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Abstract

The present work was carried out to evaluate the quality of spray
produced by Mi-2 helicopter and conventional motor sprayer using rates
of application 40.0 and 2400 L/fed, respectively. A summer oil
(Masrona super oil) was used for controlling red scale insect, Aonidiella
aurantii (Order : Homoptera Fam : Diaspididae) and the white fly, Dialeu-
rodes citri (Fam : Aleyrodidae) on sweet orange trees. Due to sufficient
down wash created by the helicopter, good spray coverage coinciding to
a great extent with the distribution of infestation on the treated trees
resulted. The spectrum of oily droplets deposited on citrus trees was
bigger in size with 11% and with about 50% less in number than the
watery droplets that were recorded under airstrip conditions due to the
viscosity factor. The average size and number of droplets collected un-
der airstrip and orchard conditions were 340, nm-60 droplets/cm2 and
443, um-33 droplets/cm?2, respectively. The C.V. % of droplets distribu-
tion number on spray collectors was 48%.

The total spray lost on ground with aerial and ground application
was 15% and 75%, respectively. A positive correlation was found be-
tween aerial spray coverage and the control of red scale insect wher
mortality percentage increased 1% more by increasing the droplet size
with 4.0 pm. The daily performance of motor sprayer and Mi-2 helicopter
was about 3.0 and 500 fed./day, successively. The price of aerial spray-
ing of one feddan by aerial means was cheaper by about 56% than the
price of motor sprayer. In additon to reducing dose amount with low vol-
ume spray by helicopter to the fifth in comparison with motor sprayer. In
general the helicopter was superior in controlling red scale insect on cit-
rus than ground motor sprayer.

INTRODUCTION

Adjustment of spraying equipment to operate with proper parameters is one

of the vital factors responsible for obtaining successful application and satisfactory

biological and economical results. Due to washing of citrus trees, big amount of

chemical, time, expenses and effort were lost (Carman, 1975).
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The use of helicopter with lower rates in spraying orchards was tested and
recommended by many authors such as Johnstone (1978), Witkowski (1978), Moch-
ida et al. (1981), Helmy et al. (1984), Amsden (1986), Gabir (1991), and Helmy et
al. (1994) where they confirmed the superiority of helicopter in comparison with
fixed-wing aircraft.

In Egypt, big orchards are suffering from shortage of manpower required to
operate ground equipments, thus encourged the interference of helicopter for com-
pensation.

The present work is a comparative study to evaluate the spray coverage of a
miscible oil on sweet orange trees Citrus sinenses using a (Mi-2) helicopter and a
conventional motor sprayer. As well as, to assay the control results of both the red
scale insect, Aonidiella aurantii (Mask.), and the white fly, Dialeurodes citri,
(Ashmead). Amin (1970) and Helmy (1982) revealed that, the highest population of
red scale insect occurred in the north east direction of the tree during August and
the lowest in the south-east direction during May, where lower Shady zone and cen-
tral core of trees tend to harbour higher population, while the lowest population ac-
cumulated always on the upper most exposed zone of the tree. The photonegative re-
action of the insect seems to be the most important factor regulating such
distribution. Hall and Ford (1933) found that the red scale insect distribution was
more dense on the dusty citrus leaves. Dickson and Lindgreen (1947) reported that,
in winter the red scale insect prefered the southern side of citrus trees than the
northern.

Oviposition and development of immature stages of white fly occurred under-
side the young leaves of citrus (Bullock and Brooks, 1975).

Helmy et al. (1996) found that, the distribution percentages of A.aurantii
scouted and examined before spraying were 45%, 35%, and 20% on the upper, mid-
dle and lower levels of the orange tree, on both periphery and core. Most of the ex-
amined samples were found on the upper surfaces of leaves and orange fruits. Also,
they found that the distribution percentages of Dialeurodes citri - before spraying -
were 25%, 35%, and 40% on upper, middle and lower levels of orange trees. Ma-
jority of adults and nymphs on the tree periphery were observed on lower surfaces
of leaves only.

MATERIALS AND METHODS

Two spraying tests were applied on sweet orange plantations in Sharkeya
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governorate, during December 1994. The percentage of green area to the total or-
chard area was about 70% and distances of cultivation was 3 x 7m.

The mean height and diameter of trees was 4.0 and 1.5 meters. A (Mi-2) heli-
copter was calibrated to deliver 40.0 I/fed. of summer light oil (Misrona super oil),
with a dosage of ten litres of such oil emulsified in thirty litres of water. The ob-
tained spectrum of droplets ranged between 180-550 micrometers (VMD) with a
number not less than 30.0 droplets/cm2. Techno-Operational data of helicopter, and
motor sprayer, as well as, the applied spray parameters are recorded in Table 1.
Spray quality of helicopter's swath was determined under both airstrip and orchard
conditions.

In airstrip, dyed watery spray-with Nigrosine 0.5% was collected on glossy
white paper "Bendakote mounted on fifty receptors of 1.4 m. heigh consistuting the
samping line. In orchard treatments, three cards of "Bendakote paper were fixed as
a sandwich covering each leaf on the upper, middle and lower levels of three trees in
a diagonal line. At each level, cards were mounted inside and outside the tree. Eight
wire holders of 30.0 cm heigh, furnished with Bendakote cards were fixed on the
ground surrounding each tested tree. The mean meteorological conditions during
tests were suitable for spraying according to Yates et al (1963), and Trayford et al
(1977). Measurements of the sprayed spots were done by a special scaled mono cu-
lar. Necessary corrections and calculation of droplets were carried out on basis of
that given by Gabir (1993). Aerial spray coverage obtained under airstrip and or-
chard conditions were presented in Tables 2 and 3, respectively and the spray lost
on ground between citrus trees was shown in Table 4.

RESULTS AND DISCUSSION
1. Qualitative determination of spray coverage
1.1 Standard aerial spraying of water in airstrip

Data in Table 2 showed that the oily droplets deposited on citrus leaves were
sufficient in number and suitable in size to control both the red scale insect,
Aonidiella aurantii and the immature stages of white fly, Dialeurodes citri. The mean
number size of droplets (NMD/VMD) were 60.0/350 pum and 21.0/197 um on the
upper and lower cards surfaces, respectively. On the upper surface, there was a
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great tendency to catch bigger droplets allover the spray receptors, where one fou-
rth of the total number of droplets were deposited on the lower surface with a sig-
nificant reduction of 56% in their sizes.

The coefficient of variation (c.v. %) of droplets distribution number on spray
collectors was 48%.

1.2 Aerial spray of miscible oil solution deposited on sweet or-
ange trees

On basis of data recorded in Table 3 a significant decrease in number of drop-
lets was found on citrus trees, in comparison to airstrip receptors. The average di-
ameter of droplets deposited on citrus trees was bigger with about 11% than those
collected on the airstrip receptors. This result could be attributed to the added vis-
cous oil which alter the atomization process to create such spectrum of droplets.

The maximum number of droplets was recorded at the periphery of the trees,
then it decreased gradually towards its center. About 55.0, 34.0 and 28.0 droplets/
cm2 were deposited on the upper, middle and lower levels, respectively with aver-
age size (VMD) of 441.0, 425.0 and 259.0 pm, at the same arrangement. Both num-
ber and size of droplets found on the upper, middle and lower levels tends to de-
crease allover the trees.

Data in Table 4 showed that total aerial spray lost on ground was 15%. With
helicopter application a successful control was achieved for pests that spent their
lives on the tree canopy. The spray coverage was coincidental to a great extent with
the distribution of infestation of red scale insects and white flies as mentioned by
Amin (1970) and Bullock and Brooks (1975), respectively. A positive correlation
was found between aerial spray and the control of citrus insects A.aurantii and
D.citri, where mortality percentage increased by 1% more by increasing the droplet
size with 4.0 um.

1.3 Ground spray coverage on sweet orange trees

The diluted washing of trees obtained by motor sprayer was found to be non
homogeneous due to such sort of drizzling and irregular ground speed. For scale in-
sect control, the mature citrus tree required a spraying volume equal to its height
(in feet) plus five litres. (Carman 1975).

Therefore, the spray gun should be adjusted to direct two thirds of the spray
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bulk to the upper half of the tree. It was difficult to determine the number and size
of drizzles produced by the spray gun, as the majority of mounted cards were com-
pletely washed with the sprayed solution.

Table 4. Aerial spray lost on ground surrounding citrus trees.

Card Horizontal level Vertical level
N/Cm2 % VMD N/Cm2 % VMD
Position N/em2|  um. N/cm2 um.
North 15 27.2 347 13 37.1 268
South 23 37.0 292 6 17.2 292
East 14 22.5 583 4 1.4 437
West 10 16.3 362 12 34.3 434
Average 16 o= 418 9 i 357

About one fourth of this bulk was composed from shapeless spots of 16 spots/
cm?2 ranged between 550-1200 um in diameter. The main spray bulk was composed
of big drizzles of more than 875 um. The majority of spray bulk was subject to
leakage from the tree to the ground. This trend agreed with findings of Carman
(1975) and Helmy et al. (1994). Fig. 1 illustrated the aerial spray distribution of .
oily droplets on orange tree, the distribution percentage of infestation of pests and
lost spray on the ground. Tabulated data and illustration indicates a certain conici-
dence between the distribution of oily droplets and the distribution percentage of in-
festation of Dialeurodes citri and Aonidiella aurantii.

2. General performance of (Mi-2) Helicopter and motor sprayer

Data presented in Table 1 indicated that, the mean daily performance of motor
sprayer and Mi-2 helicopter was about 3.0 and 500.0 feddans successively under
the tabulated techno-operational conditions. The price of spraying of one feddan by
helicopter was cheaper than cost of ground spraying with 56% approximately.

CONCLUSION

It was evident that, low-volume application with helicopter offered tangible
benefits in comparison with conventional ground application, as air-borne equipment
having less general cost than ground spray units. With motor sprayer, about one
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quarter of the spray coverage having a higher average size and less number than
that collected from helicopter. The spray coverage ranged between 550-1200 um as
VMD and 16 spots / cm2 as NMD. About 75% from spray volume of motor sprayer
(more than 875 um) obtained as lost spray on ground in comparison with 15% from
spray volume of aerial application was lost spray on the ground. Aerial spraying
coverage was recorded at the periphery of the trees, then it decreased gradually
towards its center. About 55/441, 34/425, and 28/259 were deposited on the up-
per, middle, and lower levels as droplets/cm2 and average size (VMD) at the same
arrangement. It was proved that, helicopter is more superior in productivity and
performance than conventional motor sprayer. By means of aerial application, it is
obvious that, reducing dose amount in low-volume spray to fifth and reducing the
number of applications and increasing the period between treatment and harvest will
result in lower residue values, and less maintenance costs, and less chemical was
applied. It is worthy to note that, low-volume application have not appeared to pre-
dispose to phytotoxicity problems beyond those associated with dilute applications
of the same materials except when certain materials have been used in combination.
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