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Abstract

Field Performance and efficacy of the natural product, Bemistop-
98402 and KZ-oil when applied by different melhods against whitefly,
Bemisia tabaci (Genn.) on eggplant was conducted at Shabrakhit district,
Behera Governorate.

The obtained results revealed that, 400 rnl./100 lit. of water
from the natural product, Bemistop induced high percentages of reduc-
tion in the population density of the immature stage of B. tabaci in all
canopy levels of the treated eggplant. Bemistop exhibited slightly differ-
ences in its efficacy than KZ-oil when it was applied by Arimitsu sprayer,
but the efficiency of the two chemicals increased after application with
the Prototype sprayer because its good spray quality.

INTRODUCTION

Chemical plant protection has been an essential factor in the drive to increase
agricultural production. But, the frequent application of pesticides represents the most
important factor contributing to pest resistance development (Georghiou, 1983) such
as whitefly Bemisia tabaci which exhibited high resistance to Dimethoate and Monocro-
tophos (Dittrich and Ernst, 1983). Moreover, population acceleration has been investi-
gated and discussed for whitefly in the Sudan and mites in Egypt (Dittrich, 1987). Ac-
celeration of Bemisia tabaci on cotton treated repeatedly with Cypermethrin,
Deltamethrin and phosalone was reported by (David and Jesudasan, 1986). Also, Ultra
Low Volume (U.L.V.) application of Phosalone against Bemisia tabaci on cotton showed
the strongest tendency of population proliferation (Satput and Subramaniam, 1983).
Thus, the selection of the proper active ingredient, method of application and distribu-
tion of insecticide deposits are a constraint that cannot easily be overcome in Bemisia
tabaci control. To solve this problem, research efforts have been directed to the natu-
ral products such as azadirachtin extracted from seeds of the neem tree, Azadirachta
indica which showed good effects against pest that become resistant to synthetic
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compounds, specially Bemisia tabact (Warthen, 1989).

Therefore, the present study is an attempt to evaluate a specific natural product
(Bemistop-98402) with two different methods of application against Bemisia tabaci

on eggplant in Egypt.

MATERIALS AND METHODS

1. Chemicals used

Bemistop-98402: Novel and specific natural product, used by 400 ml./ 100 lit. of
water. This natural product is composed of 10g of Laryl acetate, 4g of Carvacrol, 11g
of Geraniol, 200 g of Huile, 120g of C11, 500g of Geropon and 124g of Butyi glycol in

one liter.
The sample of Bemistop-98402 was a gift from NITCHIMAN corporation, Japan.

KZ-oil: Local mineral oil, produced by Kafr El-Zayaat Co. for Pesticides and Chemicals,
formulated as emulsifiable concentrate used at a concentration of 1% (V./V.).

2. Sprayers and rate of application
A. Motorized knapsack sprayer, Arimitsu with a spraying volume of 30 lit. / fed.
B. The hand held drop tube Prototype sprayer with spraying volume of 40 lit./fed.

The technical data, spray parameters and performance of the sprayers are indi-
cated in Table 1.

3. Field application

The evaluation of the efficiency of the natural product, Bemistop-98402 and the
proper method of application against the whitefly, Bemisia tabaci on the black variety
of eggplant, Solanum melongena L. was conducted at Shabrakhit district, Behera Gov-
ernorate on September 13th, 1999.

3.1. Exploratory trials: To assess the proper rate of the natural product Bemis-
top-98402, three rates of 400, 300 and 200 ml./100 lit. of water applied against Be-
misia tabaci (Genn.) in infested small plots of eggplant by Arimitsu sprayer.
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Table 1. Technical data and spray parameters applied to control Bemisia tabaci on
egyplant at El-Behera Governorate.

Equipment used
Spray paramete

Knapsack motor
sprayer Arimitsu

Hand held drop tube
prototype sprayer

Atomization type

Pneumatic + Rotary

Pneumatic+rotary

R.P.m.

6000

8500

No. & type of nozzle

One spinning disc

Four spinning discs Pink,
Red, Orange and Yeliow!"

(fed./day)

Flow No. 3 v
Flow rate (L./min.) 1.4 0.760
Capacity of solution tank (}.) 16 10
Spray volume (l.fed). 30 40
Swath width (m.) 5 2
Rate of performance 11.0 4.5

(1) Vertical arrangement of spinning discs on tail boom from upper to lower at hand

held prototype sprayer.
- Spraying type: Target.

- Averge working speed : 2.4 K.P.H.
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3.2. Chemicals evaluation: The most effective rate, 400 ml./100 lit of water
was evaluated in comparison to the recommended rate of KZ-oil (one lit./100 lit. of wa-
ter). Such appraiéal was conducted by Arimitsu and Protdtype sprayers with 30 lit./fed.
and 40 lit./fed. for each sprayer, respectively. The application was carried out against
Bemisia tabaci in small plots (225 m2) of eggplant, using three replicates for each

chemical and each sprayer.

Before Spraying, the immature stages of whitefly were counted on eggplant
leaves at three levels of it's canopy (upper, middle and lower). Within each plot, ten
leaves were randomly picked from each level of the middle rows of the plot and collect-
ed in paper bags for counting the immature stages by steromicroscope in the laborato-
ry. Samples were collected before application and 2, 5, 8; 11 and 14 days after spray-

ing.

The activity of the applied chemicals was evaluated as reduction percentages in
the populatlon of the immature stages by Henderson and Tilton formula (1955). The
initial effects was calculated after 2 days of apphcahon whlle residual activity was esti-
mated after 5, 8, 11 and 14 days of spraying.

4. Sampling of sprayed deposition: To estimate spots (droplets) distribution
through the canopy of the eggplants in the treated plots, Novartis, watery sensitive
paper were fixed as a sandwich on three levels of thirty selected plants at about one
meter distance between each two adjacent plants. Parallel with this line, thirty metal
spray collectors (1.2 meter hight) were fixed in a diagonal line in each treatment and
furnished with the same sensitive paper on three levels of each spray collector (Hindy,
1981).

In order to estimate spray losses on the ground through the canopy of the treat-
ed eggplant, one sensitive paper was fixed on a ground wire holder situated between
each two plants in each of the tested sprayer Arimitsu and Prototype sprayers. Meas-
urements of droplets size and number were carried out with a scaled monocular, the
corrections and calculation of such technique for measurements and determination of
droplets were conducted according to (Anonymous, 1978). The average climatic condi-
tions of air temprature, relative humldlty and wind velocity were, 27°C, 70% and 0.5- 1
m/sec., respectively.



M.F.NEGM 183

RESULTS AND DISCUSSION

1. Efficiency of Bemistop-98402 against Bemisia tabaci: The explora-
tory trials which were carried out to disclose the proper and effective rate of Bemistop
revealed that, the tested three rates, 400, 300 and 200 ml./ 100 lit. of water resulted
in 85.3, 73.2 and 65.2 percent of reduction in immature of Bemisia tabaci on the
whole eggplant.

The most effective rate (400 ml./ 100 lit. of water) was chosen to evaluate the
efficiency of this product in a large scale in comparison with the recommended rate of
Kz-oil (1 1it./100 lit. of water) under field conditions.

Table 2 indicates that, 400 ml./ 100 lit. of water of Bemistop induced high re-
duction percentages in the population density of the immature stages of Bemisia tabaci
after 2 days on all treated levels of eggplant than KZ-oil after their application with Ari-
mitsu sprayer. The application of Bemistop resulted in, 86.9, 82.9, 81.4 and 82.3 re-
duction percentages against the immature stages of this pest on all levels of eggplant
canopy (upper, middle and lower) and whole plant, compared with 83.6, 81.4, 75.0 and
78.3 in the case of KZ-oil application by the same sprayer.

Also, Table 2 shows that, the residual effect of Bemistop after 5 to 14 days of
spraying by Arimitsu was higher than the residual effect of KZ-oil against the immature
stages of Bemisia tabaci. The reduction percentages of Bemistop residual effect were
79.6, 78.7, 69.6 and 74.2 compared with KZ-oil which were 77.5, 74.1, 65.4 and 68.9
percentages of reduction in each level of eggplant canopy, respectively.

On the other hand, the using of Prototype sprayer increased the initial Kill and
the residual effect of Bemistop and KZ-oil than the using of Arimitsu sprayer, Table 2.
But after using Prototype, the initial Kill and residual effects of KZ-oil increased than
Bemistop. Table 2 indicates that, the reduction percentages produced by KZ-oif were
92.0, 90.9, 82.1 and 84.7 after 2 days of application and 85.8, 82.3, 72.0 and 77.2
after 5 to 14 days in each level of eggplant canopy and whole plant, respectively. In
the case of application of Bemistop with the same machine, the produced reduction
percentages were 87.1, 85.3, 88.2 and 86.5 after 2 days of application and 81.2,
76.9, 75.4 and 76.2 after 5 to 14 days of application in each level of eggplant canopy
and whole plant, respectively.

Data in Table 2 reveal that, the natural product Bemistop could be considered
as a good and effective product for controlling Bemisia tabaci even it was applied with
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Arimitsu or Prototype sprayers. Spraying of Bemistop with Prototype exhibited slight
efficiency than Arimitsu, but the two tested sprayers gave sufficient reduction per-
centages against whitefly nymphs on eggplant. This result agreed with (Carlos et al.,
1995) who stated that, the effectiveness of insecticides does not only depends upon
the material used, but also on some other factors such as, application method, timing
and rate of application and weather conditions.

In respect of material used, the natural product, Bemistop could be consideréd
as a good and effective natural material against Bemisia tabaci such as azadirachtin ex-
tracted from seeds of the neem tree, Azadirachta indica which showed high efficiency
against pests that become resistant to synthetic compounds, specially Bemisia tabact
(Warthen, 1989).

2. Qualitative distribution of Bemistop-98402 and KZ-oil deposits
on eggplant: Bemistop and KZ-oil were sprayed by Arimitsu and Prototype sprayers
‘against Bemisia tabaci on eggplant to study the effect of spray quality and quantity in
relation to its biological effectiveness.

Bioassay results in table 3 show that the quantitative and qualitative specifica-
tion of Bemistop and KZ-oil spectrum produced by Prototype sprayer are higher than
which were produced by Arimitsu. Prototype sprayer produced sufficient number of
drops, suitable volume median diameter (VMD) and good distribution on the treated
surface of each level of eggplant. The average of droplets number of Bemistop after
spraying with Prototype sprayer was 161/86 (upper/ lower surface of the leaf) drop/

cm?

compared with 101/43 drops/cm? after spraying with Arimitsu. The same trend
was obtained after application of KZ-oil with Prototype and Arimitsu sprayers, the aver-
age number of droplets/cm? (upper/ lower) was 166/87 compared with 107/48

drops/cm? with Arimitsu sprayer.

Also, Table 3 indicates that, the volume median diameter of the droplets (VMD)
produced by Prototype sprayer was bigger than those produced by Arimitsu. In the
case of the Prototype sprayer, the diameter (VMD) of Bemistop was 83/74 um (upper
/Lower) compared with 79/68 um in the case of spraying of KZ-oil. In case of Arimitsu
sprayer, the diameter (VMD) of Bemistop was 79-67 um (upper/ lower) compared with
74 - 59 um (upper / lower) in the case of spraying with KZ-oil.

The deposits on spray collectors support the previous results, since the average
of droplets number/cm? produced with the use of Bemistop and KZ-oil by means of the
Prototype sprayer were 160 drops/cm2 and 159 drops/cm? compared with 110
drops/cm? and 112 drops/cm2 in the case of spraying with Arimitsu sprayer for each
chemical, respectively, Table 3.
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In conclusion, Prototype sprayer produced - generally - the denser droplets num-
ber/cm? and bigger sizes in comparison to Arimitsu sprayer, It which due to two main
factors, the first is the rate of application applied which was 40 lit./ fed. and 30 lit./
fed. for the Prototype and Arimitsu, respectively. The second factor is the percentage
of losses of spray on the ground between plants which was 18.9 and 21.7% after
spraying of Bemistop with Prototype and Arimitsu sprayers, respectively and 18.3% af-
ter spraying of KZ-oil with Prototype compared with 21.0% in the case of KZ-oil spray-
ing with Arimitsu,Table 3.

Finally, the high percentages reduction of whitefly nymphs obtained by Bemis-
top-98402 and KZ-oil, Table 2, applied with the Prototype sprayer could be attributed
to its good spray quality produced and the efficacy of these chemicals. Although,
spraying ol Bemistop and KZ-oil with Prototype sprayer resulted in slight difference in
their efficiency than Arimitsu sprayer, the two sprayers produced sufficient results with
the two chemicals against Bemisia tabact on eggplant at all its canopy levels. It is in
agreement with (El Sayed et al. , 1997) who stated that, high volume sprayers were
nearly equal to the low volume ones, but they recommended the use of low volume
sprayer to insure the penetration of droplets to the middie and lower levels of the plant
canopy.

Moreover, the results of Bemistop-98402 in the present study may be consid-
ered as an alternative controlling method against Bemisia tabaci which has developed
resistance to most of th commercially available insecticides (Forer, 1990).
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