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ABSTRACT : A field experiment was carried out in Sharkia
governorate during early summer plantation, 2002 to study the effect
of three different pesticides i.e., Carbosulfan 20 % Sc. at two rates,
100 ml/100 L. water (recommended rate ) and 1/20f the
recommended rate ,Biofly (a biocide) and Naterlo (natural oil) 9%
on certain piercing sucking pests, Bemisia tabaci (Gennadius), Aphis
gossypii (Glover), and Tetranychus urtica (Koch) infesting tomato
plants. The relation between these pests, their natural enemies and
virus symptoms were studied.

The results indicated that the efficiency of the tested pesticides
after the second spray was very obvious compared with that of the
first spray. The percent reduction in population densities of the
target pests increased significantly after the second spray.
Carbosulfan at the recommended rate was the most effective
compound against the pests and their natural enemies.

On contrary, Biofly and Naterlo biocides achieved a
considerable reduction in population densities of the tested pests.
Such natural products are considered a group of the most promising
control agents whereas they can preserve the beneficial entomofuna
and reduce the risk of contamination of human food.




199

* Abd- Allah, A.A.

Key words: Efficiency, piercing sucking pests, carbosulfan 20%Sc.,
Naterlo natural oil 97%, B. tabaci, A. gossypii, T. urtica.

INTRODUCTION

Tomato whitefly, Bemisia
tabaci (Gennadius) have been
very difficult to control with
conventional insecticides
(Rusmussen 1994). Therefore,
pest control by non conventional
methods is very important
especially in the early of season
because the decimation of
beneficial organisms is very
danger. In order to avoid the
early use of pesticides and their
subsequent effects on natural
enemies, it was necessary to
control whitefly and other pests
on tomato plants (Lycopersicun
esculentum L.) by non chemical
insecticides at the beginning of
the season. The causes of plant
disorders and irregular ripening
associated with feeding of the
‘whitefly be controlled with
natural products. Damage of
whitefly is not only direct
sucking the plant sap, but also
indirect due to transmission of
tomato yellow leaf curl virus

(TYLCV). The present work
aimed to find out the proper rate
of pesticides to control whitefly
and other piercing sucking pests,
minimize virus infection and
decrease the pesticide
contamination.

MATERIALS AND
METHODS

Field experiment was
carried out during early Summer
Plantation 2002 at El-Zarkia
village, Zagazig, Sharkia. An
area of quarter feddan was
divided into twenty plots. The
experiment was laid out in
randomized block design, each
plot was about 1/100 feddan (42
m2) replicated four times.
Tomato seedlings (variety U.C.
97-3) were transplanted in
1/4/2002. All  treatments
received the normal agronomic
practices as followed in the area.
The pesticides used were as
follows:
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1) Biofly is a liquid biological
formulated contain spores of the
fungi, Beauveria bassiana 3 x
107 conidia/ml. .It was applied at
the rate of 100 ml/100 liters of
water (L.W.). It was provided by
Naser fertilizer and biocides
Co., El-Sadat city, Egypt. - -

2) Naterlo (Natural oil) 97 %. It is
a blend of vegetable oil;
emulsifiers and- antioxidant. It
contains 93 % pure vegetable oil
and was applied at the rate of
625 ml/100 liters water. It was
provided by STOLLER
Chemical Company, U.S.A.

3) Marshal (carbosulfan) ‘20 % Sc.
at the recommended rate (1R)
100 ml/100 L.W. and % R.
Spraying started at 19/4/2002 at
early moming. Each compound
was sprayed - twice at 7 days
interval. A knapsack sprayer
provided with one nozzle was
used. Randomized samples were
taken directly-before and after
spraying at 1, 3, 5 and 7 days
according to the . protocol of
Ministry of the Agriculture. Ten
leaves from each plot were taken
randomly and kept in paper bags
and examined immediately by
using a binocular microscope in
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the laboratory of Plant
Protection Institute. The study
aimed to evaluate the efficiency
of the tested compounds for
certain piercing sucking pests,
i.e. B. tabaci, Aphis gossypii,
Tetranychus urtica and the more
abandance . natural enemies
.Tomato plants were planted
adjacent to wheat of three sides
.Tomato plants showed the
tomato yellow leaf curl virus
(TYLCV) symptoms were
counted according to Yassin and
Nour (1965). Assessment was
carried out by examining 25
plant / plot (100 plants /
treatment) and recording the
number of infected plants after
30 and 60 days of transplanting.
The  percent reduction in
infestation = were - calculated
according to Henderson and
Telton (1955) equation. All data
were analyzed using analysis of
variance. Means were separated
by Duncan’s multiple range test
(1955).

RESULTS AND
DISCUSSION

1.Efficacy on B. tabaci



199%%

The initial and residual
activity of two sprays of Biofly ,
Naterlo and Marshal pesticides
against whitefly, B. tabaci
infesting tomato plants are
tabulated in Table (1):

Data indicated that after the
Ist spray no significant
differences  were recorded
between the tested materials.
-Marshal (1 R) and Naterlo
~achieved highest initial
reduction reached on egg
population 58.03 and 57.82 %,
~respectively.  Biofly caused
lower initial reduction in eggs
population (32.71 %).
Concerning - the residual effect
(3rd till 7th day after spray):
data in the same table indicated

that the sprayed bio fly B.
bassiana was achieved
satisfactory  residual activity

reached, (81.01%)’ indicating
better performance than that of
Marshal (1 R) (70.54 %).

Data of the 2nd spray revealed
that Marshal when used at (1R)
showed superior initial reduction
in population among the other

. compounds
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tested compounds. It caused
excellent control (55.90 %) .

Data also showed that, B.
bassiana when applied twice
achieved more or less-good
control against eggs infestation
on tomato plants. It caused
relatively high residual activity,
being 57.62%  reduction in
population - of B. tabaci eggs.

Naterlo showed °~ moderate
residual effect, revealing
71.86%  reduction in egg

numbers of whitefly after the
same period . Qur results are in
harmony with that obtained by
Issa et al., (1995), who reported
that the mean of % reduction in
eggs infestation of six sprays by
Naturalis (L) at rate 100 ml/100
L.W. was 41.95 % reduction. On
the contrary, our data on B.
bassiana and Naterlo treatment
on tomato are in contradiction
with that reported by Metwally
Samia et al., (1999) on squash at
Qualyoubia. They cited that
Naturalis and Naterlo at the
same rates were induced mean
reduction 94.21% and 96.52% in
infestation of the egg stage after
7 days from spray . The same
when used at



Table (1). Percent reduction in infestation with egg stage of Bemisia rabaci on tomato plants trcated with Biofly, Naterlo and Marshal at
El-Zarkia, Sharkia governoratc during carly summer plantation (2002).

Percent reduction in infestation with the egg stage of whitefly, B. rabaci at the

Rate indicated davs after 1* and 2™ sprav
Treatments | /100 L. First spray Second spray General
1 { mean of
Days Days the
o | 3 3 7 Vo | coem | *@) | 3 5 7 “ | Gererwt | total
mesn mean cffects
Biofly 100ml | 32712 | 81.92sb | 85.66a | 75.64a | 81.01a | 68942 | 26.93ab | 35.01bc | 56.35a | 81.51a | 57672 | 49-95bc | 5945
Naterlo 625ml | 57.82a ] 86922 | 68.74a | 12.24b | 563200 | 56432 | 49.64a | 67.16ab | 76.752 | 71.67ab | 71-863 | 61.93ab § 59.18
Marshal KR | g0 o | 18.15a | 49.20b | 65.84a [ 28,150 | 47.736 | 40346 | 13310 | 13.82¢ | 32320 | 28.72p | 24950 | 2204 | 3119
Marshal IR | 100 mt | 58.038 { 69.34ab | 75.88a | 66398 | 70.54ab [ 67.41a | 55.9a | 86508 | 75.892 | 85.8a | 8209 | 75.34a | 7148
Cont. No./leaf 407 |12 96 |987 a8? |11 s |s27
LS.D.0.05% 4213 (3507 [2188 {2795 (2383 |1442 3259 [3521 [4404 [a769 |2647 | 1825
Temperature ¢* 32 |29 |95 |22 199 |20 [217 |224
R humidity % s60 |430 |s20 |seo s60 |s60 |ss0 |s3o0

Figures denoted by the same letter are statistica

*Mean of initial activity.

** Mean of residual activity (the effect from 3™ till 7 day after spray).

R = recommended rate.

% R = Half recommended rate

iy insignificant (at $%) level.
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Fayoum governorate induced %, .

reduction 88.52 % and 92.30 %
respectively.

As for the nymphal stages
of whitefly infesting tomato,
data in Table (2) indicated that,
one day after the first spray of
the pesticides tested, Naterlo and
Marshal (1R) caused the highest
initial reduction in infestation,
being 77.6 % and 73.92 %. The
other compounds showed
unsatisfactory residual nymph
control (3- 7 days after spray).
The myco-insecticide caused
51.72%reduction in infestation
compared with 64.11 % for
Marshal (1 R).After the 2nd
spray, they achieved 66.99 %
and 74.14 % reduction
respectively. This finding
indicated good residual activity
for B.bassiana. Accordingly,
Naterlo proved the most
effective treatment. It was
induced good residual activity
after 2nd spray with 59.48 %

population reduction.
Our results are in agreement
with  those obtained by

Metwally, Samia et al., (1999)
who reported that the natural oil
at 625 ml /100 L.W. gave
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excellent initial kill against the
immature stages of the whitefly
at Qualyoubia.

As for Biofly performance,
our results are in agreement with
those. obtained by Issa et al.,
(1995).The same trend of results
is in accordance with that
obtained bY Abd-Allah (1999),
who reported that, carbosulfan
(Marshal 25 % w.p) at 150
g.a.i./Fed., gave excellent
control till five days after

-application with, B. bassiana
.resulted in acceptable control to

the insect nymphs till the
seventh day after, application
when applied at 3ml./ L.

Data in Table (3)
summarized the effectiveness of
Biofly, Naterlo and Marshal 20
% Sc against immature stages
of whitefly, B. tabaci (Genn.),
virus infection symptoms and
their associated natural enemies
under field condition. All
compounds tested reduced the
number of immature stages of B.
tabaci below the number in the
untreated plants without
affecting on population of
natural enemies except Marshal



Table (2): Percent reduction in infestation with nymphal stage of Bemrisia fubaci on tomato plants treated with Biofly, Naterlo and Marshal

at El-Zarkia, Sharkia governorate during carly summer plantation (2002).

Percent reduction in infestation with the nymphal sl:Fe of whitefly, B. fabaci at the
Rate indicated days after 1 and 2* spray
Treatments | /100L First spray Second spray
water D General
Days avs mean of
W] 3 [ 5 7] * Jeem| @] 3 5 7 ] ** e | the
— mean total
effects
Biofly 100ml |34.0b | 44.85 | 50.50a| 59.81a | 51.72a |47.29 | 40.51bc | 58.482b | 65.86b | %6.62a | 66.99a | 60.37a | 3383
Naterlo 625ml |77.6a | 46.14a [ 41.80a | 37.63a [ 38.52a | 4829 | 66.62a | 73.05a | 58.01ab | 47.38bc | 59.48ab | 61.27a | 5478
Marshal %R | 5o m1 | 14780 | 32058 | 25.22a | 35392 | 3091 | 2688 [2738c | 3948 [s0.12a |34.18c {4126 {37796 | 3234
Marshal IR 1 oo m) | 73.92a | 95.94a | 47.250 | 49.158 | 64.11a | 66.57 | 59.20ab [ 71.46a | 77.07ab | 73.9ab | 74.14a | 70.43a | 7042
Cont. No/ leaf 453 [933 (56 |87 413 [s713 |80 leuws
.,
LS.D.0.05% 3229 |s266 [as16 | 3239 |3721 280 2294 2213 |272n [1s16 | 1048

£00Z (S)°ON € 104 “say oSy [

Figures denoted by the same letter are statistically insignificant (at $%) level.

*Mean of initial activity.
** Mean of residual activity (the effect from 3™ till 7* day after spray).

R = recommended rate.
% R = Half recommended rate

Z
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Table (3). The cffects of two pesticidal sprays on the reduction percentages of B. rabaci (Genn.) and its relation with both of the percent
TYLCYV infection & the natural enemies ox Tomato plants.

“Abd- Allah, A.A.

2000

— Davs sfier | treatmentes
Tr—estments | Rate/160 L. Name of First application Second application %% infestation by TYLCV symploms after
water predator Zero | 20/4 /¢ 44 2/4 2774 29/4 1/ 38 30 days 60 days Mean
time
- Chrysaperia cormea s 3 . 4 [ 4 3 § s
Coccenclia indecimpunciata 3 ] 2 2 3 2 H 3 4
Biofly 100 m| Orius spp s 2 2 3 2 3 [] 4 & 1222 15.11 13.67%
Mummies ¥ 15 7 s 4 1 - . ]
J 33.3 63.3 62.09 61.73 33.712 46.75 61.11 ».0?
Chrysoperia cornea ? 4 2 1 2 1 1 2 2
Coccenclia wndecimpunciata t H 2 1 1 1 . 3 2
TENaterclo 625 mi Orius spp 2 3 1 1 2 - 1 1 1 . 1044 1022 10.33%
Mummies 19 15 6 4 6 1 I 2 4
. 62.71 66.53 55.27 24.94 39.13 70.1) 61.38 $9.53
Chrysoperia cormea 6 3 1 . - - . -
MEE==_arshsl Coccenclia undecimpunciata i 4 2 1 1 . . . .
=—20% Sc. S0 ml Orius spp 4 3 1 1 - - - - - 1022 1267 11.45%
(12R) Mummies 17 10 ] 2 \ - - - .
M 1647 4067 4553 3L $8.13 26.63 412 3148
Chrysoperic cornea 4 1 1 - . - - . R
MEEE arshal Coccencila undecimpunciaa 2 - . - . . . . .
20 % Sc. 100 mi Orius spp 3 - - . . - - . - 933 o1 922%
{IR) Mummies 16 17 - - - . - - .
L 65.98 2,64 61.56 $1.77 $1.6 79.03 75.46 988
Chrysoperia cornee 2 3 s 4 [ s H ? []
Coccenelia undccimpunciaia 3 2 2 s 3 4 3 s s -
" Untreated Water Orius spp 2 2 1 2 3 2 2 3 L} 2667 49.37 37.92%
control Mummics is 1} 17 -1 16 14 19 0 26
. 459 o 3 9 ] 67.33 o b1

* Mean of % reduction in infestation st indicated day aficr spray on egg and nymphs stages of B. tabaci from Tables (| and 2).
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at the applied rate. The numbers
of all predators under the
experimental conditions were
reduced specially after the 2nd
spray and were reached zero
when treated with Marshal.
"These result are in agreement
with those obtained by El-Ghany
et al. (1992). They reported that,
population of two insects and

predator  species (Chrysopa
carnea  Steph., Coccinella
undecimpunctatu  Reich and

Syrphus spp., were reduced in
all treated plots.

As for the untreated
plots,data indicated that the
immature stages of whitefly
densities were highest once at
April ,26 inspection ,showing 93
individual/leaf . The population

of predators reached:
Chrysoperla carnea
(6individual/leaf),  Coccinella

undecimpunctata (3 indi. / leaf),
Orius spp. (3 indi. / leaf) and
mummies (16 indi. /leaf). The
highest population was recorded
one at inspection of May, 3.

As general, data indicated
that Biofly, B. bassiana
achieved the best control of B.

2001

tabaci without serious reduction
in the population of natural

. enemies.

This result is in
agreement with the findings of
Emara et al., (1999), they
reported that, Chrysopa carnea
and Orius spp. were highly

susceptible to imidaclopride,
thiocyclam,  primiphosmethyl,
fenobucarb, pyridaben,
fenazaquin and pymetrozine

while Biofly and Naturalis were
the highly effective in the
control of B. tabaci population
without serious effect on natural
enemies.

Concerning the effects of
tested materials on tomato plants
and virus symptoms (TYLCV)

after 30 and 60 days from
transplantation, the results
indicated that, the tested

compounds greatly reduced the
tomato yellow leaf curl virus
symptoms as a direct relation to
the effective rate of pesticides
against B. fabaci. transmitting
for this virus diseases.
Therefore, the compounds tested
could be arranged in descending
order as follows: Biofly, marshal
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(4 R), Naterlo and Marshal
(IR). '
Generally, Biofly fungal
compound can be used
suqbessﬁxlly to reduce the
whitefly stages by the rate of
100 ml/ 100 L.W. and reducing
the virus symptoms on tomato
plants without environmental
hazards. These results are
in agreement with those
obtained by Issa et al., (1995).

2. Efficacyon Aphis gossypii
nymphs

Data in Table (4)shows
- the effect of the tested materials
on the population of Aphis
gossypii nymphs. The results
after the Ist spray clearly
indicate that all tested materials
except (Marshal 2 R) reduced
significantly the- aphid
population to different degrees.
Materials can be arranged ina
descending order as follows:
marshal (1R), Naterlo, Biofly
and Marshal (2 R). The
corresponding percent
reductions as a mean of total

effect for these materials
reached 91.93 %, 66.07 %,
5873 % and 4542 %,

Abd- Allah, A.A.

respectively. It can be said that
Marshal (1R) caused the highest
% reduction in infestation
reached 92.39 % as initial and
91.78% as a residual reduction
till the end of the 1st spray.
Naterlo and biofly gave a
moderately  percentage  of
population reduction during the
inspection dates i.e., 66.07 %
and 5873 as total %
respectively.

Data on the 2nd spray
showed that all the tested
treatments except Marshal (2 R)
decreased significantly the pest
population. Materjals could be
arranged according to their mean
of total effect as Marshal (1 R)
(8295 %), Biofly (81.84 %),
Naterlo (77.35 %) and Marshal
(*2R) (46.15 %).

These finding agree with
Metwally, Samia et al. (1999)
who found that Naterlo can
achieve a significant reduction
of A. gossypii population and
can be safety used on vegetable
crops. Shalaby et al., (1991)
reported that, Marshal 25 %
W.P. at 300 g/Fed. and 900 g/
Fed. controlled excellently aphid
in early season.



Table (4): Pcrceat reduction in infestation with cotton aphid, Aphis goyssypi on tomato plants treated with Biofly, Naterlo and Marshal at
E)-Zarkia, Shurkia governorate during carly summer plantation (2002).

Percent reduction in infestation with cotton aphid, Aphis gossypii

Rate a1 the indicated days after 1™ and 2™ spray
Treatments 2100 L. First spray Seceond spray
waler General
D.” days means of
the
(1) 3 [ 7 bid »Gmnl “«) 3 s ? .. Cenera) 10tal
" mensd mean effects
Biofty 100ml | 41.52b | 51.020 | 71.43ab | 70.96ab | 64.47> | 58.73b | 78.57a | 92.10a | 81.89a | 74.8ab | 82.93a | 81.84a 70.29
Naterlo 625mi | 83.14a [ 61.62b | 68470 | 51.05bc | 60.38b | 66.0M $7.76a | 95220 | 70.50a | 55.92b | 73.88a | 77.352 7171
Marshal %R | g0 o) | 24.41c | 66.80b | 55290 | 35.06c | 52.42b | 4542¢ | 14.00b | 57.52a |63.37a | 49.71b | 56.87b | 46,15 | 4579
Marshal IR | 00 0 | 93308 | 96.09a | 90.48s | 88.77a | 91.78a | 91930 [62.00a | 86.11a [83.70a | 100.0a | 89.942 [ 82950 | s57.44
Cont. No./ leaf 287 |24 20 46 47 s41 |20 293
L.5.D.0.05% 1678 | 2868 |2115 |2706 |1899 |105s |3028 [4603 |e191 4091 |1899 | 1991

Figures denoted by the same letter are statistically insignificant (at 5%) tevel

*Mean of initial activity.

% Mean of residual activity (the effect from 3" till 7* day after spray).
R = recommended rate.
% R = Half recommended rate

Z
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Table (5): Percent reduction in infestation with moving stage of two spotted spider mite Tetranychus urtica on tomato plants
treated with Biofly, Naterio and Marshal at El-Zarkia, Sharkia governorate during early summer plantation (2002).

Percent reduction in infestation with moving stages of two spotted spider mite, Yetranychus ursice

Rate at the indicated days afier 1™ and 2™ spray
Treatments oo L. First spray Second spray
water Dayvs Days m:;:: :rr‘tllw
' (1) 3 5 7 i Genersl.| *(1) 3 5 7 id General | iotal effects
) mean . mean
Biofly 100ml | 30.20b | 49.49a | 56.88a | 56.32a | 54.23a | 48.22b | 53.10a | 70.83a [ 69.31a | 72.33a | 70.82a | 66.39a { $7.31
Naterlo 625mi | 87.47a | 78.73a | 45.95a | 53.782 | 59.49a | 66.48s | 66.16a | 58.3a | 60.44a | 55.68ab | 58.14ab | 60.15a | 6331
Marshal 'z R | 50 mi' | 24.070 | 34716 | 2536b | 37.54a | 32.54b [ 30.42¢ |25.35b | 4822 | 53740 | 35020 | 45.65b |40.58 | 3550
Marshal IR 1 100 m1 | 48.33b | 77.42a | 65.61a | 45.61a | 62.88a | 5924 | 53.16a | 5995 | 68422 | 71178 | 66.51a | 6318 | 6121
Cont. No./ leaf 293 |70 544|487 547 673 487 [393
L.5.D.0.05% 3562 4216 [3593 {4204 | 2944 |165 3928 |4018 |s3s3 |3610 [2025 |1868

Figures denoted by the same letter are statistically insignificant (at 5%) level,
*Mean of initial activity.

** Mean of residual activity (the effect from 3" till 7* day after spray).

R = recommended rate.

% R = Half recommended rate
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3. Efficacy on the two spotted
spider mite , T. urtica

Data in Table (5) showed
that, Naterlo caused moderately
initial and residual effects on T.
urtica . They achieved 53.78 %
reduction in infestation after 7
day from spray, while Biofly
proved the least effective
compound with low initial
reduction and high effect on
residual spider mite population.
It was found that Biofly needs
more times to achieve its
efficacy. It caused 5632 %
reduction after 7 day from Ist
spray. On the other
hand, Marshal (1R) showed the
moderate effectiveness on the 7.
urtica indicating 4561 %
reduction after 7 day from spray.
Ibrahim — Abla (2001) found
that, Naterlo and Biofly 3 x 10’
IL.U. gave 48.81 and 46.37 %
reduction in infestation after 7
day on T wrtica in cotton field.
Omar et al. (2000) reported that,
the initial and residual effect of
Biofly against the moving stages
of T wurtica were 70.6 % and
80.6 % on tomato plants.

2005
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