Evaluation of Chemical Control in A Rotational Program Against Whitefly on
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ABSTRACT

A chemical control program against Bemisia Tabaci
was applied after treatment of tomato  seedlings variety
Rover F1 hybrid in the nursery using thiamethoxam and
imidacloprid. In addition, six treatments with different
rational and conventional insecticides in a rotational
program have been applied at Syngenta Kaha Station,
Kalubia Governorate, Egypt. Two treatments were
sprayed according to the proposed economic threshold
(less than one adult per compound leaf) rotationally.
Another two treatments were sprayed periodically every 6
days without taking into consideration the degree of
infestation. The last two treatments were used as block
application and sprayed every 6 days twice using the same
chemical.The results showed that the best treatment was
the block application, in the sequence of thiamethoxam,
lambda-cyhalothrin, pymetrozine, pyriproxyfen and
imidacloprid, fenpropathrin, pyriproxyfen, pymetrozine.
They gave the highest efficacy on the adults of whitefly
and obtained high yield of tomato crop. Regarding the
virusinfestation, both treatments showed the least number
of infested plantswith minimal surfaces of viral symptoms.
The present study suggests that block application was a
good rotational program in reducing the number of
chemicals and reducing the hazard of pesticides to the
environment.

INTRODUCTION

In recent years, the whitefly, Bemisia tabaci
(Genn.) has become a serious pest of cotton, other field
crops, vegetables, ornamentals and medical plants in
Egypt. The high infestation results in significant
reductions in total yield and quality. Furthermore, the
adult stage acts as a vector of virus diseases for various
hosts, and reductions in virus spread are usualy
achieved by vector control using insecticides (Cohen &
Nitzani 1966; Gameel 1974; Shaheen, 1977 and
Mazyad et al., 1979&1986; Youssef et al.,1979; El
Nawawy et al ., 1979 and El Dakroury et al., 1983).

In most instances, however, the levels of vector
control which are attainable with conventiona
insecticides are not sufficient to reduce virus spread to
acceptable levels in either tomato nurseries where
infestation first occurs, or in open production fields
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(Sharaf and Allawi, 1981). At high summer temperature
a generation of whiteflies can develops in only 2 to 3
weeks (Butler et al., 1983). Also development of
resistance to insecticides in whiteflies (Dittrich & Ernst
1983, Rowland et al., 1991, Cahill et al., 1995,
Prabhaker et al., 1998) has highlighted the need for an
effective resistance management strategy (Prabhaker et
al., 1992). Integrated pest management (IPM) is the
strongest enemy for resistance. Recently there is a great
need for the wide use of IPM technique in pest control.
This approach combines all the various tools and
methods to manage pests at acceptable level. One of this
tool is the development of a suitable insecticide
rotation. First of all the spray program must begin when
number of adults reached the economic thresholds (less
than one / compound leaf). Therefore, the objective of
this work is to compare the spray programs, according
to the proposed economic threshold or every 6 days,
with different classes of insecticides or as block
application every 6 days twice using the same
insecticide for whitefly control, virus reduction and on
theyield of harvested tomatoes.

MATERIAL AND METHODS

An experiment was conducted on tomato variety
Rover (E-446) F1 hybrid which can tolerate viral
infestation. Seedlings were obtained from plastic houses
at Fayoum Agricultural Research Center. Six treatments
with different conventional insecticides in a rotational
program were applied for the control of whitefly
Bemisia tabaci. The field trial was conducted at
Syngenta Kaha Station, Kalubia Governorate, Egypt.

Tomato seedlings were transplanted on open field
plots on 23 rd August. The experimental design was
strips of six treatments and two untreated check. Plot
size was 375 v, four replicates were used and normal
agricultural practices were followed. The rotational and
conventional insecticides (Table 1) were applied in the
season in arotational program of eight treatments.

Treatments (A&B) were sprayed according to the
proposed economic threshold (less than one adult /
compound |eaf)
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(C&D) were sprayed every 6 days .

(E&F) were sprayed as block application every 6
days using the same insecticide twice (during the
generation of whitefly).

(G&H) were untreated [check], as illustrated in
(Table 2).

Applications were done using a single nozzle
knapsack sprayer with a spray volume of 200l / feddan.

The efficacy of the products used against the adult
stage of whitefly was determined by counting insects on
the lower surface of 20 compound leaves at the center
of each replicate (80/treatment). Counts were made in
the early morning when light activity is minimal
according to Butler et al., (1988). Pre-treatment counts
were made in the early morning just before application,
and post treatment counts were made at three days
intervals.

Percent reduction of adult stages of Bemisia tabaci
was calculated for al treatment using the equation of
Henderson & Tilton (1955). The virus symptoms were
evaluated on 20 randomized plants in each replicate, at
different time intervals 27,34,41,48,54, 63and 71 days
after transplanting. Symptoms were evauated
morphologically. The number of plants exhibiting virus
symptoms was recorded and percent plants showing
virus symptoms estimates visually. The yield of the
harvested tomatoes in each treatment was also recorded.
The data of tomato yield were statistically anayzed
according to Snedecore & Cochran (1980).

RESULTSAND DISCUSSION

Data in Table 3 showed the number of whitefly
adults per 100 leaves and percent reduction of
infestation at different time intervals. The best results
were given by treatments E,FD,B,C and A in
descending order which mean that in the field the best
treatment was the one of block application with 6 days
intervals.

Treatment E was sprayed in the nursery with
thiamethoxam (Actara) then sprayed in the field with
twice applications of Actara, twice applications of
Karate (lambda-cyhalothrin) twice applications of
Chess (pymetrozine) and twice applications of Admiral
(pyriproxyfen).the number of field applications was 8
during the season.

Treatment F was sprayed in the nursery with
imidacloprid (Confidor). Then sprayed in the field twice
applications of Confidor, with twice applications of
Dathrin (fenpropathrin), twice applications of Admiral
(pyriproxyfen) and twice applications of Chess
(pymetrozine). Also, they number of field applications
in this case was 8 during the season.
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Treatment D was better than treatment B. Both
treatments were treated with Confidor in the nursery
and

in the field. Treatment D had only eight sprays while B
had ten sprays (economic threshold). The last treatment
C followed by A both were treated in the nursery with
Actara and in the field treatment C had only eight
sprays and treatment A had twelve sprays (economic
threshold).

Regarding the rate of virus infection, in general
these rates varied according to three factors: days after
transplanting (incubation period), the insecticide used
and the tomato variety. It is obvious from the average
percentages of viral infected plants that treatment E was
the least infected followed by B, D,C, A and F then the
check.

The minimal severity of infection was obtained also
by E and F followed by B, D, A, and C (equally) then
the check (Table 4). Similar observation was found by
Vermaet al., (1989), Rosset et al.(1990), and Dawood
et al.,(1999). They reported that the incidence of tomato
leaf curl virus was directly related to the population
density of the vector B. tabaci

It is worthy to note that tomato plants resistant to
TYLCV under field conditions is difficult to obtain
Ahmed et al., (1991) reported that 90% of the plants
were highly susceptible, 9% were intermediate,0.5%
were dlightly susceptible and 0.3% showed no
symptoms.

The effects of the tested programs on tomato yield
were evaluated and presented in Table 5. The data
showed that fruit yield of tomatoes were increased by
al treatments. The highest yield was obtained after the
application of program F which increased the yield by
174.17% (relative to untreated plots), while the lowest
yield was recorded with program C which increased the
yield by 81.83%. The data also showed no significant
differences between the yield of A and D as well as
between E and F. Generaly it could be concluded that
the programs applied on tomato are arranged according
to the fruit yield (Kg) in the following order;
F>E>D>A>B>C.

In conclusion, it can be deduced that treatment E
gave the best results for whitefly control as well as
highest yield (showing the least number of infested
plants with minimal surface of virus symptoms) taking
into consideration that it was treated in the field as
block application sparing classes of insecticides, and
reducing the number of sprays because they were well
protected
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Tableb. Effect of insecticide treatments on tomato yield

Harvested tomatoes

. e
Treatments 1st 2nd 3rd viddinKg Yield %
A 635 655 660 1950° 122.86
B 588 579 570 1737° 98.51
C 520 536 535 1591¢ 81.83
D 651 668 658 1977° 125.94
E 791 782 793 2366° 170.40
F 800 801 798 2399° 174.17
G&H .
Check 285 293 295 875 100

from the beginning with foliar sprays of neonicotinoids
(only 8 sprays in the field during the season) these
results may be helpful as an approach for managing
insecticide resistance in B.tabaci population.

REFERENCES

Ahmed, A.H.; M.S. Waif and Al-lzabi, F. (1991). Evaluation
of wild domestic lycopersicon accessions for tomato
yellow leaf curl virus resistance, Egypt, J. Hort. 18:23-
43.

Butler, G.DJr.; Henneberry,T.J. and Clayton, T.E. (1983).
Bemisia tabaci (Homoptera: Aleyrodidae.) development,
oviposition, and longevity in relation to temperature.
Ann. Entomol. Soc. America.,76(2)310-313.

Butler, G.D Jr.; Hutchinson, W.D; and Broza, M. (1988).
Effects of aldicarb treatments to cotton on Bemisia tabaci
and Aphis gossypii populations in Israel. Southwestern-
Entomologist. 13: (2) 87-93.

Cohen, S; and Nitzany, F.E. (1966). Transmission and host
range of the tomato vyellow leaf curl virus.
Phytopathology 56, 1127-1131.

Cahill, M.; Byrne, F.J; Gorman, K.; Denholm, I.; and
Devonshire, A.L. (1995). Pyrethroid and
organophosphate resistance in the tobacco whitefly
Bemisia tabaci (Homoptera: Aleyrodidae). Bulletin-of-
Entomol ogical-Research. 85: (2), 181-187.

Dawood, M.Z.; K.K. El-Réfile; SA. Aly And Hayder, M.F.
(1999). Susceptibility of some tomato varities and
hybrids to whitefly Bemisia tabaci (Genn.) infestation in
relation to rate of TYLCV infection and yield. Egypt J.
Agric. Res. 77:1059-1064.

Dittrich, V. and Ernst, G.H (1983). The resistance pattern in
the whiteflies of Sudanese cotton on Mitt. Dtsch. Ges.
Allg. Angew. Entomol.4:96-97.

El- Nawawy, A.S.; O. Lamie, A. Salama, M.A. Ashry, E.A.
Kadous, M. Darrag and M. Toulan (1979). Effect of
several pesticides on the infestation with spider mites,
whitefly, jassids and aphids in cotton fields in Kafr El-
Shiekh Governorate. A.R. Egypt 1987. (Proc. 3¢
Pesticide Conf., Tanta Univ.,1 :315-325).

El- Dakroury, F.; N.Z. Soliman and F.A. Khalil (1983).
Effectiveness of certain insecticidal treatments against
some pests attacking cotton plants. (Proc.5™ Arab
Pesticide Conf., Tanta Univ., 11:209-221).

Gamedl, O.I. (1974). Field evaluation of insecticide for jassid,
Empoasca lybica De Berg, and whitefly, Bemisia Tabaci
(Gennadius), control  on  cotton  (Homoptera:
Aleyrodidae). Bull. Ent. Soc. Egypt, Econ. Ser.,7:113-
122.

Henderson, C.F.; and Tilton, FW. (1955). Tests with
acaricides against the brown wheat mite. J. Econ.
Entomol. 48:157-161.

Mazyad, H.M. Omer, F., Al-Taher, K. and M. Salha (1979).
Observation on the epidemiology of tomato yellow leaf
curl diseases on tomato plants. Plant Dis. Reptr., 63: 695-
898.

Mazyad, H.M., Nakhla, M.K. EI-Amrety, A.A. and S.A. Doss
(1986). Further studies on the epidemiology of tomato
yellow leaf curl virusin Egypt. ActaHort., 190:121-130.

Prabhakar,N. ; Toscano,N.C.; Perring, T.M.; Nuessey,G. ;
Kido, K.and Youngman, R.B. (1992). Resistance
monitoring of the sweetpotato whitefly (Homoptera:
Aleyrodidae) in the Imperial Valley of California J.
Econ. Entomol.; 85 (4). 1063-1068.

Prabhaker, N.; Toscano, N.C.; and Henneberry, T.J. (1998).
Evaluation of insecticide rotations and mixtures as
resistance management strategies for Bemisia argentifolii
(Hom: Aleyrodidae). J. Econ. Entomol. 91(4) 820-826.

Rosset,P.; Eneses; R., Lastra; R., Gonzaler; W. (1990).
Estimation of loss and identification of the geminiviruses
transmitted to tomato by the whitefly, Bemisia tabaci
(Genn.) (Homoptera: Aleyrodidae) in Costa Rica
Manejo Ontegrado De Plagas, 15:24-35.

Rowland, M.; Hackett, B. and Stribley, M. (1991). Evaluation
of insecticides in field control simulators and standard
laboratory bioassay against resistant and susceptible
Bemisia tabaci (Homoptera : Aleyrodidae) from Sudan.
Bulletin Entomological Res.81:2,189-199.

Shaheen, A.H. (1977). Survey of pests attacking tomato in
Egypt with some ecological notes. Agric. Res. Rev.,
Cairo, 55 (1): 49-57.

Sharaf, N.S. and Allawi, T.F. (1980). Studies on whiteflies on
tomato in the Jordan valley. 111 — laboratory and field
experiments on the control of whitefly (Bemisia tabaci

Genn, Homoptera: Aleyrodidae.) populations with
organophosphorous insecticides and the incidence of the



263 FaridaA.Ayad et al.,: Evaluation of Chemical Control in A Rotational Program Against Whitefly on Tomato Crop

tomato yellow leaf curl virus. J.Pl. Dis.Prot.87(3):176-
184.

Snedecore,G.W. and Cochran (1980). "Statistical methods"
75" ed. lowa State Univ., Press Ames, U.SA.

Youssef, K.H.;
Studies on the control of the whitefly, Bemisia tabaci

Hammad SM. and Assem M.A. (1979).

genn, on sguash. (Proc.3rd Pesticide Conf., TantaUniv., 1
: 370-376).

Verma, AK.; Basu, D.; Nath, PS; Ghaak S. and
Mukhopadhyay S. (1989). Relationship between the
population of whitefly, Bemisia tabaci (Genn.)
(Homoptera: Aleyrodidae) and incidence of tomato leaf
curl virus disease. Indian J. Mycological Res. 27:49-52.



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 30, No. 2 APRIL-JUNE 2009 264

A el
pbleball Jgaz 8 sladl LU Ao 495 mal p 3 &LeeSIl 2SN ol

P I TR LL}};}‘ IV dwln LL}J,':-J&\ cdzie L) C):.a jUr\J.,.GLAL Cw Ol ols sl oy

Al xals o Sligs [ C&D]
tleY) e o il i

) 3 555 5 3 P T S U ) 2 O
block 3 ad Lo ek (3 Al iy WS zs ) IS [E&F]
=) & a5 laesS” [G&H] el Al o5 54 application
Lo s

ool o) b Oalall fadl OF i) s of
>l A U dms il sl W5y block application
wloV s 3 L) o sl SIS WS o ad)
gl i e Les block application pliswls . aw o xal)
el 3 0S5 b e fem s Bedsnnd) Sl
A Je old) Gt i

Sl a3 LSl amesl S N
‘..Ja\_&bj\ o Q_L; el 3 Lzl ey auladl
Jsas e cladl 1Ld 350 Rover (E-446) F1 hybrid
G B iy b)) ol L Syngenta &y e 3 o blakl)
G o—dy OOl B (Malas G ) Ay o) dilaill
b Jeall csy wdles D30, Thiamethoxam Jb Jzzd)
tA o a2 W 1) e s Jé ellsy Imidacloprid
cabolas O 9y 4 laaS LS 5 3l cnalelall s ciel
T e P R RN PAENES I
7 @ola Y b ) Al ol e sas O 81 LS
A &B] clolas (3 U35 a8 0 a5,y [ sty 0 b daws i)
el 355 @l 3l T ST UL ) 0n O



