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Abstract: 
 
This paper presents two modern technologies for phytosanitary treatments application in 
orchards with two technical equipment designed made and tested by INMA Bucharest. ETP-5 
machinery is used both for application of phytosanitary treatments as emulsions, suspensions 
and solutions in orchards and for herbicide between rows of trees. ETP-5 works on the principle 
of hydraulic spray jet carried, for treatments applied to trees and jet targeted for herbicide 
between rows of trees. MTP-3 equipment is designed to carry out treatments with plant protection 
substances clean from biomass, on the principle of hydraulic spray jet carried. For these devices 
are presented method of determining the workload and the results of experiments with different 
types of nozzles.  
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1. Introduction 
 

The geographic position, relief and climate of our country offer favourable conditions for growing all 
species of trees. From ecological point of view, a tree plantation represents an ecosystem created by 
people. At the same time with the demographic increasing, the food necessity became higher and will 
continue to increase, the agriculture having the role to contribute at the solving the problems regarding 
food providing. By mechanising and chemistry processes tree growing has got more and more the 
character of an occupation of industrial type, moving off a lot of regenerating conditions of biosphere.  

Using with priority the chemical methods of pest control, disease and wild plants growing, which 
produce important losses, in the detriment of the biologic and physical methods, leads to chemical 
pollution of the soil and other environmental factors. Utilising the extensive and excessive and often 
inadequate synthesis pests represents a main pollution source, with serious risks for human health and 
leads to a new inconvenient that compromises the reason itself for their utilising such as the arising and 
development of new species of pest resistant to pesticide. The immediate trend was to increase the dose 
in order to compensate the decreasing of the pesticide efficiency (Marioara Ionescu and collaborators, 
1994). The pesticides represent the most dangerous source of environment pollution, in terms of 
wideness of the areas on which they are used and their toxicity. (Al. Ionescu, 1991) 

Therefore, in the conditions of practising a sustainable and organic agriculture, creating and 
exploiting the tree growing ecosystems should be done with a maximum of efficiency, without 
aggressions and ecologic vulnerabilities that pollute the environment, human and animal health.  
 
2. Material and methods 
 

Equipment for applying phytosanitary treatments in orchards, ETP-5 type. 
This equipment is designed to perform the phytosanitary treatments as emulsions, suspensions 

and solutions in orchards, figure 1. At the same time, it can be used to herbicide applying between tree 
rows, being endowed with a spraying boom with 4 (5) m working width, figure 2. The carried equipment 
aimed at phytosanitary treatments in orchards ETP-5, figures 1 and 2, is comprised of a frame, a liquid 
installation, a fan with spraying lances and a herbicide applying boom. 
Operation 

This mounted equipment ETP-5, works on basis of hydraulic spraying with carried water jet for 
orchards treatments and respectively with thrown jet for herbicide applying between the tree rows. 
In the first case, the transport of water drops to the trees to be treated is performed by driving the drops at 
a pressure up to la 0.5 MPa, by the fan air flow. 

In the second case, the drops transmitted by nozzles at pressures up to 1 MPa are designed 
directly on the surface to be treated. The technological flow is shown in figure 3. 

After feeding the equipment with the necessary solution, the technological process is performed as 
following: 
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- The liquid pump is driven from tractor’s PTO by means of the universal coupling. 
- The pump takes the treating liquid out of the solution tank by means of a three-intake tap, a 

connection hose and a filter and reject it towards the distributor. 
- The distributor adjusts the pressure of rejecting circuit, the flow rate excess being returned into 

the solution tank, where it is used to agitate, the remained solution being directed by two taps 
toward the device or spraying booms. 

- The multiplier increases five times PTO’s number of speeds, so that the fan could perform an 
appropriate air flow. 

When applying the herbicides, the procedure is identical, excepting the fact that the fan multiplier is 
previously disengaged and the herbicide boom hoses are coupled at the liquid installation, instead of 
those used in orchards treatments. 
In order to obtain a suitable operating height for herbicide applying, the fan can be dismounted, being 
replaced by the herbicide boom. 
The primary cleaning of working personnel is carried out by using the water tap mounted on the clear 
water tank. 

Technical equipment for orchards phytosanitary treatments with non-pollutant 
pharmaceutical substances coming out from biomass, type MTP-3. 

This equipment is designed to perform the orchards treatments with non-pollutant pharmaceutical 
substances obtained from biomass. 

The equipment MTP3-0, fig 3 and 4, comprises a frame, a solution tank, a fan, a clean water tank 
for a primary cleaning, a liquid installation and a cardan drive. 

Operation 
The carried machine for applying phytosanitary treatments in orchards MTP3-0, works on basis of 

hydraulic spraying with carried jet. 
The transport of drops to respective trees is performed due to driving action of nozzle drops at 

about. 0.3 Mpa pressure, by means of air flow produced by the fan. 
The technological flow is shown in 5. 

After feeding the machine with the relevant solution, the technological process is performed as it follows: 
- The liquid pump is driven from tractor’s PTO by cardan drive mechanism and a V-belt, which 

connects a belt washer mounted on speed multiplier axe and the pump. 
- The multiplier increases five times the number of rotations of PTO so that the fan performs a 

suitable air flow. 
- The pumps takes over the treating liquid out of tank of solution through a three- intake tap, a 

connecting hose and a filter and reject it towards the distributor. The distributor adjusts the 
pressure of rejecting flow, the flow rate excess being returned in the solution tank, where it is 
used for agitating, the flow rate excess being directed through two taps to the boom mounted on 
the fan case. 

The primary cleaning is carried out by connecting the pump working flow to clean water tank, by 
means of three intake tap, which it rejects into circuit, thus performing its washing. 

The washing operation continues till the water is emptied out of clean water tank, the water resulted 
following this process gathering in the solution tank. Starting from here, through the agency of a dirty 
water tap, it can be spilt over appropriate facilities, for preventing the environmental pollution. 

Settings 
The adjustments necessary to be performed for a suitable functioning of the machine are: 

- the installation operating pressure adjustment is performed through the distributor endowed with 
regulating valve; 

- the safety (antidropping) valves setting is manually performed; 
- the fan air flow is adjusted by modifying the number of speeds of tractor’s PTO. 

Determination of working rate 
The procedure was as it follows: An alignment of 100 meters has been set out by placing two 

spraying pegs, a starting peg and a stopping peg, and the surface given by the machine working width Bl  
and the alignment length  La has been of  400 m2, which we note with Sal. 

The machine is prepared to be tested as it follows: the boom is equipped with the appropriate 
nozzle set; the machine tank is filled with a certain quantity of water; for settings, the machine is coupled 
at tractor’s PTO by means of distributor, taking into account the parameters achieved by the machine and 
specified in the machine technical book.  

After having performed the necessary adjustments, the tank is filled with water and the machine is 
placed at 20 m distance of the starting peg. The machine is recoupled to tractor’s PTO, preserving the 
previous settings, the flow towards the boom being closed. The aggregate is started at the preset speed 
and the boom’s circuits are opened right in front of starting peg. The aggregate is run at the same velocity 
(as steady as possible) till it reaches the front of the second peg, where the liquid flow is closed toward 
the boom, continuing the displacement a few meters more. 
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After that, the consumed water quantity is measured and noted.  These procedures are repeated 
five times, after what, the average of these repetitions is made, average which is used for establishing the 
rate per hectare. If this rate does not meet the conditions of distribution of phytosanitary products per 
hectare, the settings are repeated until the necessary rate is obtained. 
In order to establish the rates per hectare performed by the equipment, at different preset speeds, for two 
types of nozzles with which it is endowed, the procedure was similar with those above, the obtained 
results being shown in table 2. 

In conclusion, if one takes into consideration  different operating pressures, the equipment working 
rates that can be achieved are within 125 and 500 l/ha. 

At the same time, we can obtain smaller rates if we use less flow nozzles or mount different types 
of nozzles on the same equipment (table 1). The fan flow is comprised within 10,000 and 40,000 m3/h at 
3,200 rot/min number of speeds. Having this flow rate, the spraying machine performs at spraying device 
outlet an air flow within 40 and 60 m/s and ensures an air crop penetrating speed of 20-35 m/s. These 
values are appropriate to drops transport to plants leaves in orchards. 
           
3. Results and discussions 
  

The MTP3 equipment was experimented at SCPP Baneasa and additionally at ICPP-Bucharest 
during 2007 and  in the beginning of 2008. The machine worked in intensive and classic orchards on the 
lots distributed for this purpose by our partners SCPP-Baneasa and ICPP-Bucharest (figures 6, 7, 8 and 
9). The height of the trees in intensive ad classic orchards was between 2 and 4 m, the distance among 
rows being of 4 m (figure 10). The observations have been made on some diseases and pests presented 
in tree growing planting in which the experiments have been done.  

For determining the efficiency of phytosanitary treatments have been done observations for 
diseases and pests for 120 leaves/variant, in terms of diseases and pests. Slides were placed in the 
crown of trees (another band glued paper and then stapled in the tree) and on the ground. Guideline 
slides located in the tree during the vegetation was made in such a way as to capture the drops that 
reached both the top and bottom of leaves.   

As required by agro developed by the Institute of Plant Protection - Bucharest, a spray system for 
spraying machines to make the process work the minimum number of drops per unit area treated skill 
diploma ensure a high biological effectiveness of treatment and it is 30 drops/cm2 at 70 drops/cm2 system 
products and the products of contact on the upper leaves at least 80% of the leaves.  

In figure 11 are presented slides drops probes mounted on the left and right row of trees. Analyzing 
appearance of these slides can be seen that all blind agricultural technique requirements have been met.  

The maximum number of drops in areas where they are united, more than 100 drops/cm2.  
Slides obtained were taken to make one-time treatment with fluid 500 l/ha. At this norm all droplet size 
was between 100 and 200 µm determined from slides collected. To determine this parameter, from slides 
collected were elected the five slides. These were enlarged and photographed. The choice was made 
between the slides with an average load. This method consists in collecting the liquid spray droplets from 
the spraying machine, counting and measuring droplets. Slides were placed in the crown of trees, stuck 
on another strip of paper and then stapled in the tree. On the tree in the left and right have four slides 
mounted at different heights of axis symmetrical alleys of trees after plantation arrangement and 
characteristics (location slides probes drops) presented in the previous figure.  

In view of the spray system of the car, both in terms of size and number of traces made their drops 
per unit area can be concluded that the machine carried a high biological treatment efficacy without 
excessive consumption of solution per hectare.  

Loss of soil solution was determined by fitting the eight slides of hydro impressible paper. 
Analyzing losses on soil, it was observed that a proportion of about 30% of drops are not retained by the 
device of trees and leaf fall on the floor, which is considered lost.  
Studying slides with drops on the ground cover can be seen that size are classified as:  

- Drops below 100 µm diameter, not required impact energy leaves to join the rate of 20%;  
- Drops with diameter between 100 and 200 µm, passing through the foliaceous device without 

being captured, the rate of 10%.  
 
4. Conclusions 
 

1. The two presented equipments, ETP-5 and MTP-3 were designed, accomplished and tested 
by INMA Bucharest and are destined for modern technologies for application of phytosanitary treatments 
in tree growing planting. 

2. Utilising of these equipments lead to decreasing the environment pollution by application of 
phytosanitary treatments with reduced volume of solution in tree growing planting with about 15%. 

3. In exploitation, the potential beneficiaries of these technologies are public agricultural 
companies, private agricultural companies and private agricultural producers.  
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Tables and Figures 
 
Table 1. Determining the rates per hectare performed by equipment 
 

Nozzle Ø0,8 
Pressure 

[MPa] 
Working speed  

[Km/h] 
Average time 

[sec] 
Covered surface 

[m2] 
Medium flow 

[ litres ] 
0.4 4 91 400 350 
0.4 6 56 400 150 
0.4 8 45 400 125 

Nozzle Ø1,2 
0.4 4 92 400 500 
0.4 6 56 400 225 
0.4 8 44 400 175 

 
 
 
 

Technical characteristics: 

- Type of machine                
carried 
- Tractor’s power, HP                                  45 
- Overall dimensions, mm 
         •length                                                       1700 
         •width(the herbicide boom being bend )         2600 
         •height                         1350 
- Capacity of solution tank,l                                       300 
- Capacity of water tank, l                                           30 
- Type of  pump           (APS-71)with three  membranes 

•Pump maximum flow rate, l/min                    68 
             •Pump rotative speed, rot/min                      550 
-Type of nozzles                                                  ALBUZ 
-Spraying device: 

•Working width, m                                              4 
•Number of spraying guns (heads), pcs:        12 

             •Max. operating pressure, MPa                   0.5 
-Herbicide boom: 

•Working width, m                                         4(5) 
•No. of nozzles, pcs                                        10 

             •Max. operating pressure, MPa                      1 
-Fan 
 •impeller diameter, mm                                700 

• nominal power, m.c/oră           10 000…40000 
•air output speed, m/s                  20…29 

 

 
Fig.1. Equipment for applying phytosanitary 

treatments in orchards 
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Fig. 2 Equipment for herbicide applying between tree rows 
 
 

 
 

Fig. 3a. Technological diagram of equipment ETP-5 
1. pump; 2. return; 3. water tank; 4. filter; 5. tap; 6. fan; 7. level indicator ; 8 solution tank; 9. 

ejector; 10. distributor; 11. nozzle device; 12. tap for hands washing 
 

Technical characteristics: 
- Type of machine                                               mounted 
- Tractor’s  power, HP      45 
- Overall dimensions, mm 
 •length       1614 
 •width       990 
 •height       1180 
- Capacity of solution tank, l     300 
- Capacity of water tank, l     30 
- Type of pump                                                              centrifugal 
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 •Pump’s number of speeds, rot/min                           540 
 •Max operating pressure, Mpa                                           0,3 
 •Pump flow rate, l/min                                                        60 
- Number of spraying heads, pcs:     14 
- Type of nozzles                                                                             ALBUZ AVI-1003 
- Spraying system                                                                hydraulic with carried jet 

 

  
Fig.3b. MTP-3-Frontal view                           Fig.4 MTP-3-Rear view 

 

 
 

Fig. 5 Technological diagram of equipment MTP3 
1. pump; 2. stirring pipe; 3. water tank; 4. filter; 5. tap; 6. solution tank; 7. ejector;  

8. distributor; 9. lances; 10. tap for washing hands; 11. fan. 
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Fig. 6 Aspect during the work in intensive cherry trees growing (in summer time) 

 
Fig. 7 Phytosanitary treatments applying to pear trees 

 

 
 
 

Fig. 8 Phytosanitary treatments applying to apple trees (in winter) 
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Fig. 9 Application of phytosanitary treatments in the orchard of peach (in winter 
 

There have been calculated the frequency (F%), intensity (I%) and products efficiency (E%) with formula: 

E% = (1-n)Nx100 

 where: 

• n = no. of affected bodies in variant treated;  
• N = no. of affected bodies to witness untreated. 

Assembly slides on trees and visual assessment of density and size of droplets  
On the tree in the left and right were mounted four slides at different heights of axis symmetrical alleys of 
trees. Arrangement and plantation characteristics (location) of the slide drops probes is shown in Figure 
10. 
 
 
 
 

 
Fig. 10 – The distance between trees and slides assembly 
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S                                                                            D 
 

Fig. 11 Samples of traps (S = left D = right) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


