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ABSTRACT - The paper presents the preliminary results obtained 

when testing  some recovery panels of spraying solution, under  real 
working conditions, in vineyards. The idea of recovering the spraying 
solutions is not new in the world, being already used to produce some 
spraying equipments with solution recovering, mounted on tractor. The use 
of recovery panels resulted in the diminution in losses of spraying solution, 
while applying plant and pharmaceutical treatments. We could save thus, 
money, by recovering a part of losing solution. Making these recovery 
panels was simple, and their utilization did not damage the plants during 
the work. The adjustment of the working position of recovery panels was 
done easily. In order to increase the amount of recovered solution, the 
utilization of some lateral flexible walls, and the increase in panel height 
were required.  Such equipments have not been yet made in Romania, 
although the problem was interesting from the point of view of saving 
spraying substances, and, implicitly, money.  
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INTRODUCTION 

 
The works for plant protection against diseases and pests have a significant 

importance for the measures necessary to get high and quality yields.  
Plant and pharmaceutical substances are sprayed in vine plantations by the 

help of equipments used for these works (Costache, 1975; Costache, 1982; 
Dogendorff, 1981). Some of these substances are lost during the working process, 
either because of the bare space between vine stocks, or of the spraying of plant 
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row by liquid jet, especially when the works are done at the beginning of leaf 
development.  

A solution for this problem is the use of spraying systems with recovery of 
liquid substance for plant protection works. 
 

MATERIALS AND METHODS 
 
At the world level, the idea of recovering the plant-pharmaceutical solution 

has been already materialized by the production and sell of these equipments 
(Vromandt, 1989). Such equipments have been not made yet in Romania, 
although the problem was interesting from the point of view of saving spraying 
substance and of soil pollution. 

The authors have tried to adapt these equipments on tractors for vines, used 
at national level (tractors for vines of 45 HP, V-445). The present paper studies 
the efficiency of a certain type of panel for recovering the spraying solution and 
opportunities of its improvement. 

The tested recovery panels were mounted on a metallic frame, having the 
opportunity of adjusting their distance to soil and the distance between them. 
They were made of zinced steel sheet, having the thickness of 0.4 mm (Figure 1). 
Recovery panels are rectangular and have collecting spouts at the lower side, of 
triangular shape, in section, and bent with an angle of almost 5o, for allowing the 
use of equipment on slope fields. When choosing the size of panels, we must take 
into account the fact that they should recover the spraying solution from two 
nozzles of TEEJET 11004, with flatted jets and a dispersion angle of 110o. 

 

 
 

Figure 1 - View of equipment with recovery panels 
 
The size of a panel is presented in Figure 2 
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a b 
Figure 2 – Recovery panel 

a –designing quotes; b – view  at working 
 
Recovery panels should be made of a material which does not corrode , 

such as stainless steel or plastic. Because of their high price, we have used zinced 
steel sheet. The collecting spout has a sieve at the upper side, for preventing the 
attraction of impurities from the solution collected by recovery panel, to the 
admission pipe of recirculation pump (Figure 3).  

 

Figure 3 - Mode of 
sieve placement 

 
The preliminary testing of recovery panels, under real working conditions, 

was conducted at the Didactic Station of the University of Agricultural Sciences 
and Veterinary Medicine of Iaşi, at "V.Adamachi" Farm. The testing conditions of 
recovery panels were the following: liquid used for testing was water; plant height 
- maximum 1.55 m; distance from the upper edge of panel to soil - 1.4 m; height 
of a panel - 0.8 m. The distance between panels, which enclose a row of plants - 
0.9 m; the distance at which measurements were done was of 50 m. We have used 
the second step of speed of V-445 tractor, with the handle of reductor on slow 
position.  
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During testing, we have watched the solution recovering capacity by a 
panel, under real working conditions.  

The tractor with spraying equipment ran across the vine rows. The 
collected water in spouts of the recovery panels was directed by the recirculation 
pump of collected solution to a bucket, attached to the tested recovery panel. 
After determination, the water gathered in the bucket was measured by the help of 
a graduated cylinder. 

The working pressure during testing was read by the manometer situated at 
the proximity of tractor guidance. A mechanic-type chronometer measures the 
time of gathering water used during testing. 

 
RESULTS AND DISCUSSION 

 
The results of measurements carried out on a recovery panel, under the 

above-mentioned conditions, for 1 minute, are presented in Table 1. 
 

Table 1 
Solution amounts for spraying, recovered by the help of a panel, 
according to the working pressure, under real testing conditions 

 
Working pressure [MPa] 

0.10 0.15 0.20 0.25 No of 
measurements 

Time 
[minutes] 

Amount of recovered solution [cm3] 
1 1 445.1 294.1 436.9 185.7 
2 1 360.0 311.5 185.1 342.8 
3 1 442.6 222.0 153.7 241.4 

Mean 1 415.9 275.8 258.6 256.6 
 
For the percentage determination of the amount of recovered solution for 

one minute, according to working pressure, the results from Table 1 should be 
compared to the calculated mean of the amount of sprayed solution by two close 
nozzles (nozzles mounted on a panel) (Table 2). 

 
Table 2 

Average solution amount spread by two close nozzles (mounted on the 
same recovery panel), for one minute, according to working pressure 

 
Working pressure [MPa] 

0.10 0.15 0.20 0.25 Time 
[minutes] 

Average solution amount [cm3] 
1 2048.4 2438.0 3018.6 3371.0 
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The spraying solution was recovered by the help of a panel, under real 
working conditions, at a percentage of 20.30% for the working pressure of 0.10 
MPa, 11.31% for the working pressure of 0.15 MPa, 8.56% for the working 
pressure of 0.20 MPa, and 7.61% for the working pressure of 0.25 MPa. 

Figure 4 presents the influence of working pressure on the amount of 
recovered solution from one panel of the A type. Once with the increase in 
working pressure, the amount of recovered solution has decreased. For the values 
of working pressure comprised between 0.15 and 0.25 MPa, the curve has 
registered a less significant diminution. The diminution in the recovered solution, 
when increasing pressure, could be explained by the decrease in drop sizes. The 
drops were carried more easily by the air currents, formed during working.  

For preventing these losses, it was necessary to increase the size of 
recovery panels, which should have some flexible lateral walls for dressing the 
vine rows. 

The efficiency of the equipment was greater if plant and sanitary substances 
were applied at the beginning of leaf development. 

 

Figure 4 - Influence of 
working pressure on the 

amount of solution 
recovered by one panel 

 
CONCLUSIONS 

 
The use of recovery panels results in diminishing the losses of spraying 

solution during the application of plant and pharmaceutical treatments. 
Money is saved by recovering a part of the lost solution. 
The use of recovery panels does not result in the plant damage during the 

work. 
Making recovery panels is simple. 
For magnifying the amount of recovered solution, the utilization of flexible 

lateral walls and the increase of panel height are required. 
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