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Abstract

Qualitative assessment of Actellic, Naturalis-L, and Applaud in-
secticides sprayed with the recommended dosages by means of five
ground spraying techniques was conducted. The spray volume ranged
between 6-233 I/fed. against whitefly on eggplant through two succes-
sive seasons at Damietta area. Sensitive cards were mounted on egg-
plant, spray collectors and ground wires were used also to determine the
spray coverage and the spray lost on ground between plants. All treat-
ments were applied as a placement spray technique. Number and size of
leaves of different levels of eggplant and its distribution percentages
were determined. The coefficient of curling was calculated for eggplant.
Performance rate of the tested sprayers was determined. According to
quality of spray coverage, the ground machines could be arranged de-
scendingly as follows : knapsack motor sprayer "Arimitsu”. knapsack
sprayer "Solo", Micron ULVA, Semco sprayer and conventional sprayer. A
positive relationship was found between application rate and the lost
spray. About 25% from droplets were deposted on the lower surface of
the leaves of different levels of eggplants with the low-volume sprayers :
Micron ULVA, Semco, and Solo sprayers, respectively.

INTRODUCTION

Eggplant (Solanum melongena L.) is considered one of the major host plants of
the whitefly, Bemisia tabaci (Genn.), during summer season in Egypt (El-Sayed et
al., 1989). In Egypt, the whitefly normally appears on eggplants at mid to late sea-
son (August-November) as a pest. When the plant canopy is fully developed the in-
sects are covering all inter-row spaces and it becomes difficult for airborne drop-
lets to penetrate and impact the middle and bottom leaves, where the majority of
whiteflies infestation occurred. Improvement of penetration st'ill remains in experi-
mental stages (Pye, 1983; Cayley et al. 1983; Cayley et al., 1984; Abdel-Bagi and
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Adams, 1987). The efficacy of low volume and ultra low volume rates against
whitefly showed that, both rates of application gave a similar effect 1-2 days after
application, but at 5-8 days post-treatment the ULV treatment gave longer residual
action (UK et al,, 1981) .

This physical foliage barrier is a constraint that, cannot easily be invaded as
it is, inherently, related to the plant structure and its high coefficient of curling
which was subject to the present study. This investigation spot light on qualitative
determination of insecticidal deposits on different levels which were obtained by
conventional high volume and modernized low-volume sprayes. Five commercial
sprayers were tested on eggplants, using three insecticides for two successive sea-
sons 1994 and 1995. The performance of the sprayers was estimated.

MATERIALS AND METHODS
1. Estimation of the coefficient of eggplant curling

Sixty mature eggplants were chosen at random from three feddans cultivated
with such vegetable to determine its coefficient of curling. The leaves of each plant
level were outlined on a millimetric drawing paper and the resulted areas were esti-
mated by means of planimeter. The curling coefficient (C.C.) of plant was determined
according to El-Metwally (1995) formula :

Leaf area

CC.=

Ground area

where cultivated ground area is the result of dividing the area of one feddan,
i.e 4200 m2, by the mean number of eggplant in one feddan. The average geometrical
structure of an eggplant model with all its branches and leaves was demonstrated in
Fig. 1.

2. The used chemicals and bio-agents

Experiments were carried out in two feddans of eggplants cultivated at Da-
mietta governorate, during the first week of September of two successive seasons;
1994 and 1995. By means of each tested application technique, the following com-
pounds were used according to the dosage recommendations announced by the Mini-
stry of Agriculture. Actellic insecticide (Pirimiphosmethyl) 50% EC 1.5 I/fed., Na-
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Number of leaves : 54
f Average leaf area : 84 cm2
"Range : (60-108 cm2)
Upper leaves : 49 %

Number of leaves : 43
Average leaf area : 124 cm2
Range : (88-160 cm2)
Middle leaves : 39%

Number of leaves : 13
Average leaf area : 229 cm2
Range : (66-392 cm2)
Middle'leaves : 12 %

7

Fig. 1. Model of Full-grown Plant of Eggplant.
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turalis-L (Beauveria bassiana) 1.67% (2.3x1 07 conidia per milliliter product inert
ingredients 98.33% was used at 400 cm3/fed. This Biofungus compound was applied
three times at 5 days interval. Insect Growth Regulator " Applaud" (Buprofezin)
with dosage of 600 cm3/fed .

3. Design of the sampling line

Thirty spray collectors (Hindy, 1981) with a height of 1.2 meter were fixed
in diagonal line in each treatment and fumished with Bendakote cards in three levels
of each spray collector. Cards were hanged on the three levels of thirty eggplant se-
lected in a parallel position to the collectors, at about one meter distance between
two adjacent plants. In order to estimate the spray lost on ground between plants,
one of sensitive card was fixed on a ground wire holder situated between each two
adjacent plants. The average meteorological conditions during tests were as follows:
Air temperature (29°C), relative humidity (70%) and wind velocity (1.5 m/sec).
Measurements of size and number of spots were carried out by means of a scaled
monocular. All necessary corrections and calculation connected with such technique
of measurements and determination of droplets were conducted according to
Anonymous (1978). The spread factor of the used Nigrozine dye (0.5%) was 1.59
(Gabir et al., 1991).

RESULTS AND DISCUSSION
1. Coefficient of curling of eggplant

The mean number of mature eggplants per one feddan was about 40.000
plants, with an average height of branches of 1.2 meter. The age of plants during
spraying was 126 days and the average of each plant was 15 branches. The slope
angle of leaves in relation to the horizon was 459, approximately. The average num-
ber and total surface area of leaves per one plant were 110 leaves and 1.280 m2,
respectively. Therefore, the estimated coefficient of curling of eggplant was 12.2 .

From the previous results, it was found that, selection of proper spray par-
ameters especially rate of application was closely related to the structure of the
treated plants expressed as coefficient of curling with different crops according to
such coefficient should vary with stage of plant maturity, where the_dense foliage
have to retain more spray coverage. Himel (1974) referred to the loss of spray be-
tween fo‘liage down to ground as "endodrift" in contrast to losses due to "exodrift"
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outside the treated area. Tunstall et al. (1961) recommended maximization of the
volume of spray applied on cotton according to plant height, and Matthews (1971)
recommended narrowing of swath width relatively to stage of cotton plant growth.

2. Performance of tested sprayers

Data in Table 1 showed that, the tested sprayers might be arranged descend-

"ingly according to its performance from highest to lowest rates, as follows: the

knapsack motor sprayer "Arimitsu", hydraulic sprayer lever-operated “Solo",

"Semco" sprayer, Micron ULVA sprayer and conventional sprayer. These rates
agree with those obtained by Hindy (1992).

3. Qualitative distribution of Actellic deposits on eggplant by us-
ing certain spray volumes

Table 2 shows the distribution of spray deposits of Actellic insecticide pro-
duced by five ground sprayers namely hydraulic compression sprayer (Semco) at 6
|/fed., rotary sprayer (Micro ULVA) at 13 I/fed., hydraulic knapsack sprayer at 22
I/fed., motorized knapsack sprayer "Arimitsu" at 32 |/fed. and conventional hy-
draulic sprayer at 223 1/fed. The distribution of spray deposits of Actellic insecti-
cide on eggplant could be analysed and represented, as follows : )

The droplets sampled on spray collectors proved to be sufficient in number
and suitable in size, with all the tested sprayers, except of the conventional one.
The mean numbers/cm2 were 55,51-5,42 and 36-3, respectively. The mean drop-
let size was 180, 273-135, 128, 193-25 pm, respectively. In case of hydraulic
knapsack sprayers, a significant reduction in number of droplets/cm2 was accompa-
nied with a huge increase in droplet size. The reduction percentage in number was
about one half and the percentage increase in diameter was near to be triple, com-
pared with "Solo" sprayer. In eggplants a great tendency to catch more droplets was
found on the lower surfaces about 24 % with comparison of upper surfaces in case
of "Semco" and "Micro ULVA" sprayer. The size of droplets deposited on eggplants
were smaller with about 9% than droplets deposited on spray collectors, with no
significant differences in number of those droplets. It was noticed that, increasing of
spray volume caused a higher loss of spray between plants. The percentages of
spray lost between plants related to the whole spray bulk in the conventional spray-
er motorized "Arimitsu”, "Solo" sprayer, "Micro ULVA" and "Semco" sprayer were
48%, 40%, 16%, 19.9% and 18.0%, respectively.
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4. Qualitative distribution of deposits of Naturalis-L on egg-
plants using various spraying volumes

Table 3 showed distribution of spray deposits of Naturalis-L produced by the
mentioned sprayers. The obtained results could be presented as follows: By means
of Micro ULVA and Solo sprayer, the droplets sampled on spray collectors proved to
be sufficient in number and suitable in size with a mean number per cm2/size um of
60/220, 74/322, respectively. A decrease distribution deposition occurred in case
of "Semco" sprayer, motorized sprayer "Arimitsu" and conventional sprayers. The
mean numbers/cm2 and its sizes were 32/133, 17/269 and 25/527 pm, respec-
tively.

Comparing depositions on eggplants and spray collector obtained by
" Arimitsu” sprayer, it was found that, plants catched 60% more in dropiet's number
than that, on spray collectors. The size of droplets deposited on plants was smaller
with about 4.5% than size of droplets deposited on spray collectors. In general, egg-
plants caught equal or more number of droplets than the spray collectors, but in
smaller sizes. Using "Semco" sprayer and "Micro ULVA", the number of droplets on
eggplants and spray collectors were quite equal with about 22.5% and 16.8% reduc-

. tion in sizes, respectively. With the same arrangement, about 10-30% of fine drop-
lets (50 pm) were recorded on the lower surface of eggplant leaves. The percentage
of spray lost between plants in relation to the total spray was 57.3, 53.7, 25.7,
22.8 and 22.4 with the use of conventional sprayer, motorized sprayer "Arimitsu”,
"solo” sprayer, "Micro ULVA" sprayer and "Semco" sprayer, respectively. This
confirms the positive relationship between rate of application and the spray lost on
ground between the treated plants.

5. Qualitative of deposits of Insect Growth Regulator Applaud
(I.G.R.) on eggplants using certain spraying equipments

Table 4 showed distribution of Applaud spray deposits produced by the tested
sprayers. The obtained results could be discussed as follows: The droplets sampled
on spray collectors were sufficient in number, suitable in size with Micro ULVA, and
Solo sprayers. The mean {number/cm2) and (size, pm) deposited on spray collectors
were 83/198 and 75/166, respectively. In case of Semco sprayer, Arimitsu
sprayer, and conventional sprayer the mean (numbers/cm2 and size pm) were 29/
125, 36/260 and 31/485. successively. Concerning deposit characteristics on egg-
plants and spray collectors the same trend mentioned before occurred by means of
Semco, Micro ULVA, and Arimitsu sprayers but in case of "Solo” and conventional
sprayers an adverse relationship was recorded in droplet sizes. On the other hand,
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one quarter of droplets were deposited on the lower surfaces of eggplant leaves, in
the low volume treatment only. There was a significant difference in the percentage
distribution of droplets number in all treatments at different targets as shown in
table 4. The positive relationship mentioned before between rate of application and
spray lost on ground was confirmed also in this test, where the lost sprays were
50.0, 52.5, 28.7, 32.0 and 26.3% with the use of conventional, Arimitsu, Solo, Mi-
cro ULVA and Semco sprayer, successively. It is recommended to reduce the dosage
for low volume treatments in order to estimate correlation between droplet distri-
bution and the reduction percentage. Data also showed that, the physical properties
of the spray materials, dosage, meteorological conditions significantly affected the
droplet spectrum. According to the quality of spray coverage, the tested machines
could be arranged descendingly as follows : knapsack motor sprayer Arimitsu, knap-
sack sprayer "Solo, Micro "ULVA", "Semco" sprayer and conventional sprayer.
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