Evaluation of Chemical Control in A Rotational Program Against Whitefly on
Tomato Crop
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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
rationz] 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 comporad 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 fwice 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. Rezarding the virus infestation, both
treatments showed the least number of infested plants with
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 . serious pest of cotton, other field
crops, vegetables, omamentals 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 usually
achieved by vector control using insecticides (Cohen &
Nitzani 1966; Gameel 1974; Shaheen, 1977 and Mazyad
et al, 197981986; Youssef et al,1979; El Nawawy ef
al ., 1979 and El Dakroury ef al., 1983),

In most instances, however, the levels of vector
control which are attainable with conventional
insecticides are not sufficient to reduce virus spread to
acceptable levels in either tomato nurseries where
infestation first occurs, or in open production fields
(Sharaf and Allawi, 1981). At high summer temperature
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a generation of whiteflies can develops in only 2 to 3
weeks (Butler er 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 fwice using the same insecticide for
whitefly control, virus reduction and on the yield 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 m’, four replicates were used and normal
agricultural practices were followed. Th: ro' ‘onal and
conventional insecticides (Table 1) were applied in the
season in a rotational program of eight treatments.

Treatments (A&B) were sprayed according to the
proposed economic threshold (less than one adult /
compound leaf)



Table 1. Trade name, common name, formulation, chemical name and recommended rate of compounds used against Bemisia tabaci on

tomato plantation

Trade name Common name Formulation Chemical name Recontmended rate
Actellic Pirimiphos-methy} EC 50% Q-(2-(diethylarnino)-6-methyl-4- pyrimidinyl) O,0-dimethyl phosphorothioate 375 mi / 100L water
Sumithion Fenitrothion EC 50% 0,0-dimethyl O-(3-methyl-4-nitrophenyl) phosphorothioate 1.5 L / feddan
Dathrin Fenpropathrin EC 20% 750 ml / feddan

cyano(3-phenoxyphenyl)methyl 3-(2- chloro-3,3,3-trifluoro-1 propenyl)- 2,2

H 0,
Karate Lambdacyhalothrin EC 5% dimethylcyclopropane= carboxylate, (1A(S*).3A(Z))- (£)-

94 ml|/ 100 L water

WG 25% 3-((2-chloro-5-thiazolyl)methyl)tetrahydro- 5-methyl-N-nitro-4H-1,3,5- oxadiazin-4-
0

Actara Thiamethoxam mine 40gm/ 1001
Confidor Imidacloprid SC35% 1-(6-chloro-3-pyridinyl) methyl)-N-nitro-2- imidazolidinimine 350 ml/ fedan
Marshal Carbosuifan WP 50% 2.3-dihydro-2 2-dimethyl-7-benzofuranyl {(dib tylamino)thio)methylcarbamate 150 gm/ 1001
Admiral Pyriproxyfen EC 10% 2-(1-methyl-2-(4-phenoxyphenoxy)= ethoxy)pyridine 75 ml/ 100 | water
Chess Pymetrozine WP 25% 4,5-dihydro-6-methyl-4-({3-pyridinyl= methylenejamino)-1,2.4-triazin- 3(2H)-one, (E)- 480 gm / feddan
Polo Diafenothuron SC 50% N-(2.6-bis(1-methylethyl)-4-phenoxy= phenyl)-N'-(1,1-dimethylethyl)= thicurea 300 ml/ 1001
Bemistop Etofenprox 1-((2-{4-ethoxyphenyl)-2-methylpropoxy)= methyl)-3-phenoxybenzene 1L/ feddan
Evisect Thiocyclam SP50% N.N-dimethy!-1,2.3-trithian-3-amine ethanedioate (1:1) 250 gn/100 L water
Lannate Methomyl WP 90% methyl N-{(methylamino)carbonylJoxy)= ethanimidothioate 150 gm / 100 { water
Challenger Chlorfenapyr SC 36% 4-br0m'o-.2-(4-chlorophenyl)-i- (ethoxymethy!)-5-(triflucromethyl)- 1H-pyrrole-3-

carbonitrile
Match Lufenuron EC 5% N-(((2,5-dichloro-4-(1,1,2.3,3,3- hexafluoropropoxy)phenyl)amino)= carbonyt }-(2,6- 200 ml / feddan

difluorobenzamide
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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 2001/ 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/reatment). 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 moming just before application, and post
treatment counts were made at three days intervals.

Percent reduction of adult stages of Bemisia tabaci
was calculated for all 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 fransplanting. Symptoms were evaluated
morphologicaily. 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 analyzed
according to Snedecore & Cochran (1980).

RESULTS AND 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 EJFDB,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.

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 ftreatment 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 (equaliy) then
the check (Table 4). Similar observation was found by
Verma ef al, (1989), Rosset et af.(1990), and Dawood
et al.,(1999). They reported that the incidence of tomato
leaf cur! 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 slightly 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 all
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. Generally 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 trestment 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
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.



Table 2. Rotation programs of the insecticides application

Open fild
NO, of
Application  Nursery 23.8 308 59 119 149 179 39 269 %9 10 54 &.10 110 Programm followed
Anteltic
Actare Karae Chess . Conftdor Bemistop Evisect Polo Lannate Challenger -
Admirat Pyriproxyfen  Pirimiphos- ) ) ) Marshal Carbosulfan
A Thi Lambdacyhaloth Py Imidacloptid #tofenprox Thiocyclam Diafenothuren Methomyl Chilorfenapyr Lufemron 12 Threshold
hydrogen oxalute
Evisect
Cenfidor Admiral Chess Sumithion Actarg Polo Lannate Challenger
Dathrin N . ) Bemistop Thiocyclam
B imidacloprid i Pyriproxyfen Py F hi Th by Diafenothuron Methomyl Chlorfenapyr 10 Threshold
Fenpropathrin e fenprox hydtogen
oxalage
Evisect
Actara Karaie Chess Actellic Confidor
Admiral Pyriproxyfen Bemistop Thincyelam
C Thiamethoxam  Lambdacyhalothrin Pymetrozine phos-methyl  Imidacloprid e Polo D h 8 6 day intervals
etofenprox hydrogen
oxalate
Evisect
Confidor hrin Admiral Chess Sumithion Astera
Dathrin Fenpropathri ) Bemistop Thidcyclam
D Imidacloprid Pyriproxyfen Py Fi th Th h ——e Polo Diafenoth k] 6 day intervals
etofenprox hydrogen.
oxalste
Actara Actars Kara Chess Chess Adimiral
Actars i Karate L Admiral Block appl. & day
£ . Thiament Thisme P P e Pyvipronylen t e
‘Thiacnethoxam Lambdacyhalothrin Lambdacyhalothrin Pyniproxyfen intervals
Confidor Confidor I Dathrin Dathrin Admiral Admiral Chess
Confidos i 3 Chess " ‘Black appl. 6 day
F Imidacloprid idacloprid Feapropath propath Pyriproxyfen — Pyriproxyfen —r—r— —— Pymetrozing ] el & Cay
Imidacloprid Pymeirozine intervals
G&H Check
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Table 3. Effect of insecticide rotation program on adults of whitefly

192

Treatmen  OfMUE a0n T ) ') e 149 119 09 539 269 99 . za0 510 8.0 we 1810 Average
fO0leaves  sduction YDDAI  30DA1  6DDAL DDAl 12DDA1  (SDDAI 1SDDAL  21DDAL  MDDAI DDAI'Y  3DDAL 3IDDAL 36DDA1  MDDAL  4DDAIL  4SDDA1  &SDDAISDDAL: DDA
. Noofstus 105 15 36 37 138 209 a4 ” 161 150 26 210 ‘237 1l 185 194 (e 184
% Reduction ) &1 9 87 1 62 9 8 1 1. ) 1 v ) 7 7% )
No of adulis 109" 18 108 7 124 ) 261 13 132 & 155 167 T % B In 1o 142
® g Reduction 87 20 o ) 9 ” 9% 87 2 i “ e 8 7 i » £
Mo of adults % 1 9% % 153 - 204 62 185 . apd 57 148 151 329 1 162 92 ™ 175
€ Rducion 9 61 o7 I n 65 » 57 ™ s si 63 7 80 87 ) 20
No of adults 118 10 102 &t 257 3 | 54 131 3 178 162 426 100 2 ) 93 140
® % Redoction 9 9 95 7 % n 9 5 9% 8 25 0 % 2 2 8 R
. Noofadus 101 15 PoY) . 130 “ m » 146 28 % a7 w - o= 13 9, 9% o
% Reduction 82 76 % 86 % 2 9 85 97 9 9 B4 8 8 87 50 5
,  Nootatus 120 1 28 st 163 7 1 n 55 159 ) 128 a2 88 8 7 LI 130
% Reduction a9 0 % I % % % 9 86 n 58 & 2 2 9 % 8
G&H '
SN LE 1ie 138 o0 1280 1049 865 1140 978 1045 4 17 1069 991 99 %04 %6 27 90

Table 4. Effect of insecticides treatment in viral infection

Treatment Total number of infected plants with virus . —_ . Percentsurface grea showing vivus symptoms
LTDAAL JADAAL 4A1DAAL 43DAAL S4DAAL 63DAAL TIDAAL 27DAAL JDAAL 41DAAL 43DAAL S4DAAL 63DAAL  TIDAAL

A 13 7 48 a8 6 7] 77 43 3 b7] 3 34 40 4

B 7 17 40 45 59 65 69 22 10 18 20 2% 34 3R

C 10 30 54 55 60 64 73 39 4 4 29 7 42 43

1] 5 18 48 49 58 69 7 18 9 n 24 28 38 4“4

E s 16 41 43 53 60 (3] 23 7 18 21 13 28 37

F 4 12 25 38 L1 6 80 13 7 9 17 20 28 37

G&H
Chok 40 70 80 80 80 20 80 135 36 6 s 87 51 9

*DAA= Days after Application
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Table 5. Effect of insecticide treatments on tomato yield

Harvested tomatoes

Treatments 1st 2nd 3rd Vield in Kg Yield %
A 635 655 660 1950° 122.86
B 588 579 570 1737° 98.51
C 520 536 535 15914 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
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