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Introduction

Domestication  involves   selecting   plants   with  certain  desirable  characteristics.   Plants   cultivated
under this type of selection pressures display domestication syndrome which has the following
characteristics: increase in the size of the fruit, increased succulence, reduced ability to disperse
seeds and reduced ability for the plants to sexually reproduce (1).
Solanaceae  (or nightshades) are herbaceous, shrubs and subshrubs, with alternate leaves. This
plant   family   is   scattered   all   over   the   world,   apart   from   Antarctica.   The   highest   number   of
Solanaceae species are found in South and Central America. Within this family are found:

 The Solanum genus such as: tomato  ， cherry tomato (Solanum lycopersicum)   
and eggplants (Solanum melongena).

 The Capsicum genus (chilis or peppers) such as: green chilis (Capsicum 
annuum),   bell peppers or sweet peppers, Jalapeños, habanero chilis, etc.

 The Physalis genus such as: husk or green tomatoes (Physalis ixocarpa)  , all of
great horticultural importance(2).

Tutoring
Nowadays, crops are tutored, in order to increase the surface area sown and also to improve the quality of
the fruits produced. Tutoring your crops allows the plants to be more evenly distributed, as well as better
exposing the leaves allowing them to absorb more sunlight, which doesn't happen when the crops are
allowed to grow without any tutoring. Crops like tomatoes, chilies and peppers need a good tutoring
system because the weight of their fruits can cause the branches of the plant to bend and buckle allowing
the fruits to touch the moist ground and develop fungal disease, bacteria or a virus. On the other hand,
traditional tutoring methods (rods and raffia) demand a lot of manpower which brings with it a high degree
of handling of the plants by the workers. On average 66 to 70 kg of raffia is used to tutor a hectare of
tomatoes in open fields, depending on the quantity of plants per meter squared and the height that the
plants are allowed to grow to.

In Europe during the 60s, polypropylene netting begun to be manufactured, which improved tutoring
methods. Tutoring systems which use support netting are durable and provide better support for the
crops. In recent years we have seen crops lost all too often due to climatic changes: strong winds which
causes the plants to bow and heavy rain that destroys their leaves and flowers, significantly damaging
production and the quality of the crops, eroding the farmer's income. These losses can be prevented by
using a good tutoring method. 
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The importance of tutoring with HORTOMALLAS
Using raffia when cultivating vegetables is very common, however there are certain disadvantages:

 A large amount of manpower is required to be able
to carry out the tutoring.

 The plants have to be handled a lot in order to fasten
them in place.

 The raffia dries out and begins to flake off in a very
fine powder which settles onto the fruit.

 There is a risk that one line could be severed
causing the whole crop to collapse.

 As it is made up of various strands, it is an ideal
breeding ground for bacteria and mold.

The use of a support netting is key, because the advantages of using
this type of tutoring are many:s:

 You save time and money because it isn't difficult to install.
 The handling of the plants by workers is kept to an absolute minimum.
 The amount of leaves exposed to the sun is increased.
 It allows for increased crop density.
 Ventilation is improved, minimizing the conditions which cause the growth of pathogens like mold 

and/or bacteria.
 The improved support system prevents virus transmission or mold diseases and/or bacteria that is 

spread manually.
 Since the plants are nicely extended, it is easier and more convenient to apply 

disinfecting treatments and the solution is absorbed better.
 Pruning and harvesting the crops becomes more practical and more efficient, by 

25x25cm squares.

HORTOMALLAS Ing support netting has sqaures of 25 x 25 cm allowing for greater freedom of 
movement when pruning and harvesting without harming the plants, which in turn extends the 
plant's life-span.  

The importance of the square(25x25cm) of HORTOMALLAS netting when pruining and harvesting crops.)
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Tomato (Solanum Iicopersicum)

The red  tomato  originates  from  the New World - the Americas. Mexico,  specifically
Veracruz   and   Puebla  is   regarded  as   the   home   of   tomato  domestication.   When  the
Spanish arrived in the Americas, the red tomato had already highly domesticated and
developed a variety of fruits which can be grouped in terms of  shape,  size, color and
ribbing of the fruit (6). The seed has a flat, lenticular shape; the root is made up of a
principal   root   and   secondary,  adventitious  roots;   the   flower   is   yellow   in   color   and
composed of five or more sepals, five or more petals, and five or six stamen; the fruit is
circular. It is a berry whose colors vary from yellow to red, with slightly acidic flavor. They
can be eaten fresh or processed (6). Tomatoes are not affected by the length of daylight,
although they do require a good amount of light. They can be cultivated from 20 up to
2000 m, the optimum temperature is 30°C in the day and 16°C at night (if the nighttime
temperature is above 26°C the fruit doesn't set). Currently they are classified in the
following way: 

Kingdom: Plantae

Phylum: Tracheophyte 

Class: Magnoliopsida

Series: Solanales 

Family: Solanaceae 

Genus: Solanum

Species: Solanum lvcopersicum L.

*The data for this classification can be found via the following link 
http://www.itis.poviservlet/SinpleRpt/SinpleRpt  ?       search topic=TSN&search value=521671 

The tomato is one of the most cultivated crops  in the world.  Among  50 main countries
producing it in 2013, Greater China was in first place producing 50,522,200 tonnes; India, the
United States and Turkey in second, third and fourth places respectively with productions of
between 11,000,000 to 18,000,000 tonnes. Brazil, Spain and Mexico, with productions of
between 3,000,000 to 4,000,000 tones are in the top 10 main producers worldwide of
tomatoes (26). It occupies 11th place in terms of the main produce in Greater China and
India, whilst in the United States, tomato production is ranked in 10th place (25). 
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Eggplant or aubergine (Solanum melonqena)

Also known as garden egg, guinea squash or melongene, this species originates from the tropical and
subtropical regions of Asia. In the year 1200 it was already being cultivated in Egypt and subsequently in
the Mediterranean area and the rest of Europe. It favours hot and dry climates, requiring an average
temperature of 23/25°C and 10-12 hours of daylight (anything contrary could bring about floral abortion),
relative humidity between 50-65%, deep, loamy soils, with a PH of 6-7 (7). Their seed cycle lasts 30 days
and their planting cycle is between 160 and 180 days. The best time for planting in seedbeds is from
September to December, and from October to January for planting out (21). They have one main root and
various  rootlets  (up to 5cm of covering); The stem is strong and can reach a height of 2 to 3 meters
depending on the exact variety (defined or undefined); the leaf has a large petiole, from large whole leafs,
in alternating positions on the stem; the flowers are violet colored; the fruit is elongated and has a
rounded shape, and can vary in color from purple to black, white or combinations like mottled white
(purple or green) (28). Currently, it is classified as follows:  

Kingdo: Plantae

Division: Tracheophyte

Class: Magnoliospida

Order: Solanales

Family: Solanaceae

Genus: Solanum

Species: Solanum melongena   L.

*The data for this classification can be found via the following link:  
http://www.itis.gov/serylet/ SingleRpt/SingleRpt?
search_topic=TSN&search_value=30446

Greater China was the principal producer of eggplant in 2013 with 28,433,500
tonnes produced; India is in second place with 13,444,000 tonnes and Iran in third
place with 1,354,185 tonnes (26).
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Chillies (Capsicum annuum var. annuum L.)

Originating in Mesoamerica, it was domesticated more than 6,000 years ago. There are many wild
varieties of this species, such as the chiltepin or bird pepper (3). The   Capsicum annuum var.
Annuum is the domesticated form and is one of the most important in the world. It is known by a
wide variety of different names, but we can summarise the main groups as follows: bell or sweet
pepper;   mirasol,   jalapeño,   wide,   serrano   etc.   The  C.   annuum   var.   Annuum  variety   was
domesticated   in   Mesoamerica,   specifically   in  Mexico;   the   archeological   remnants   of   the   most
ancient remains of chilli are dated between 6,500 and 5,500 B.C in Tehuacán (8).
It is a perennial plant, cultivated annually, of shrub proportions, it's main root is  taproot  and can
measure up to a little over a meter in height. It is distributed and cultivated from sea level up to
2,500 mamsl; it is sensitive to low temperatures, its optimum temperature being 24°C (3). It is
currently classified as follows:

Kingdom: Plantae

Division: Tracheophyte

Class: Magnoliospida

Order: Solanales

Family: Solanaceae

Genus: Capsicum

Species: Capsicum annum L.

*The  data  for  this  classification  can  be  found  via  the  following  link:
http://www.itis.gov/servlet/SingleRpt/SingleRpt? search_topic=TSN&search_value=3049

En 2013, Greater China spearheaded the production of chillies and peppers with a production of 15,800,000
tons. Mexico was in second place producing 2,159,348 tons and Turkey was in third place with 2,159,348 tons
(26).
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Pepper (Capsicum annuum   var.   annuum)

Sweet or bell pepper is one of the varieties of the species (Capsicum annuum   L.) consumed 
worldwide as a vegetable.This variety is known as sweet pepper, pepper or capsicum. Its origins 
date back to Peru and Bolivia where as well as the Capsicum annuum L., variety, another four 
species were also cultivated. They can be found in a variety of different shapes, sizes and 
colors (32, 33).

Peppers are of the shrub variety, cultivated annually and can grow up to 75cm in height depending
on the exact variety of the pepper. The stem branches out in a  dichotomous (two-direction)
fashion and above the branching stems the medium-sized leaves display themselves in a deep
green color. The flowers are bisexual and branch out from the axillary buds of the offshoots; the
flowers measure approximately 1 cm and have five petals, six sepals and cupped teeth. The
fruit is a berry which can vary in shape and size, weighing just a few grams up to half a kilo (of
rounded shape, cylindrical, cubed etc.) (33).

As   they   are   tropical   and   subtropical   plants,   the   average
temperature   needed   for   this   crop   is   22-23°C;   temperatures
over 30°C can damage the plants and cause floral abortion and
therefore a loss of the fruits.The soil must be fertile with good
drainage, a mildly acidic PH level and generously watered. It is
recommendable   to   balance   the   nutrients   in   the   soil   with
fertilizers and when pruning it is recommended that you cut the
tips off to stimulate a shrub-like behavior, with tutoring of 60 cm
or more in height (31). 

Jalapeño (Capsicum annuum   var.   annuum)  
Among the wide variety of chillies cultivated in the world is the jalapeño chilli, one of the most eaten
varieties in Latin America. This variety of chilli grow well in many types of soils, preferably
sandy-loam   soils.   The   soil   must   have   good   drainage,   good   moisture   retention   and   good
ventilation (34).

The average optimum temperature for cultivating jalapeño
chillies is 22°C during the day and 16.5°C at night. In lower
temperatures, the plant's growth becomes lethargic and the
flowers can die (flower abortion); temperatures over 32°C
can also cause the flowers and the fruit to be lost (34).
This chilli is commonly referred to as the jalapeño chilli but it is
also called cuaresmeño, huachinango and chile gordo or "fat
chilli". It is a yearly crop, with upright stems and dark green
branching stems and its white flowers grow on their axils. It
can   be   eaten   raw,   cooked   or   processed,   and   financially
speaking it is considered to be one of the most important
chillies for the agricultural industry (35).
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Chilli Habanero (Capsicum Chinense)
This   chilli   is   believed   to   have   been   first
domesticated  in   the  Amazon.  The   most   iconic
chilli of the C. Chinense variety is the Habanero,
which grows in the wild in countries like Peru,
Ecuador and Brazil. It is a shrub approximately
1.5 m in height with two or more hanging flowers
per   node.   Colours   vary   from   reddish-brown  to
orange-yellow to lemon-yellow, and their shape
varies   too   (35).   This   species   is   well-suited   to
tropical   climates   like   Mexico,   Central  America,
the Amazon region and Brazil. Seeds are usually
cultivated in seedbeds where they can enjoy the
right   conditions   for   growth   and   development
before being planted out.

The ground where the seedlings are to be planted should have good drainage. This species can be
cultivate up to 2,700 mamsl and needs between 750 to 1000 mm of rain for proper growth and a
good yield. Cultivation is better on slopes with an inclination less than 5% with a flat or undulating
surface. It can tolerate mild salinity but develops better with an optimum pH of 6.5 (35).

Manzano pepper (Capsicum pubescens)

This species is widely grown across South 
America and growing at altitudes between 1,500 
mamsl up to 3,000 mamsl. It is known as "peron"
in Mexico, or "chile manzano", meaning "apple" 
due to its shape, and as "ruqutu" or "rukutu" 
(from "rocoto") in South America. They are 
herbaceous plants or shrubs, that can grow up to 
3 meters in height. The leaves are large and can 
be smooth or very wrinkled and pubescent. Its 
flowers are purple in colour. It is believed to 
originate in Bolivia and is still grown in the Andes
of Bolivia and Colombia (35).

Manzano pepper, or rocoto.

Purple flowers that grow 
on the stem nodes.
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Green Tomato (Physalis philadelphica   Lam.)

Also called Physalis ixocarpa auct. non Brot. ex Hornem, it is known as the green tomato or husk
tomato, tomatillo or miltomate etc. It is a Solanacea that was grown in Mesoamerica before the arrival
of the Spanish. It is thought to have been domesticated in Southern Mexico, as it is grown and found
in the wild across the whole country. Is is an annual herbaceous plant of between 13 to 60 cm
(13,14). It has a spinal root with secondary roots and the root can measure   up to 60cm; the stem
can be herbaceous or woody at the base and is wedge-shaped; the leaves are plain with an uneven
border and grow in alternating positions; the flowers are star-shaped and can be yellow, or white and

purple; the fruit is greenish-yellow and circular shaped and found underneath the
calyx (29). Currently, it is classified as follows:

Kingdom: Plantae 

Division: Tracheophyta 

Class: Magnoliopsida 

Order: Solanales 

Family: Solanaceae 

Genus: Physalis

Species: Physalis Philadelphica   Lam.

*The data for this classification can be found via the following link: 
http://www.itis.gov/servlet/SingleRpt/SingleRpt? search_topic=TSN&search_value=529632

In 2014, a total planted area of 46,524.59 Hectares was reported with a production of 661,141.11 
tonnes with a value of US$12, 7943 (4). Although the red tomato is more widely cultivated, in 2014 
the difference between the cultivation area of the two was only 5,850.32 hectares, which indicates 
that the market for this crop is growing (4).
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Mechanical stress on plants and how to reduce it by tutoring with
HORTOMALLAS

Mechanical stress on plants can occur naturally due to their environment. Plants are in constant
contact with natural conditions such as rain and strong winds which create a measure of stress on
the  plants  and  act  as  a  "shaping  factor"   in  the morphology  of   the  plants,   or  in other   words
mechanical stress. Whether it is caused by natural conditions or not, it inhibits growth and the
dimensions of each part of the affected plant. In agriculture,  horticultural techniques  such as
tutoring are used which also create significant mechanical stress on the plants in addition to that
experienced due to natural factors. This causes the plants to lose two or three days before they
resume their normal growth (9,10).

Tutoring is an essential horticultural technique. It
aids ventilation and improves micro-environmental
conditions, thereby reducing conditions which give
rise   to   moisture   related   diseases.   Tomatoes,
eggplant or aubergine, chilli, green tomatoes and
peppers,   although   they   are   shrubs,   benefit
enormously from tutoring because it stops their
fruit   from   being   damaged   and   the   stems   from
buckling under their weight (16). Having said that,
every time a plant is handled in order to attach it
using   raffia   or   to   adjust   the   tension,   it   causes
mechanical   stress and   diverts   the   plant's
energies   to   repairing   the   damage   this   causes
rather than the growth of its leaves and fruits. In
the same way, if a plant was handled to reposition
it, it will dedicate itself entirely to reaccomodating
itself and finding a position for optimal sunlight
and   ventilation.   This   method   requires   a   large
amount of manpower and means that the plants
have   to   be   handled   more,   increasing   both   the
mechanical stress they are subjected to as well
as production costs (9) (see our manual on the
effects of mechanical stress on tomato plants for
more information).    

Handling of the plants produces mechanical stress

Mechanical stress caused by fastening the plants using traditional tutoring methods
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Diseases in solanaceae that are transmitted mechanically and that can be
prevented with HORTOMALLAS

Additionally, aside from the  stress  caused for the plants, farm labourers can also act as vectors for
diseases that are transmitted manually (that is, by handling an affected plant and then touching a healthy
one, thereby infecting it). This is called direct contact transmission or mechanical transmission. This
diseases are brought about by plant pathogens, producing multiple symptoms that cause production
and yields to diminish. Symptoms vary from deformed fruit to the partial or complete loss of a crop. The
agents that make up this group are:  moulds, bacteria, nematodes  and  viruses. One example or
mechanical transmission is the tobacco mosaic virus (TMV). This virus can be transmitted by hands or
clothing that have been infected with the pathogen when handling an infected plants. Equipment and
tools used can also become contaminated and pass on the disease.

For this reason, new tutoring methods such as using support netting (also known as tutoring netting
or  horticultural support netting), significantly reduces the  mechanical stress  on plants caused by
workers, allowing them to develop freely. It also prevents the spread of  mechanically transmitted
diseases (from the worker to the plant).

Sanitary protocols/measures:
1. Precise information about the seeds you are buying should be
recorded: where they've come from, the conditions under which they
were obtained, conditions required for their distribution and storage, their
expected yield, characteristics of their fruit, germination percentage and
how to ensure that they are free from pathogens.
2.  It is important  to know  what  crops have been previously
planted,   which   chemicals   were   applied,   if   there   were   any
diseases. Various studies of the microorganisms present, the
presence of any heavy metals, quantity of nutrients etc.need to
be carried out to ensure the ground is ready to be sown.
3. Irrigation and drainage canals need to be regularly checked.
4. The earth has to be ploughed to get rid of any clumps of soil
and allow it to be oxygenated.
5. Make furrows to improve the irrigation and allow for good 
drainage (also prevents flooding).
6. Keep a record of the dosages of herbicides used and the dates 
they were applied. 
7. Padding is recommended to control weeds and to save water.
8. It is essential to tutor plants such as Cucurbitaceae and 
Solanaceae.
9. Before and after touching the seedlings (during planting out) 
or the plants (during farming practices), it is important to...... to 
prevent them from becoming infected by a plant pathogen. This 
is especially important during the seedling stage when the plants
are most susceptible to diseases.

10. Containers used to store water for watering and drainage canals must be continually monitored.
11. Drip irrigation is recommended along with the use of tutoring support systems to reduce the chance of 
contamination.
12. A safe storage place is needed for any chemical fertilizers and each fertilizer must have proof of 
origin. Edaphic and leaf analysis must be carried out to determine the nutrients necessary to maintain 
optimal soil conditions (30). 

Manipulation of plants with raffia
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13.   When   using   organic   fertilizers,   the   procedures   for   composting,   pasteurisation,   thermal
drying, ultraviolet radiation, alkaline digestion etc. must be followed carefully and must feature in
laboratory  tests   authorized  by   the  secretary   of   health  (COFEPRIS)  or   approved  by   policy
IS0017025.
14. Organic fertilizers must be stored and handled in an area separate from the cultivation area.
15. Specific areas must be designated for the storage of waste.
16. Physical barriers and live barriers should be put in place to prevent domestic or wild animals
from entering into the cultivation area.
17. When applying fertilizers or chemicals (herbicides or pesticides), workers must be trained regarding 
how to apply each product and they must have the relevant safety equipment. A special container must 
be used for mixing each product. 

18. When handling empty containers which
held agrochemicals, it is recommendable to
use a triple washing technique. This 
consists of filling the container with water 
up to a quarter full, covering it and then 
shaking it for 30 seconds before emptying 
it out. This should be repeated three times 
after which the container can be broken 
into pieces, stored in a temporary 
storeroom and then delivered to a 
collection centre (30).

Live barrier (flowers) at the edge of the crop.
Yellowing of the lower leaves.

Clavibacter michicianensis subsp.             Michipanensis     
(bacterium with double encased cells) in tomato crops.

No symptoms are detectable at the outset of the disease, but
in the next few days:
The lower leaves begin to yellow quickly and next the upper
leaves.
Necrotic grooves start to appear on the stems extending to the
petiole (leafstalks).
Circular marks with brown centres and white rims appear on the fruits,
known as bird’s eyes, after which the plant becomes necrotic and dries
up (11,12).

Preventing Clavibacter
 Buy seeds that are free from bacterium, moulds and viruses. 
 Carry out a soil analysis to prevent the appearance of the

bacteria. 
 Sterilize the materials that will be used for the germination, transplantation

and maintenance of the plants.
 Avoid an excess of moisture by having a good drainage system.
 Keep the areas between the furrows clear of weeds.  
 Keep the tools that are used for handling the crop clean (clean them from one plants to the next 

or at least when moving from one furrow to the next).
 Crop rotation helps to reduce contamination by this bacteria (22,12).

Withering of the lower leaves
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Bacterial leaf spot (Xanthomonas vesicatoria) in
peppers and tomatoes:

 This is a disease which presents itself when temperature and 
humidity conditions are high.
 Symptoms appear such as dark Green irregular shaped 
spots, which turn brown and have a purple colour around their 
edge.
 It causes defoliation of the plant infected with it thereby 
reducing the yield of the crop (15).

Preventing bacerial leaf spot:
 Buy seed that is free from pathogens.
 Keep the field clean and free from the leftovers of other harvests.
 Keep the tools used for handling the crop clean (clean them when moving from one plant to the next or 

between furrows)
 Don’t handle the plants when they are wet, which will prevent the bacteria from spreading.
 Crop rotation is recommended to reduce the population of bacteria in the soil (15). 

Tabaco mosaic virus (TMV).

 This is one of the best known viruses in agricultura,
affecting tabaco and tomatoes as well as many other
Solanaceae. This disease is only spread by contact
(plant to plant or worker to plant) (18).  

 The mottling of the leaves is its main charecteristic.

 Also, abnormal growth
 Deformed leaves.
 In plants which are prone to this disease, necrosis of the 

leaves can occur rapidly from the point at which it becomes
infected (19).

Spotting on the skin of the tomato fruits.

Preventing TMV:

 Make sure the fields are clear of any leftovers of previous harvests.
 Clean tools and the worker’s hands before touching the plants and from one plant or furrow to the next.
 Buy seed that is free from pathogens or resistant to this type of virus (20).

Mottling of the tomato plant’s leaves

Stains
on the skin
of the
Fruits of
tomato
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Tomato Bushy Stunt Virus (TBSV).

 Discovered in Britain in 1935, TBSV is found in
various   parts   of   the   world   including   Europe,
North and South America and North Africa.

 Circular necrotic lesions appear on the leaves (5
days after it has become infected) which then
turn yellowish and drop off.

 If the infection is systematic, the younger leaves
twist themselves up from the apex (23).

Preventing (TBSV).

 Buy pathogen-free seed.
 Keep adjacent areas to the crop clean as well as the cultivation area itself.
 Sterilize tools and disinfect workers’ hands before and after touching each plant or between furrows.
 Crop rotation helps to reduce the risk of contamination (23,24).

   Anthracnose, or tomato fruit canker  

    (Colletotrichum coccodes)  

 This fungus can be preserved for a long time in
the remnants of previous harvests and appears
as a disease in the stems, leaves and fruits. 
Humidity between 85 and 100% and 
temperatures between 22 and 27 degrees 
Celsius are the optimum conditions for the 
fungus to develop. 

 Fruits lose their quality and become very easily
damaged during transportation. 

 It is harder to keep them fresh.

 In matured fruits, lesions become visible after 5
or 6 days (21, 27).

 Necrotic lesions in mature fruits.

Preventing anthracnose (or canker).

 Buy pathogen-free seed.
 Have a good drainage system when cultivating your crop.

 Use crop rotation methods.

 Sterilize tools and disinfect workers’ hands before and after touching each plant or between furrows.

 Clear the ground of the remnants of previous harvests (21,27).

Necrotic spots on leaves
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Potato Virus X (PVX) in capsicums/peppers.
 This virus can be hosted by most varieties

of Solanceae. The general symptoms are:
 Ribbing on the apical leaves can be clearly

seen,   which   then   later   become   necrotic,
turning from brownish tones to dark brown
or almost black colours. 

 The  petioles  can  become  necrotic
causing the loss of folliage.

 Necrosis can also occur in the flowers and in
the fruits of the plant.

 This virus can cause stunted growth, leaf spotting and shrivelled leaves. The exact symptoms
will depend on the age of the plant and how long is has been infected (17).

Preventing PVX:

 Buy pathogen-free seed.
 Clear adjacent areas around the periphery of the cultivation area from any weeds.
 Sterilize tools and disinfect workers’ hands before and whilst carrying out agricultural tasks. 
 Crop rotation (24).

Tabaco Ring Spot Virus (TRSV).
 This virus was endemic in Central and North America 

and is now also found in the United Kingdom, Ukraine, 
China, Hungary, Italy, India and Japan, among others. It 
affects vegetables, ornamental plants and weeds.

 Small necrotic marks appear on the leaves
 Necrosis occurs in the veins.
 Causes epinasty (a downward curving of the 
leaves).

Preventing TRSV:

 Buy pathogen-free seed.
 Keep adjacent areas and the cultivation area itself clean.
 Sterilize tools and disinfect worker’s hands before and after touching each plant or between 

furrows.
 Rotate crops to reduce the risk of contamination (23,24).

Necrotic ribbing on tomato plant leaves.

The small necrotic marks can be seen as 
well as the curving of the leaves.
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1.- The poles are installed at a considerable depth 
(from 40 to 60cm), depending on the criteria and 
opinion of each farmer. The distance between the 
poles will vary depending on the type of crop being 
cultivated and the farmer’s opinion (it could be 
anywhere between 1.5 and 8 meters). As well as 
depending on the type of crop, it will also depend on 
the ground conditions (sandy, loam, etc.) and the 
type of tension yarn being used.

2A. A stake can be placed at either edge of the furrow, 
in the opposite direction to the poles. The tension wire 
is then used to attach one stake to the other, via each 
pole, wrapping and fastening it to each.This improves 
the resistance and stability of the poles.

2B. An additional pole can be placed between the first 
and second poles on the inner side of the edge of each 
furrow. Then wire is fastened onto each pole, wrapping 
and tying around each one until all of the poles have 
been fastened securely. 

Installing HORTOMALLAS support netting
The following describes a series of steps which can be taken in consideration when installing
HORTOMALLAS19 support netting, which is adaptable to each farmer’s method of tutoring.
Material:
 Poles: These can be made of wood, metal, bamboo etc. The length of the poles varies    
 according to the crop being grown (how much it will grow) as well as the type of ground it  will be   
 planted in (sandy, loam, clay franco, etc.); the poles could be between 2.20m and 2.50m.
 Stakes: small poles made from wood or another material that enables the netting to keep its
 tension and keep the poles in position. The measurements will vary depending on the type   
 of soil.
 Upper strain wire: This gives the crop greater stability and is mostly used in vine or climber
 plants such as the cucurbitaceous family.
 HORTOMALLAS netting: the measurements of the netting is in line with the maximum height of 
 each crop and/or variety. The netting can be fastened onto the poles using raffia or plastic ties.

Distance between
poles

(1.5m - 8m)

poles

depth from
40cm to 60cm

tension wire

stake

depth from
40cm to 60cm

stake tension wire

depth from
40cm to 60cm
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depth from
40cm to 60cm

depth from
40cm to 60cm

depth from
40cm to 60cm

depth from
40cm to 60cm

20- 30cm20- 30cm

20- 30cm 20- 30cm
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