.8 3.50  85.92
2.Dennate  Durshan Sumialpha 5.2 3.67 83.53
3. merlin Larvin Cymbush 6.2 433  83.70
4. Empire Sumialpha Dursban 4 37 81.51
5. Dursban ~ Cymbush Catabron 4.4 3.67  80.54
6. Larvin Catabron Cymbush/Applaud 5.4 4.67 79.82
7. Dursban  Larvin Sumialpha 6 5.17 79.89
8. Control Control Control 4.2 18.00 -

Data in Table 2 indicate that the highest initial and residual effect on whitefly
adult population resulted from the 1st, 3rd and 6th spray schedules.in 1995 (54.31.
53.19 and 57.15% reduction, respectively). A similar trend of efficacy was ob-
.served for whitefly immature stages (41.60, 41.64 and 42.83% reduction, respec-
tively).

As for aphids, the trend of efficacy was nearly similar to that observed for
whitefly. Insecticides caused 78.88, 78.01 and 73.25% population reduction for the
1st, 3rd and 6th schedules, respectively.

It is worthmentioning that the 1st and 2nd sprays of all tested schedules re-
duced the population density of jassids and spider mites to minimum. The highest
combined effects were recorded for the 1st, 3rd and 7th schedules, with corre-
sponding respective population reductions of 90.71, 91.08 and 90.04% for jassids
and 79.71, 68.89 and 79.35% for mite.
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Table 2 further shows the effect of sequential use of insecticides on the per-
centage reduction in sucking insect pests populations during 1996 season. Data re-
flect a nearly similar trend to that of 1995. The 1st, 3rd and 6th schedules caused
the highest initial and residual reduction of the sucking pests population (53.17,
58.08 and 55.92% reduction for whitefly adult population, 46.78, 44.42 and
44.57% for immature stages, 71.37, 76.41 and 72.15% for aphids, 89.32, 93.14
and 85.74% for jassids and 79.62, 77.01 and 78.05% for spider mite).

Results generally support the effectiveness of certain tested bollorms insecti-
cides against the sucking pests. Such findings are in agreement with those obtained
by Khalil et al. (1978-1979), Awad et al. (1993), and Khalafalla and Abo-Sholoa
(1993).

In conclusion, the 1st sequential schedule (Catabron-synthetic pyrethroids/
CSls - carbamates) and the 3rd one (Empire or Merlin-carbamates-synthetic py-
rethroids) may be recommended for application against bollworms in cotton fields
since they seem to cause the highest population reduction of both bollworms and
sucking pests.
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