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Abstract

The Valley and Cofre de Perote Region is located in the state of Veracruz, where the main source of
income in the region is generated from agricultural activities, which is why, due to not having other types
of alternative economic income to satisfy their needs, the region's forests are under notable pressure,
given that agricultural activities generate the loss of forest cover. An alternative for the income of
economic resources without the need to modify forest areas is the implementation of resin extraction to
obtain rosin, since in addition to providing income to the population, it generates awareness within the
region about the care and protection of forests, in addition to having a path for the development of
integrated forest management that allows the sustainable and sustainable use of the forest.
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Resumen

La Region del Valle y Cofre de Perote se ubica en el estado de Veracruz, donde la principal fuente de
ingresos de la regidn es generada a partir de actividades agricolas, motivo por el cual, a raiz de no contar
con otro tipo de ingresos econémicos alternativos para satisfacer sus necesidades, los bosques de la region
presentan una presion notoria, dado que la realizacion de las actividades agricolas genera la pérdida de
cobertura boscosa. Una alternativa para el ingreso de recursos econémicos sin la necesidad de modificar
las areas forestales, es la implementacidn de extraccion de resina para la obtencion de colofonia, ya que
ademas de prever un ingreso a la poblacion, genere una concientizacion dentro de la regién sobre el
cuidado y proteccién de los bosques, ademas, de tener una via para el desarrollo del manejo forestal
integrado que permita el uso sostenible y sustentable del bosque.

Objetivo Método Contribucion
Método francés modificado para Optimizacion del
Evaluacion del México. proceso de
rendimiento de la colecta de resina
colecta de resinade 1.-Identificacién e incremento de
arboles de ingresos para los
coniferas. At duefios de los

bosques.

+ )
(
\ /

++ S

4.- Aplicacién del

método francés

5.- Evaluacion de la

colecta deresina

Resina, Colofonia, Coniferas




13

Introduction
Status of pine resin in Mexico.

The demand for resin as a raw material for various products has increased in recent years and has
exceeded the supply capacity of the main producing states, including the states of Michoacan, Jalisco,
Mexico and Oaxaca. However, production of this product has decreased from just over 36,000 tonnes in
2000 to 19,500 tonnes in 2009, representing 42.1% of the value of non-timber production (Lopez, 2021).
Resin production in Michoacan contributes significantly, amounting to about 70,000 tonnes per year. In
the 1930s it was 22,408 tonnes, in 2016 and 2017 production increased by just over 90%, currently
ranking first in the country with a production of 24,141 tonnes (Mufioz et al., 2022).

Vegetable or natural resin

Plant resins are products of the secondary metabolism of plants and are found in greater quantities in
species of the class Coniferinae, with the exception of the genus Taxus, as well as in the families
Burceraceae, Anacardiaceae, Myrtaceae. These natural resins are characterised by their chemical
stability: they are inert and difficult to attack by acids and bases. They have an amorphous structure,
rarely crystallise and when heated to relatively high temperatures become viscous (Osorio, 2006).

Pine resin

Resin is a highly viscous liquid secreted as an organic compound, mainly produced by plants naturally
or to protect themselves against damage or the presence of pests. These are the so-called conifers, the
main representatives being the genus Pinus.

The resin can be found in the sap channels of the roots, trunk and branches of pine trees. They
appear along the wood axis, branches and roots of the tree. Therefore, when the bark is cut or the
secondary xylem of a conifer is damaged, the flow of sap from inside the exposed resiniferous canals is
a physiological response to the healing of wounds in the wood (Cabrera, 2016).

Its importance, highlighted by several authors (Lapefa, 2017, and Reyes et al., 2019), is valued
for its chemical properties and the great diversity of products derived from it. This product is currently
used as a raw material in the chemical industry to produce by-products such as detergents, pesticides,
solvents, glues, paints, printing inks, pharmaceuticals and cosmetics, perfumes, aromas and food
additives, among others.

Rosin

Rosin is the residue obtained after resin distillation. At the end of this process it is transformed into a
liquid and can have various shades of yellow with glassy properties, which is formed on cooling after
separation from the resin. It is translucent and brittle, with a crystalline stone-like appearance and a
characteristic odour of resin.

Rosin has important characteristics that can be used in the production of different products, but it
contains substances that can cause respiratory or skin irritation. Rosin dust presents a serious risk of
explosion when exposed to air. It is insoluble in water but soluble in acetone, benzene and chloroform,
as stated by Lapefia (2017).

Turpentine

Another product obtained during the distillation process is turpentine. Due to the substances contained
in this fraction and its aromatic characteristics, it is used as a solvent in paints, in the production of
aromatic ingredients, antiseptics and even in medicine or cosmetics. Turpentine is a colourless oily liquid
consisting of a mixture of terpenes and essential oils (Lira, 2013). It is an almost colourless liquid with a
very characteristic odour. It consists of a mixture of terpene hydrocarbons, mainly a-pinene and B-pinene;
in smaller quantities myrcene, carene, camphene and terpinolenes. It is immiscible with water, with a
flash point less than 33°C and a boiling point less than 150°C. It can be flammable and hazardous to the
environment (Lapefa, 2017).
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Legal framework NOM-026-SEMARNAT-2005

The resin has been used in Mexico since pre-Hispanic times, but its commercial use began in the 1920s.
Currently, it can be harvested according to the NOM-026-SEMARNAT-2005 standard included in the
Sustainable Forest Management Law (Mufoz et al., 2022).

This standard is updated and applied throughout Mexico and establishes the criteria and
specifications for the sustainable commercial use of resin extracted preferably in forested areas.

Criteria and specifications.

The technique of pine resin harvesting consists of making one or more incisions in the form of a groove,
called resin faces, which are made along the shaft of a tree, which must be separated by spaces called
inter-faces. The maximum number of faces must be determined by the diameter of the tree chosen to be
harvested, which must be measured at a height of 1.30 m from the base of the trunk, in accordance with
Table 1 below.

Table 1
Ratio of number of faces per diameter measurement

Diameter (cm) | Maximum number of faces per tree
25,0-325 1
32,6 -425 2
42,6 —52,5 3

52,6 and older 4

Source: NOM-026-Semarnat-2005

- In the case of intensive resin production, the number of faces per tree shall be determined solely
by the width of the interspaces, which must not be less than 10 cm.

The maximum width of the faces is 10,0 cm.
The minimum width of the interspaces is 10,0 cm.

After removal of the rind, the maximum depth of a face is 2.0 cm, except for the face opening,
which may be up to 3.0 cm.

- The maximum annual face opening length is 50.0 cm and the total length may be up to 3.0 m, not
exceeding one third of the total height of the tree.

- In the event that the resin harvesting is intended to be carried out in a protected natural area or in
any species subject to special protection, the provisions of the applicable legislation on the matter
must be observed.

Methodology
Harvesting processes
Modified French Hughes method for Mexico.

The process applied for resin extraction was based on the French method, modified for Mexico: the
desrofie, the opening of the cut, desfrente, slicing or pica and preparation of the collection. The desroiie
consists of removing the bark of the pine tree without reaching the root zone, with a 20 cm wide by 60
cm high slit. The opening or cutting consists of opening, after stripping, a face 10 cm wide by 10 cm high
with an axe. For the desfrentar, a 2 to 8 cm long wound must be made immediately after making the face,
taking care to make the wound as narrow as possible. The slicing or pica is done 8 days after the previous
wound is made, this is done at a height of 1 cm and of the same width as the front wound.
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This process is repeated 8 days after the first wound and so on until the end of the first year, with
this side reaching 50 cm in length or height. The preparation of the collection consists of making slices
or picks exactly the same as those of the previous year, from the second to the fifth year of resination
(Rojas, 2019).

It may have slight variations in terms of measurements of some steps and the use of chemical
stimulants as described by Ruiz (2021), the method consists of making an incision (resination face) in
the tree 10.0 cm wide, 10.0 to 15.0 mm deep and 50 cm high per year. The face starts at the base of the
trunk and extends upwards. Sticks or slices are made to accelerate stimulation and resin production, and
this consists of several preparatory steps, which are described below:

Phases for resin extraction

a) Reconnaissance of the working area and identification of species

In the first instance, a reconnaissance tour of the properties and trees is carried out, where there are legal
permits for the application of resin extraction, figure 1.

Figure 1
Identification of resiniferous species of the Perote Valley and Cofre de Perote (Pinus
teocote)

Source [own elaboration]
b) Registration of dasometric data and geographical coordinates of each specimen.

The selection of specimens in which the resination method will be applied, initially the species is
identified and the one with the greatest presence of individuals with the greatest diameters and heights is
selected (figure 2).

Figure 2
a) Record of dasometric data (Dn and height), b) Record of geographic location, c)
Record of general information

Source Jown elaboration]
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¢) Resin collection process, by means of the French or Hughes method modified for Mexico.

1. Removal of the bark

Remove the bark, forming a rectangle of 30.0 x 60.0 cm from the ground upwards. The aim is to facilitate
the picks and increase the flow of resin in the resin canals, figure 3.

Box 4

Figure 3
Log logging. a) Logging of cutting width, b) Logging of cutting height
Source: [own elaboration]

2. Front

The bark is removed to make a mirror square of 15.0 cm per side, figure 4.

Figure 4

Opening of the face over the trunk
Source [own elaboration].

3. Installation

At this stage, the device to receive the resin produced from the spikes is placed, which consists of a visor,
the pot and the nail, figure 5.



17

Figure 5
Stapling process. a) Incision with half-moon, b) Placement of the cassette and visor
Source [own elaboration]

4. First pike

After eight days of the installation of the collection device, the pica or slicing begins, which allows
shaping the resin face and helps to open the resin canals, this process is done every 7 days, figure 6.

Box 7

Figure 6
Slicing process on the face. a) Slicing, b) Removal of wood
Source [own elaboration]

5. Pica

It consists of detaching wooden slats called "serojas”, the advancement of the face is vertical, upwards
in the form of an arch.

6. Frequency of spades
It is recommended to carry out this process once a week for each side, always in a vertical direction, and

to avoid soiling with bark and wood offcuts. Harvesting is at the resin harvester's discretion, and is
generally carried out every month, after four picks per face, figure 7.
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Figure 7

Resin collection
Source [own elaboration]
7. Raise the device

Over a period of one year, the distance is more than 50 cm from the visor, so that part of it solidifies in
its trajectory and is deposited on the wood, this hardened resin is known as ‘bark’, for which the
installation must be lifted; the bark is then cleaned and the installation is removed.

Evaluation of the collection

According to the resin collection records that were made in selected trees of different diameter categories,
it was observed that trees between 40.0 and 60.0 cm of normal diameter, an average of 75 gr. per month
per tree was collected, while in categories between 30.0 and 40.0 cm of normal diameter, a general
average of 45.0 gr. per month per tree was obtained, per month per tree, and as a final analysis in sites
with 10 trees and with categories between 30.0 to 60.0 cm of normal diameter, an overall average
collection of 286.5 gr. per month was obtained, so that in one year of collection about one kilogram of
resin per tree can be obtained.

Conclusions

The methodology proposed in this work considers the legal, environmental, economic and social
recommendations that must be followed for resin extraction, as well as the dasometric variables such as
the normal diameter (Dn) of the tree as an important consideration for production, although the authors
believe that the diameter and shape of the crown could be taken into account in some occasions for the
choice of the tree, In addition, it can be mentioned that the climate of the region where the research was
carried out is suitable for the application of the methodology proposed in this work. It is suggested that
individuals located between 800 and 3500 m asl be collected, as they apparently have higher resin
production, this may be related to the climate of the region and the topographic exposure.
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