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ABSTRACT

Field tésts were conducted to determine
the effectiveness of severasl organophospho-
rus and carbamate insecticides applied alons
or in combinations with synthetic pyrethroi-
ds, against the adult and immature stages of
cotton whitefly, Bemisia takaci (Gennadius),
on cotton. Acephate, alpha-cypermethrin, and
thiodicarb applied alone at rates of 300,
25, and 400 g Al/feddan were effective
against adult populations throughout 18 days
after application. Most selscted insecti-
cides alone, however, failed to have effec-
tive control of immature populations. Chlor-
pyrifos, thiodicarb, and acephate applisd in
combinations with cypermethrin at reduced
rates, 1i.e. 456+24, 376+24, 276424 g AI/
feddan, respectively, wers significantly
more effective for adult control than insec-
ticides alone. Treatments of methamidorphos +
cypermethrin (276+24 g AT/ fedden; and
carbaryl + cypermethrin (1251+24 g RI/
feddan) gave a considerakbls control to
immature populations compared with treat-
ments of insecticides alcne. Addition of
alpha-cypermethrin to most selected insecti-
cides, at reduced rates, did not signifi-
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cantly reduce adult infestation compared to
insecticides alone. However, alpha-
cypermethrin added to carbaryl at reduced
rates (10+1265 g Al/feddan, respectively)
provided excellent control to immature popu-
lations than insecticides alone. All selec-
ted insecticides were significantly more
effective in reducing adult populations when
combined with alphamethrin,at reduced rates,
than insecticides alone. Alphamethrin added
to methamidophos or thiodicarb at rates of
104290 or 10+390 g AI/feddan, respectively,
significantly decreased immature populations
compared to insecticides alons.

INTRODUCTION

The cotton whitefly, Beasisia tabaci
(Gennadius), emerged as one of the most eco-
nomically important insect pests of <cotton
in Egypt recently. It damages the crop by
depleting the plants® nutrients and contam-
inates the cotton 1lint with honeydew, which
renders it unfit for ginning and spinning
(Dittrich et al., 198&6). The outbreaks were
suspected to have been triggered by the use
of -dinsecticides for the control of other
pests in the cotton fields such as cotton
leafworms and bollworms (Pittrich et al.,
1986 & 1990). Chemical control is the pri-
mary method to manage whitefly populations
in cotton fields in Egypt (Radwan et al.,
1990). However, the use of chemicals o
manage B. tabaci field populations has been
inadequate; two major factors that contrib-
ute to this whitefly’'s annual resurgence on
cotton are the development of resistance to
various organophosphates, carbamates, and
pyrethroids (Prabhaker et al., 1985, 1988,
1989 & 1992; Forer, 1990) and effective of
aerially applied imsecticides on the lower
surfaces of cotton leaves {Johnson et al.,
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1982). This is where large numbars of
immature stages are present and causc a
substantial amount of plant damage by larval
feeding and honeydew secretion.

Development of insecticide resistance
in B. tabaci has highlighted the need for an
eftective resistance management. The combi-
nations of organophosphates and carbamates
with synthetic pyrethroids (ARll et al.,
1977; Koziol & Witkowski, 1982; Robertson &
Smith, 1984) can play an integral role in
increasing the spectrum of insect controll
Plapp (1979) determined that acephate and
other insecticidal compounds acted as syner-
gists when mixsd with pyrethroids, which
improved toxicity to the budwecrm, Heliuthis
spp. Mistric and Clark (1979 found slightly
increased efficacy against the budwcrm from
tank mix sprays of endosulfan and permeth-
rin, which indicated some synergism. Tappan
et al. (1982) indicated that tank mizes of
pyrethroids fenvalerate and permethrin with
certain organophosphate insecticides
increased the spectrum of controcl of several
insect pests on flue-cured tokacco, and
decreased residues on the cured leaf.

In this study, we present the results
of field experiments to determine the effec-
tiveness of certain organophosphates, carba-
mates, and pyrethroids against the whitefly,
B. tabaci, populations, and the effect <f
reduced dosage rates of selected pyrethroids
on the efficacy of the organcphosphates and
carbamates tested.

MATERIALS and METHODS
Insecticides:

The insecticides tested in this ctudy
were currently recommended for us: in cottorn
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fields by the Egypt Pest Control Exztension
Service for control of insect pests attack-
ing cotton. These included five organcphos-
phates: acephate ‘as ORTHERE 755P° {Chevron
Chem. Co., USA), chlorpyrifos 'as CYAROX
50EC’ {Sumi tomo Chem. Co. , Japan:,
chlorpyrifos-methyl ‘as Reldan 38EC’ {(Dow
Chem. Co., USA), and w@methamidophos "as
TAMARON 60SL° (Bayer AG, FRG); two carba-
mates: carbaryl ‘as SEVIN 8%5%P° (Union
Carbide Corp., USA) and thiocdicard ‘as
LARVIN 80DF° {Rhone-Poulenc Agrochemic,
France); three pyrethroids: cypermethrin "as
CYMBUSH 30EC' (ICI Midox, England), alpha-
cypermethrin ‘as BESTOX 20FL° (FMC Corpora-
tion, USA), and alphamethrism “as FASTAC
10EC’ (Shell Chem. [UK] Ltd., England).

Field tests:

Cotton variety °‘Giza 75" was planted
the 3rd week of March, 1992, at which all
agronomic practices recommended for cottocn
production in Egypt were followed. Small-
plot tests were conducted at the Experimen-
tal Farm, Faculty of Agriculture, MNMinufiya
University, Shibin El-Kom, in 1952. Plots
were arranged in a randomized block design
with three replications for each treatment.
Plot size was 0.01 feddan (™~42 m?, with 7
rows x 11 m long). Teatments were initiated
when cotton leaves in the experimental plots
were highly infested by adult (> 108/1lsaf)
and immature (> 10/leaf! stages of whitefly.
A single foliar spray of tested insecticides
was applied on 15 September. The commercial-
ly formulated insecticides were diluted in
water to the tested dosage rates {wt/vol
AI). The insecticides, alone or in combi-
nations , were applied at the rates within
the manufacturer's recommendations. Spray
was done by using a knapsack.sprayer with
one nozzel, calibrated to dedivesr T2 liters |
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of the diluted liquid per feddan (4200 m=2).
Sampling and insect counting:

_ Pre- and posttreatment insect counts
were made at 24h before and at 4, 11, and 18
days after insecticide application. For an
estimate of whitefly adult infestation, 15
cotton leaves were selected of the 3 center
rows ' of each plot and examined at which
adult counts were recorded. Records of
whitefly immature stages wer2 taken by
cutting 15 fully expanded leaves from the
upper portion of each plot and placing them
in labelled paper pags which were returned
to the laboratory for examination under a
binocular microscope and the number of
whitefly eggs, black eggs, larvae, and pupae
were recorded. : .

All data were subjected to analysis of
variance, and means were separated with
Duncan's (1955) multiple range test. An
éstimate of percent control for an insec-
ticide was calculated by Henderson & Tilton,
1955) which adjusted for natural changes in
population density occurring in the
untreated check. :

RESULTS and DISCUSSION

The results presented in Table I show
that acephate, alpha—cypermethrin, and thio-
dicarb applied alone, under the conditions
of the test, resulted in significant adult
whitefly, B. tabaci, control (> 84%) at
rates of 3J00, 25, and 400 9 [All/feddan,
respectively, through day 4 after treatment.
These compounds still significantly effec-
tive in reducing adult populations below
those in the untreated check, through the
remainder period of the test. It was obvious
that, most selected insecticides were not
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Table 1.

Effectiveness of differmnt }
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B. tabaci, populations on cottam.=-»

nsecticides in ceatrolling whitefly,

HMean no. whitefly/leaf (Reductiss )

Treatsent flate Days after tresatesent
9 [ALY/ 24k Pre- L} 11 18
feddan Stage treatsent . Overall
Sept. 14 Sept. 19 Sept. 26 Oct. 3 agan

Acephate 300 Adult 30.7a 11.7cde(89) 10. 4ab 1807 5. MWD 9. Wyc (903

lamature 14.2cde 11B.4b 29.24 0.2 75.%
Chlorpyrifas 480 Adult 24.3¢c 20.7ab (38) 12.7ai49 MW 13, (b1

Inastures 2.8 R2.7¢ 12. 40 T 48. ¢
Cyanophos 300 Adult 16.2cd 22.0ab (33) 9. 73b A1) 7. WUED 1306 (B:

lassture  23.4 3334 40. 3% 81.5¢ 15.0c
Chlorpyrifos- 300 Adult 17.3cd 11.3cde(48) 6. 7B I82) 6.80{88) B§.ZciTa
sethyl

Ismature 248 13.%e(39) 2. 4F 432} I%.7¢ 18.7=2¢
Mathastdophos 300 Adult 22.9bc 17. Banc (42} £.89b (795 3.48(902 9.3vc (TR

lanature 1b.6bcd  13.300!14) . le 15. 460 14.0eé
Carbaryl 1273 Adult 19.0bce  14.8bed (4 9. %ab {(48) B. DY 10, MW (4D

Iamature 29.4 4.14(8%) 17.5e 20. lde 13. 924 (25
Thiodicarb 400 Adult 2.9 11.0cde(84) 1.46(8M S.3bI 6.7ciBD

Iasature 2.7 3.535(74) 3.7¢ 1182 &1.4c 23.7ie
Cyperaethrin &0 Adult 12,08 7.3de 170} 3. 60(543 I.304B S.4c(7s:

Issature 10, 9de 3.2 (49 13.0e 29. 2de 13. Ses
Alpha~ 23 adult 19.45cd  3.40(86) .30 B.56182) 4.2ci83)
cypersethrin

lasature 13.3¢ 30.0d 76.%a 15.9% $0.&6cd
Alphasethrin 23 Adult 12.34 7.3de(71) 3.55138) 6.204B0) 5.3c(72)

lsaature 13.4de 8.7a# (39) 2.4% 17. ide .45 (3)
Untreated - Adult 12.1¢ 24,42 12.2% 30.0a N.3a

Ismature 200.2a, 186.5a 350 134.8a 123.7a

a-Neans followed by the sase latteris), ¢or
significantly different (P = %.03; Duncan’s {

b-Percent reduction,’ la parenthasis,
density cccurring in untreated check

Tilten, 1933,
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significantly effective in controlling imma-
ture stages, though all insecticidal treat-
ments kept immature numbers below those of
check.

Table 2 shows the sffect of addition of
cypermethrin to selected organophosphorus
and carbamate insecticides, at reduced
rates, on whitefly control. Chlorpyrifos,
thiodicarb, and acephate applied in <combi-
nations with cypermethrin at rates of 456+
24, 376+24, and 276+24 g [AIl/feddan, res-
pectively, were significantly more effectlve
for adult control (> 93%) than insecticides
alone, by day 4 after treatment. Alsc, addi-
tion of cypermethrin to carbaryl (1251+24 g
[AIl/feddan), cyanophos {476+24 g [AIl/
feddan), or methamidophos (276+24 g [AIl/
feddan) resulted in relatively adult contrcl
(3»75%) compared with insecticides alone. 0On
that day, methamidophos and carbaryl mixed
with cypermethrin, at tested rates, were
significantly more effective for whitefly
immature control (92%) than insecticides
alone. These treatments kept immature counts
below those of the check providing a rela-
tively control by 78 and 64X, respectively,
18 days after spray.

Data also showed that whitefly adult
control with most selected insecticides
which applied 1in mixtures with alpha-
cypermethrin, at reduced rates, was not
significantly better than those cbtained by
the insecticides alone (Table 3). However,
treatments of acephate + alpha-cypermethrin
(290+10 g [AIl/feddan), methamidophos +
alpha-cypermethrin (290+10 g [AIl/feddan),
and carbaryl + alpha-cypermethrin (1265+10
g [AI}/feddan) were significantly morse
affective 1in controlling whitefly immature
populations (81, 74, and 97%, respectivsly)
than insecticides alone, 4 days after appl.-
cation. Thess treatments Kept th2 numbers oF
immatures below those of the check thrcugh
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the remainder period of the test.

Table 4 shows that all selected insec-
ticldes were significantly more sffective in
reducing whitefly adult numbers (3 75%) than
insecticides alone, when applied in mixtures
with alphamethrin, 4 days after treatment.
These treatments provided continuing control
through the remainder period of the test.
The results indicated also that methamido-
phos and thiodicarb applied in mixtures, at
reduced rates of 290+10 and 390+10 g {ATIl/
feddan, repectively, provided a satisfactcry
control (90 or 77%, raspectively) of white-
fly immatures, 11 days after spray, compared
to insecticides alone.

This study showed that the insecticides
acephate, thiocdicarb, and alpha-cypermethrin
applied alone were the best salected com-
pounds in controlling B. tabaci adult popu-
lations. It was obvious that immature stages
of whitefly were more resistant to most se-
lected insecticides alone than adult stage.
However, addition of either cypermethrin cr
alpha-cypermethrin to carbaryl at subrecom-
mended field rates provided effective con-
trol to immature populations through 18 days
aftér treatment. Also, a considerable con-
trol of the 1Immature stages was obtained
when cypermethrin was added to methamidophos
at subrecommended rates. Collmann & All
(1982) indicated that the organcphosphorus
compounds, malathion and sulprofos, and the
pyrethroid resmethrin were toxic to gresa-
house whitefly, Trialearodes vaporariorun
(Westwood), adults, dbut egg and pupal stages
were not highly affected. Elhag & Horn
{1983} also reported that greenhouse white-
fly adults were more susceptible to the
insecticides tested tham nymphs. Adults are
usually exposed to more toxicant than nymphs
because of their greater mcbility. Elhag &
Horn (1983) reported that resistance in
field populations of whitefly developed to
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‘insecticides used dircectly for whitefly
control, to insecticides used for contrsl af
other pests, and to insecticides that had
never been used. Recently, Omer et 3. 1997)
suggested that resistance in greenhocuse
whitefly may be 1lessened if the chemicals
used for control on cotton were not the samec
as those used for whitefly or sSthsr insect
pests in the agroecosystem. If whitefly con-
trol is needed and the resistance ts recom-
mended organophosphorus and carbamate insec-
ticides is high, addition of pyrethroids at
reduced rates, will probably increase con-
trol efficacy. In this respect, Rcbertscn &
Smith (1984) indicated that were synergism
to occur in a mixture consisting of a small
proportion of a pyrethroid and a large pro-
portion of a 1less active chemical of the
other types, e.g. organophosphorus and car-
bamate compounds, use of such a mixture
might reduce the cost of treatment substarn-
tially and still environmentalily acceptable.
For example, they found that each of the
pyrethroids fenvalerate and decamathrin
tested in a 1:10 wmixture with acephate,
carbaryl, or fenitrothion had significant
synergism on the toxicity of those insecti-
cides against westarn spruce budwvors,
Choristoneura occidentalis Freeman larvaec.
Plapp (1979) determined that acephate and
other insecticidal compounds acted as syner-
gists when mixed with pyrethroids, which
improved toxicity to the budworm Helio?his
spp. In addition, Tappan et al. (1982) re-
ported that the pyrethrcids fenvalerate ani
permethrin applied alone on fluecured tobac-
co had limited insecticidal properties,
against the green peach aphid, Myzus
persicae (Sulzer), and tobacce budworm, #.
virescens (F.), and left largc rheaical res-
idues on the cured 1saf, which coeld deter
commercial acceptance for iniect control.
However, tank mixes of those cumpounds with
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certain organophosphorus insecticides in-
creased the spectrum of control and de-
creased residues on the cured 1leaf, which
may mitigate resistance to the use cf the
compounds on the crop.
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