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2- REVIEW OF LITERATURE

2-1. Spray application .

Selection of the best chemical and technique to control the fruit leaf roller on citrus.
Orchard sprayers. Spray-duster, hale boom spray rig, speed sprayer, spray rig. No
description was given to the a/m types ... atomizers, ... etc. HV: 150-500 gal. /acre with
the use of all sprayer. Spray-duster (600 lit. /acre) spray rig (50 lit. /tree). The speed
sprayer affords the most uniform tree coverage followed closely (Atkins, 1951).

Hough and Mason (1951) found that the suitable methods used to spray orchards
should depend on the local conditions, like the surface of the treated area, labor costs, and

the type of sprayers used.

The main factors affecting the pest control application efficiency was indicated by
Yeoman and Rogers (1953) who obtained a maximum deposit and coverage when the
equipment should atomize the spray liquid to the proper particle-size and release it with
sufficient velocity and momentum to deposit as many droplets as possible on the treated
target. He recorded that small droplets had to move fast to have sufficient momentum to
penetrate the air cushion formed when the air stream was defeated in front of subject.
Practically ,all droplets were deposited from sprays directed downward. From sprays
directed horizontally toward a vertical surface, however the amount of deposit was
inverse proportion to the distance between the nozzle and the surface. The deposit
decreased gradually with the increased spray height until a point of about 75% deposit
was reached, and then dropped off rapidly. He also observed that the deposit was greater

when adequate spray was released to penetrate an air stream in the direction of the spray.

Brown (1956) described and recommended the platforms and spray towers for
orchard spraying, which enable the operator to spray adequately the top of the trees with
less effort than spraying from the ground. He stated that the platform should be fixed at
2.5-3m above the top of the trees for efficient service result. Efficient spraying was made
also when the operator’s head was as high as the general level of the tree tops using spray

towers.



Brown (1956) and Himel (1969) found that , the efficiency of chemical control
application depends generally on its ability to distribute the spray material as evenly as
possible on the target and to kill the maximum ecosystem contamination .They found
that, in all types of atomizers, the decrease of flow-rate under given technical conditions
increased the liquid atomization and gave narrow spectrum of droplets. However, the
increase in the flow rate gave better coverage. The same authors added that, from the
physical point of view, minimizing the liquid viscosity and surface tension increased the
liquid atomization proportionally. Wetting agents were ineffective, to some extent, in
reducing evaporation. On the contrary, it increased atomization processes. Increasing the

liquid viscosity was also found to decrease the spray angle of hydraulic nozzles.

Martin (1958) found that the biological efficiency of the application depended on
the mean level, distribution of the deposit, and the coverage of plant surface achieved. A
leaf surface may be completely covered by the deposit that was evenly distributed, such
as might result from the impact of droplets in small spraying volume. Adequate coverage,
which implied the sufficient distribution of certain minimum levels of deposit, was the
chief aim. The degree of coverage needed, however, depended on the nature of the pest to
be controlled and the mode of action of the chemical pesticide. A mobile insect might be
affected by coming into contact with a poison scattered at intervals over a surface. The
same authors added that in the control of fungi and scale insects, the coverage required
would depend upon the extent to which the pesticide could exert its action at a given
spray height. The same author (1958) defined the low-volume spraying (LV) as an
application with spraying fluid insufficient to cause run-off the target being spotted by
discrete droplets, which may or may not coalesce. Kearns (1958) recommended LV
spraying volume for orchards as 100 gal/acre instead of 500 gal. in HV. Stapley (1958)
found that with LV spraying, the loss of pesticides was less than with high-volume,
because of the absence of dripping. Compared with high-volume spraying, LV spraying
gave equal biological results in the control of apple pests, and the two techniques
produced equal fruit quality. He advocated the use of liquid formulations in LV spraying.



