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Introduction

From January 1997 to February 1998, three field workshops were conducted to train ATUT technical staff, growers and farm personnel on the techniques, design and construction of the Parron overhead trellis system. The objectives of the workshops were practical training, demonstration and hands-on training, with weekly evaluation.

During the 1997/1998 harvesting season Chile exported approximately 65 million boxes (8.2 k/box) worldwide. Ninety eight percent of this production was grown under the Parron system in various environments; deserts, regions of 1,000 mm rain annually, rocky soils, heavy clay soils, and water drip and flat irrigation systems. The Parron system is appropriate for evaluation as a conduction trellis system for Egyptian table grape production.

If you are a commercial grower or, anticipate becoming one, we urge to stay in contact the RONCO/ATUT office for any changes of the requirements described in this manual. 
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Materials

Wooden posts

The design of the structure dictates the dimensions of each piece of wood. In Chile, two types of wood are used: pine (Pinus radiata) and eucalyptus (Eucalyptus spp.) Both are treated with preservatives prior to use in the Parron system, or in any trellis system. 

Dimensions 

 Corners: 10-29 cms in diameter, 3.5 m long.

 Laterals: 10-15 cms in diameter, 3.2 m long.

 Central stick: 5-8 cms in diameter, 2.4 m long.  

Recommendations

The type of wood available in Egypt is casuarine. Unfortunately, it is difficult to predict how it will react to water, humidity and wear and tear. Regional information is not complete. For the same reason, it is difficult to predict how long the construction will last, unless the wood is previously treated. In Chile, wood treated before construction assures at least 10 years of usage, providing no mechanical damage.

Regarding eucalyptus, local researchers warns that moths, termites and beetles will attack the wood. We saw some of this damage in this type of wood only 3 or 4 months after trees were cut.

It is necessary to develop research in wood technology to know what kind of treatment can be applied to avoid the following problems 

 Insects

 Wood diseases in a damp environment 

 Chemical reactions in a saline environment.

More research is recommended to establish the mechanical performance of the local wood to be able to use it under Parron System conditions (forces and fruit load). After that, we can use the wood in other trellis systems, like Double T or Y shape systems.

On some of the local farms, metal pipes are used. We have little experience with this kind of material, but it is necessary to prevent the galvanized wire from contacting the iron. The materials to be used in the Parron system are a result technical study that measures the ability of the material to carry the load of the fruit, wood, shoots, leaves, etc. The material used must also last throughout the commercial life of the orchard, and be economical. Some of our growers in Chile construct corners and laterals with cement. In Egypt, the growers need to develop the best local materials for building any trellis system. 

Wires

The dimensions and specifications of each type of wire depend upon the purpose for which it will be used. The most important factor is the quality of the galvanized layer. As seen in the field, wires exposed to normal weather conditions for two weeks showed signs of corrosion. The quality of these products is not high enough to ensure a structure that will last the lifetime of a normal Parron system. 

Although stainless steel cable is stronger than wire, it is also a lot more flexible. This creates sagging problems because of the weight of the vegetation on the structure.

Table 1: Chilean wire specifications for Parron system.

	Diameter (mm)
	Resistance

(kg / mm2)
	Load

(kg)
	Zinc

(g/ m2)
	Zinc

(minimum amount in 3 m)

	5.16
	38 / 50
	795 / 1045
	90 / 110
	300

	2.11
	42 / 50
	133 / 175
	65 / 90
	220

	2.40 x 3.0 

(oval shape)
	120 / 40
	679 / 792
	70 / 110
	240

(HQC)


INCHALAM S.A. wire company, Chile.

HQC: High Quantity of Carbon.

Using these technical specifications, it is simple to evaluate the tension of the wire, by carrying out a practical field test. (Fig 1 and 2)

Make a wooden T, and put 10 cms nails (A and B) in the horizontal bar, 100 cms apart. Mark a middle point C in between A and B. 

Put a wire over points A and B tie it to the nails so that it will be strait, perpendicular to the wire, place a dynamometer (50 kg load), over the wire at point C so that it will hang from the wire. . 

Fig 1. View of the wooden T for the practical test of maximum load of the wires                                                                     

                                                                           1 meter

                               A                                            C                                                   B   



                              Dynamometer                                              Wire

Pull with your hands the dynamometer that is attach to the wire in point C down as much as you can so that the wire will bend and then check the load readings. (Fig 2)

Fig 2. view of the wire pulled by hand  

                               A                                            C                                                   B   




This value, multiplied by 20, will give the tension that the wire will carry. The load cannot exceed the theoretical performance of the minimum rupture load by 1/3; if this happens, you need to reinforce the wire or reduce the load. A practical example is as follows:

 Steel galvanized wire, 2.4 x 3.0 mm, oval shape, internal main wire, tree cross point.

 Dynamometer shows 15 kg. 

 Real load is 15 kg X 20 (load factor) = 300 kg.

 The theoretical rupture point of the load is 679 kilos., minimum.

 1/3 x 679 kg = 226 kilos (300 kg)

 In this situation, you need to reinforce the wire or reduce the load as soon as possible.

Size and kind of the wire according to the location (Chilean specifications).

	Corner of the bridles:
	2 each per corner with 5.16 mm galvanized wire, 2 wires per bridle.

	Lateral bridles: 
	1 per lateral with 5.16 mm galvanized wire, 2 wires per bridle.

	Main chain or master wire:
	2.40 x 3.0 oval steel galvanized wire, 3 or 4 wires according to the size of the area.

	Internal mine wire:
	Steel galvanized wire 2.4 mm x 3.0 mm, one wire per lateral to make a cross at each tree point.

	Wire net: 
	2.11 mm galvanized wire, one wire. The quantities depend upon the distance between trees on the line or between roads—both combinations are possible. It is essential to put all the net over the steel galvanized wire. The short side goes under the long side wire. You can weave the net, but only the short side. This wire can also be used to tie the top of each central post to the steel wire cross at each tree point.


Example of another possible combinations:

	Main chain or master wire:
	3 mm steel galvanized wire, 4 layers. With 4 mm, we advise using 3 layers.

	Corner bridles:
	6 mm galvanized wire, two bridles per corner with 2 layers each. With 4 mm, we use 3 layers.

	Lateral bridles:
	6 mm galvanized wire, same as the corner but only one bridle per lateral.

	Internal main wire:
	3 mm steel galvanized wire, one layer to make a cross at each tree point.

	Wire net:
	2 to 2.5 mm galvanized wire as used above.


Table 2: Comparison of Chilean Egyptian wires:

	* Chilean wires
	Egyptian wires

	Mm
	m/kg
	mm
	m/kg

	5.16
	G
	6.10
	5.0
	G
	6.6

	4.19
	G
	9.20
	4.0
	G
	11

	2.4 x 3.0
	SG
	22.0
	3.0
	SG
	14

	2.2 x 2.7
	SG
	27.0
	3.5
	SG
	16

	2.77
	SG
	21.4
	2.5
	SG
	18

	2.11
	G
	36.3
	2.5
	G
	30

	
	
	
	2.0
	G
	25 / 37


* Pisco Capel company pamphlet, Chile. 

G = Galvanized/ SG = steel galvanized

Two numbers with a slash means two different sources of information.

Two numbers with an X between them means oval shaped.

Recommendations

It is necessary to find a reliable source of wire with the proper technical specifications. To ensure proper technical specifications, the galvanized wire must be properly galvanized. 

Hooks and anchor base 

An anchor base made of cement must have the dimensions 50 x 50 x 20 cm and an iron sole to create a hook to attach the wires. The holes in for the anchor base must be a minimum of 1.5 meters deep, and the walls of these holes must be straight. Protect the iron with anticorrosion paint. Put a large stone or cement dish at the bottom of each hole, lateral and central stick to prevent the wood from sinking into the soil because of the weight of the fruit load. This is very important in sandy soils such as Korra’s farm. 

Tools

 A 3 to 4 ton loading capacity pulley.

 8 m rope, 2.5 cm diameter.

 A 50 m measuring tape.

 Light hammers and nails.

 Wire cutter.

 Platina: a piece of steel with holes 6 mm wide used to roll the wires and bright colored paint. Workers must use leather gloves.

 Spool: This will avoid damaging or losing wire. Needed to unroll the wire without torsion.  

Design Procedures of Parron System 

Demarcation of Construction Site

After the area of the farm where the parron will be build  has been chosen, mark a starting point at one of the four corners (A). From this point, draw an imaginary line to the end of one side (A1). (Fig 3)

Note: chosen area of the farm

Chosen area: (Fig 3)


      A                                                                                                                  A1

The start and end point for the 4 sides of the Parron (X, Y, W, and Z)  (Fig 4) are: 

 Side X starting point (A), ending point (A1) 


 Side Y starting point (A), ending point (A2)

 Side W starting point (A1), ending point (A3)

 Side Z starting point (A2), ending point (A3)

(Fig 4) Approximated position of the four corners of the Parron  


                                                               Side Z

          A2                                                                                                      A3

Side Y                                                                                                                                                                           Side W

            A                                                                                                      A1

                                                                                               Side X

Master line

Step 1. 2 meters past A1, insert one (70 cm long and around 3 cm in diameter) iron bar to the ground in the same direction of A. (Fig 5 and Fig 6)

(Fig 5) positioning of iron bar 

       A                                                                               A1
                                                                                               2 mts             45 cm deep    

(Fig 6) view of the chosen area with the iron bar in place


                                                                                                    Side Z

                                A2                                                                                                                              A3

              Side Y                                                                                                                                                               Side W

                            A                                                                                                                                                 A1

                                                                                                    Side X


Step 2.Repeat step along the X axis between points A and A1 and the Y axis between points A and A2. (Fig 7 and Fig 8)

(Fig 7) positioning of second and third iron bar     

                                           A2


 Side Y


                        2 mts               A                                                                                 A1

                                                                                                     Side X


 (Fig 8) view of chosen area with the three iron bars


                                                                                                    Side Z

                                A2                                                                                                                              A3

              Side Y                                                                                                                                                               Side W


                            A                                                                                                                                                 A1

                                                                                                    Side X


Step 3. From the iron bar on A that is in line with A and A1 pull the wire that is tied to the iron bar past A1 until it is taut and secure. The master line for one side of the Parron is ready (X). (Fig 9 and Fig 10 )

(Fig 9) view of of the master line with the wire in place between the two iron bars on side X 



                     A                                                                                           A1


(Fig 10) view of the master line in the chosen area

                                                                                                    Side Z

                                A2                                                                                                                              A3

              Side Y                                                                                                                                                               Side W


                            A                                                                                                                                                 A1

                                                                                                    Side X

Three remaining sides

Next it is necessary to define the other three sides of the Parron, Y, Z and W. To find the right angle for A (90 degrees from sides X and Y) use a triangle. Make 3 triangles to be certain about the marks (the triangles can be 3 x 4 x 5 m; 9 x 12 x 15 m, and 30 x 40 x 50 m).

Step 1. Take side X as one of the sides of the triangle, side Y as the second side, and the third side of the triangle will be the diagonal between the marks on side X and side Y.

Step 2. On side X measure 4 meters from A toward A1 and mark. On side Y measure 3 meters from A toward A2 and mark; the diagonal for sides X and Y, the third side of the triangle, will measure 5 m. 
Step 3. On side X measure 16 meters from A toward A1 and mark, on side Y measure 12 meters from A toward A2 and mark; the diagonal for sides X and Y, the third side of the triangle, will measure 30 m.
Step 4. On side X measure 40 meters from A toward A1 and mark, on side Y measure 30 meters from A toward A2 and mark; the diagonal for sides X and Y, the third side of the triangle, will measure 50 m. (Fig 11) 

(Fig 11) view of the measurements and marks made in order to obtain 90 degrees between sides X and Y
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Step 5. After the process is complete, fix an iron bar to the ground approximately 2 meters past A2. It will line up with the marks made to find the 90 degrees angle for sides X and Y. 

Step 6. Tie a wire on an iron bar fixed to the ground 2 meters past A but in line with A and A2 for side Y and pull until taut, and secure. We now have side X and Y with a wire as a visual guide (Fig 12, Fig 13 and Fig 14).

(Fig 12) view of sides X and Y with wires as a visual guide and in a 90-degree angle


  side Y



iron bar                                              side X
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Figure 3. First step of demarcation of the area.




(Fig 13). view of sides X and Y with wires with marks and measurements

(Fig 14) view of chosen area with the wires as visual guide

                                                                                                    Side Z

                                A2                                                                                                                              A3

              Side Y                                                                                                                                                               Side W

                               A                                                                                                                                                 A1

                                                                 Side X
Locating corner points 

Step 1. Start from A and move 1 meter toward A1 and mark By. From By measure 1.3 meters and mark Dx. From Dx measure 1 meter and mark Ex (Figure 15).

Step 2. Repeat process, starting from A, in the direction of side Y. 

Step 3. From Bx and By measure 1 meter toward the center of the Parron. The point of intersection will be F, F is where the top of one of the corners of side X will meet the top of one of the corners of side Y. This will give you F.

Step 4. From Bx1 and Bw measure 1 meter toward the inside of the Parron. The point of intersection will be F1, F1 is where the top of the second corner for side X will meet the top of one of the corners of side W. This will give you F1.

Step 5. Repeat the process and you will have F for each corner of the Parron.

(Fig 15)

Note: F, F1, F2, F3, are the points from which the height of 2.10 meters is measured for the corners. This is the height of the main wire or chain.

(Fig 15)


             Ey


  1 m 

             Dy


  1.3 m


              Bx  

   1 m                      


                     A                    By                 Dx                 Ex

                               1 m                         1.3 m                        1 m       

Locating plant lines and last point for side X

Step 1. If the planting distance is 2 x 4 meters, on side X and Z the distance between plants will be 4 meters. On sides Y and W there will be 2 meters between plants.

Step 2. The length of side X will be 192 meters and the length of side Y will be 150 meters.

Step 3. From Ex, mark every 4 meters with paint. The marks will be the rows of plants.

Step 4. As we approach the end of side X, we need to find the exact position for the last line of plants on side X, the base of the corner, the direction of the corner, and the last point for side X (A1).

Step 5. From the 192 meters subtract 1 meter for point By, then 1.3 meters for point Dx and 1 meter for point Ex. The total length is 188.7 meters. From this total subtract the same number of meters to know how many rows of plants are on side X, the base of the corner at the end of the side X, the direction of the corner, and the last point for side X = A1.

Step 6. The total is 185.4 meters. Divide the total by 4 meters (the distance between plants on side X. The total is 46.35 rows of plants on side X.

Finally, from Ex measure, count and mark with paint every 4 meters. The marks will indicate the position for the laterals on side X. Mark 46 will indicate the last line of plants Ex1 for side X. From Ex1 measure 1 meter and mark. This mark indicates the starting point for the base of the corner Dx1 toward the direction of side X. From Dx1 measure and mark 1.3 meters. We now have Bw the direction for one of the corners for side W. From (Bw) measure 1 meter and we have A1, the ending point of side X and the starting point of side W.
On side X  ( Fig 16) we will have:

· Point By is the direction of the corner for side Y
· Point Dx is the mark for the base of the corner that is in the same direction of side X
· Point Ex is the first line of plants on side X
· Point Ex1 last line of plants on side X
· Point Dx1 is the mark for the base of the corner that is in the same direction of side X
· Point Bw is the direction of the corners for side W
· Point A1 is the end point of side X and the first point of side W
(Fig 16) view of point A and the different marks that indicate the position of the corners for sides X and Y
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                               1 m                         1.3 m                        1 m       

Locating side W 

The position of A1 is known therefore the next step is to find the 90 degree angle for 

side W at point A1 based on side X.

Repeat the process used to find the 90 degree angle at A for side Y. Measure from A1 toward A, and from A1 toward A3.  (Fig 17)

Once the process is done, repeat locating the points for the corners, as on side Y.
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(Fig 17) view of the measurements made in order to have side X and W in 90 degrees

Locating the rows of plants and points for sides Y and W 

Repeat the process as for side X, but subtract from 150 meters and divide by 2 ( 2 is the distance in meters  between plants on sides Y and W). (Fig 18 and Fig 19) 

(Fig 18) View of point A1 and the different marks that indicate the position of corners for side X and W
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(Fig 19) View of the chosen area with three sides in 90 degrees and wires as visual guide
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                                                                                                    Side X

On side Y  (Fig 15) we will have:

 Point Bx is the direction of one of the corners for side X.

 Point Dy is the mark for the base of the corner that is in the same direction of side Y

 Point Ey is the first line of plants on side Y 
 71 lines of plants, the last line will be point Ey1 

 Point Dy1 is the mark for the base of the corner that is in the same direction as side Y.

 Point Bz points toward the corner for side Z.

 Point A2 is the end point for side Y and the starting point for side Z. 

On side W  ( Fig 18) we will have:

 Point Bx1 is the direction of one of the corner for side X.

 Point Dw is the mark for the base of one of the corners for side W.

 Point Ew is the first row of plants on side W.

 Point Ew1 is the last row of plants for side W.

 Point Dw1 is the mark for the base of the other corner of side W.

 Point Bz1 is the direction of one of the corners for side Z.

 Point A3 is the ending point of sides W and Z.
Locating the rows of plants and points for side Z

The following step determine the 90 degree angle at A2 for sides Y and Z; and at A3 for sides Z and W. (Fig 21)

Step 1. Count the number of plants for side Y and for side W, If the number of plants from on side is equal, and the measurements made from Ey1 and Ew are correct, the distance between A2 and A3 will be the same as the distance between A and A1. Therefore, if we set a line to unite A2 and A3 side Z will be parallel to side X.

Step 2. Place a wire as a guideline for side Z. Repeat the marking operation for points and rows of plants as for the other sides.

On side Z we will have: (Fig 20)

 Point A2 as the starting point.

 Point By1 is the direction of the other corner for side Y.

 Point Dz is the mark for the base of one of the corners for side Z.

 Point Ez is the first row of plants on side Z.

 Point Ez1 is the last row of plants on side Z.

 Point Dz1 is the mark for the base for the other corner of side Z.

 Point Bw1 is the direction for the other corner of side W.

 Point A3 is the ending point for sides Z and W.

(Fig 20) View of point A3 and the different marks that indicate the corners for side W and Z
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(Fig 21) View of chosen area with wires as guide line and four sides in 90 degree
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Figure 22. Details of the four sides of the parron and the marks for the corners.

Construction Procedures for Parron System

We now have the area where the Parron will be built marketed out with wires as guide lines on all 4 sides. The wires mark the exit for the hooks of the anchor. Do not remove the wires until construction is complete. 
Corner holes and length depth

From point B on each side, measure 1 meter left and 1 meter right along the wire. The hole for the anchor must be big enough to put the anchor base inside, and a minimum of 1.3 meters deep (Fig 23). 

On the longest side of your Parron side X, measure 70 cm from point By to the right and to the left. These two points mark the position of the hooks for the anchor base at the corners of the short side of the Parron. On the short side of Parron side Y, measure and mark 80 cm from point Bx to the left and to the right. These two points mark the position of the hooks for the corners for the long side of the Parron. The wires that go from the post to the anchor base of one corner must not touch the wires that go from the other corner to their anchor base. 

(Fig 23) view from above and from the side of a hole for the anchor and how the bridle must exit from the hole

View from above                                                          View from the side


1.3 meters                                        



Corners

Step 1. Place the 2 corner posts of one of the sides in position. Mark the wood at 2.10 meters high from point F. Lower the corners 10 cm. Place a support in the holes below the corners to safeguard against collapse. The process must be carried out in both corners simultaneously. Tie and secure one of the steel galvanized wires at the mark at one corner.
Step 2. Thread the wire of the bridle through the front of the hook. A minimum of 40 cm excess wire is sufficient.

Step 3. Wrap the excess wire clockwise around the hook. Be sure the wire passes under the bridle. 

Step 4. Thread the end of the excess wire through the rear of the hook. Pass the excess wire over the bridle.

Step 5. Braid the excess wire with the bridle. Do not exceed three braids.

Step 6. Place the pulley in the corner that does not have the steel galvanized wire secured. From the mark 5 cm below the 2.10 meters mark, pull the wire until it is taut and the height of the main wire in the corners is 2.10 meters. Tie and secure the wire of the chain, and secure the bridles of both of the corners. Carefully remove the pulley. Repeat the operation for the rest of the wires of the main chain, and the rest of the corners of the Parron. (Fig 24 and Fig 25)

(Fig 24) view of a corner from the back 


                               Corner


                                Bridles

Ground Level

                                                  Anchor Base

Fig 25 View of a corner from the side
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                                                                                                    Anchor Base
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(Fig 26). View of bridles on one of the corners.
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( Fig 27) Corners in the correct position.
(Fig 28) Corner in the correct position.
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(Fig 29)View of the top of two corners.
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(Fig 30)Final view of point A.

[image: image11.jpg]



(Fig 31) Final view of point A1 and F1.

Construction of the laterals

Step 1. Start from the fourth row of trees. Make a mark on the ground at a 90 degree angle from the main wire to the ground. 

Step 2. From the main wire, tie a pendulum directly above the ground mark. 

Step 3. Bring up the post until it barely touches the wire at the 2.10 meter mark, identified by a nail in the wood. 

Step 4. Let the post rest on the wire. 

Step 5. Tie the bridle around the post 5 cm below the previous mark on the inner side of the post.

Step 6. This same operation must be done at the same time on the opposite lateral. 

Step 7. At the 2.10 meter mark, tie and secure the 3 mm steel galvanized wire. 

Step 8. From the opposite side, pull until the 3 mm wire until the master wire or chain is at 2.10 meters on both sides of the Parron, and the pendulum and the soil mark are in line. Secure the bridle of each lateral.

Step 9. Continue placing laterals every 5 rows. After finishing a side, fill in the rest of the laterals.
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(Fig 32)Final view of a line of laterals.
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(Fig 33)General view of a good line of laterals.

(Fig 34) Side view of a lateral
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(Fig  35) Placement of the bridle.
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(Fig 36) Placement of the main interval wire.
It is recommended to place a solid base under the lateral to keep it from sinking deeper into the ground.
Repair Procedures for the Parron System

The Parron system is one of the most successful trellis systems. Implementing this system is a great step towards a successful table grape business. But like any other trellising system, the Parron system needs constant maintenance. 

Warning signs: 

 Base of the corners or laterals out of line.

 Top of the corners or laterals out of line.

 Wires too tense, cut, or loose.

 Inside post not straight. 

 The main wire is not in a straight line.

 The laterals are leaning inside or outside of the main wire. 

Reasons 

The base of the corners or laterals maybe out of line

The humidity has eroded the base of the wood causing a change in the position of the corner or lateral.

Top of corner and laterals out of line 

Construction error; one of the anchor bases is raising; one of the support wires was cut or the knot was not tight, so the wire moves as the weight begins to increase. 

Head of lateral out of line 

Construction error; problem in one of the corners; the main internal wire was not taut enough from the beginning; the main internal wire was not tied properly. 

Wires too tense, cut, or loose

The main internal wire was pulled too tight at the beginning, and the weight of the fruit brings the wire to the breaking point. 

Inside post is not straight

The main internal wire is loose or cut; the line of plants is not straight and the post has pulled toward the plants and not the plants to the straight line; so the wire that secures the internal post is loose or the knot was not tied correctly; the hole of the anchor is not deep enough, so when the fruit gets heavy the anchor is pulled to the surface.

The main wire is not in a straight line

One of the reasons may be that the corners are not in the right position, or the inside posts are not in a straight line. This increases the pressure on the laterals, pulling them towards the center of the Parron.

The laterals are leaning inside or outside the line of the main wire

Construction error. Wire cut, stone at the base of the post was not big enough and the lateral has slipped into the soil, loosening the post. 

Yearly maintenance and long-term follow-up are needed to ensure the basic operation of the Parron system, avoid future damage, and repair broken posts, wires, unions, etc. During all of our field visits, we witnessed a lack of management regarding maintenance issues whatever trellis system. Many of the structures collapsed, or were in a very weak condition. We do not want to lose the prestige of the Parron System as the result of non-existent field management.
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(Fig 37)Wood base out of line, diameter under recommended size wood not treated, bark not removed.
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(Fig 38)Hole for anchor in wrong position.
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(Fig 41) Improper construction of corner. One of the corners is too far inside the Parron. Also, the line of the laterals is not straight.
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(Fig 42) Incorrect to tie a wire around a lateral.

Repair or change corner

One of the most difficult things to repair is a corner when there is weight bearing on the Parron.

Steps 

Step 1. First place a minimum of four supports on the laterals that are in the line of the main wire, as they must be loosened to remove or repair the corner. If the repair is done close to harvest, the pulley will need an additional point of purchase to pull from, because you will not be able to use the corner you are working on. The supports you have placed on the laterals will not be strong enough to resist the total weight of the Parron. This additional purchase point could be a tractor.

Step 2. Tie and secure three wires to the tractor, then place the pulley and begin to pull. After the wire is between the corner and the pulley is loose, release the wires from the corner and correct its position or replace it.

Step 3. The pulley attached to the tractor and the internal support from the laterals. It is very important to work as fast as possible to avoid a potentially dangerous situation.

Step 4. Once the corner is replaced or put its position corrected, tie and secure the wires to the corner and slowly release the three wires attached to the tractor with the pulley.

Dividing the Parron structure

Another difficult procedure is to divide the Parron structure.

Step 1. Place the two new corners perpendicular to the main wire where the separation will be made.

Step 2. Place the laterals inside the area into which you have chosen to divide your Parron. To succeed in this endeavor, you must work with two pulleys simultaneously, but working in opposite directions. Thus, the wire between the two pulleys is the area of the main wire to be cut.

Step 3. Divide the Parron by cutting the main wire. Put the pulleys in opposite directions and hook them to the corners of the area of separation.

Step 4. Pull until the wire area is loose. Never cut the three or four wires at the same time. Be sure to cut the three or four wires individually and tie/secure them to the new corner. When finished slowly release the pressure on the pulleys.
The next sequence of five photos shows the process of dividing a Parron system. 
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(Fig 43) Attaching the bridles on the new corners.
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(Fig 44) Putting the bridles on the new corners.
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(Fig 45) B and C are the new corners. Point A is the place where the main chain will be cut to separate the two sectors.
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(Fig 46) Tying the new chain after cutting the old one.
Equipment for the Parron System

Table grape production is an industry, so the machinery, like the irrigation system, must also be able to achieve US and European quality and high yield and quality. 

Based on the last 20 years of Chilean fruit industry experience, the following are the general specifications for the machinery in use in most of the table grape farms:

Tractors 

65 to 90 HP Diesel engines. Four-wheel-drive is needed only for special conditions.

The dimensions are:



Length: 3.7 to 4.0 m.



Front wheel width: 1.3 to 1.5 m.



Back wheel width: 1.4 to 1.6 m.



Maximum external width: 1.7 to 1.8 m.



Maximum height at the steering wheel: 1.5 to 1.6 m.



Maximum height at the driver’s seat: 1.2 to 1.35 m.

Sprayers 

Turbine machine: Work with the air effect, with a capacity between 1,000 and 2,000 liters:




Nozzles: between 18 and 20.




Maximum height: 1.6 m.




Maximum length: 4.3 m.




Weight: 550 to 800 kg.




Tractor HP needed: 55 HP minimum.




Pressure: 0 to 700 PSI.



Bar machine: Work with pump pressure directly, with a capacity between 1,500 and 2,000 
Liters:




Nozzles: between 10 and 12.




Maximum height: 1.6 m.




Maximum length: 4.3 m.




Weight: 450 to 500 kg.




Tractor HP needed: 30 to 50 HP




Pressure: 0 to 700 PSI

It should be possible to use a gun sprayer for specific treatments, such as giberellic acid or Dormex, in order to wet a specific area of the tree or to reduce the wetting per surface unit. The turbine machine can also use a deflector to make chemical treatments in a fruit orchard. 

Duster

This proper duster has capacity to dust 5 to 60 kg. of dust per ha. The duster is run off the PTO at the back of the tractor on the hydraulic system and works with the PTO system. The capacity is 60 to 50 kg. with 4 to 6 emitters. The total weight is 120 to 150 kg.

Harvest cars 

Harvest cars quickly move the grapes between the fields and to the packinghouse. They must have a shock absorber system and 4 wheels. There are different models with different box capacities (each box holds 7 to 9 kg).

The tractor, sprayers and harvest cars are suitable for use in the intensive growing systems of peach, apricot and nectarine, and all stone fruit as well-olive, mangos, and citrus. For growers who use other trellis systems, like Double T or Y, this machinery can also be used, if the distance between the top of the structure and the ground leaves enough space for the tractor, and about 4 m. between rows. One important issue is the space at the end or beginning of each row because we need space for the tractor and sprayer to make the turn into the next row. In most orchards, palm trees or even walls are very close to the end of the row.

Machinery needed can be calculated as follows:

 1 tractor per 20 ha. 

 1 duster per 25 ha.

 1 harvest car per 5 ha.

 1 sprayer per 10 ha.

This index changes according to the area planted to each variety, the different growing niches in the same farm, and even the shape of the farm. 

Conclusion

The success of the training was clear from the enthusiastic reception and willingness to learn and apply this knowledge. Both teams at the Hegazy and Korra farms performed most of the job without assistance and are now able to build vineyards in new areas using this system.

Pre-existing Parron systems can be repaired using the knowledge the growers acquired during the practical workshop, supplemented by the written and audiovisual information now available from ATUT.

In order to incorporate the Parron overhead trellis system in the Egyptian table grape industry, it is important to pay attention to the following: The Parron, because it is a structure which needs a support—remember, the yield is hanging 2. 20 m. high--the quality and specifications of the wires and wooden posts are key to the longevity of the system. The rules of construction--angles, forces, vectors and location of the loads--are the result of years of experience. When a Parron system falls down, it is very close to the harvest (maximum load time) or because some mistake was made during the construction, or an accident happened. There may be another way to develop and build it, and other materials to use, but this requires responsible research, trial and economical design. 

Considerations

 The wind is one element that can be a problem when the top of the Parron system is covered with green growth, because it can work as a huge sail, and in sandy soil, the structure can suffer major damage or even total loss.

 The maximum surface for building a Parron system is 8 feddans. If the growing area is light soil and/or located in a windy area, 5 to 6 feddans is preferable.

 On a flat irrigated field, it is possible to build a Parron system (70% of the Parron systems in Chile are under flat irrigation), but we need to have better idea about the performance and quality of the local wood to know the determine of this system. Using drip irrigation, it is necessary to leave space to avoid dampness around the wood until experience and research provide the correct way to deal with this environment.

 The Parron system is a technology package, like the Double T or the Y. Each system has its advantages and disadvantages. One must use an entire system under Egyptian conditions and study the results before deciding which parts of the system or which system is most effective. The specific standards of a program must be followed, and later, careful study will determine what changes and what improvements can be made to best meet the prevailing conditions and meet the goals of the project.

 More training courses are needed to develop skills in design and construction of the Parron system. Formal evaluation, follow-up and research are required to achieve all the benefits and solve the problems in table grape production under the Parron system.

 When more and different growing systems are incorporated, more experience will be obtained. This will make it possible to choose the best system for Egyptian growing conditions.

 Any trellis system has advantages and disadvantages; no one system will solve all production constraints. Finding the right system is a long process. If the growers and researchers apply good technological skills to learn how to deal with these systems, we can improve table grapes in Egypt. Constructive criticism, positive contributions and shared experience among all the persons involved in the horticultural sector are the secrets to successful development. The secret is that there are no secrets.

Cost of Parron System Construction

Characteristics

 Surface: 6 feddans.

 Distance of plantation:3m x 2m

 Number of trees/feddan: 700

 Shape of the area: square (159m / side)

Materials and labor

Wood

	
	Units
	Cost / unit (L.E.)
	Sub Total (LE)

	Corners
	8
	20
	160

	Laterals
	260
	14
	3,640

	Centrals
	4,056
	2.5
	10,140

	
	
	Total
	13,940


Wire

	
	Meters
	Meters/kg
	kg

	Steel galvanized 3 mm
	22,700


	14
	1,626

	Galvanized 5 mm
	2,224
	6.6
	337

	Galvanized 2 mm
	92,400
	33
	2,800


 Price per ton steel galvanized: 6,000 LE

 Price per ton galvanized: 3,200 LE

 Cost of wire: 

Steel galvanized 3mm:

 9,726 LE

Galvanized 5mm and 2mm:
10,038 LE

Total:
 
19,764

Anchor base

The cost of an anchor base 50 cm x 50 cm x 20 cm with an iron anchor 10 mm is 7.5 LE (including labor).

	Units
	Cost / Unit (LE)
	Total (LE)

	272
	10
	2,720


Base of the wood laterals and corners (Can be a white brick)

	# of units
	Cost / unit (L.E.)
	Total (LE)

	272
	0.5
	136


Holes

	Type
	# of holes
	# m3
	Cost / m3
	Total

	Laterals


	260
	208
	3
	624

	Corners


	8
	12
	3
	36

	
	
	
	Total
	660


Wood treatment Stage 1: Bark remove

	
	# of units
	Cost / unit (L.E)
	Sub Total

	For corners
	8
	0.75
	6

	For laterals
	260
	0.6
	156



	For centrals
	4,056
	0.4
	1,622



	
	
	Total
	1,778 L.E.


Stage 2: Copper Sulfate Treatment

Labors and materials cost = 300 L.E.

Construction labor

If the building process takes 20 days

	
	# of units
	Cost/unit/day
	Cost / work (LE)

	Technicians


	1
	30
	600

	Assistants


	2
	16
	640

	Workers
	6
	8
	960

	
	
	Total
	2,200


Cost summary

	Materials 
	Cost (LE)

	Wood
	13,940

	Wires
	19,764



	Anchor base
	2,720



	Base of the wood
	136



	Holes
	660



	Wood treatment (stages 1 and 2)
	2,078



	Construction labors
	2,200



	Grand Total
	41498


The cost per feddan is 6,916 LE

(Fig 39) Line of anchors not straight and main wire not straight.





(Fig 40) Wrong procedure: Never place the laterals on the main wire before pulling.
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