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The main contributions to the generation of Science and Technology written in this research are the obtaining of resin, 

resin hydrodistillation process and the formulation of a biofilm for the protection of saladette tomatoes based on forest 

resins that allowed to extend its shelf life. The key aspects to understand in order to apply to the generation of universal 

knowledge in engineering in food industries, innovation of research projects in the food and biotechnology area, forestry 

engineering, sustainable management of plantations. The main conclusions of the research are the addition of forest resin 

in the biofilms obtained were translucent and malleable, this is a beneficial aspect for its application in food, the application 

of biofilms or biofilms in food products is an alternative to prolong its shelf life while maintaining the organoleptic 

characteristics without compromising the safety of products. At this stage of the research, a delaying effect was observed 

in the appearance of the red colour in the tomatoes coated with the biofilm compared to the control group. 
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Abstract  

 
This chapter presents a review of the endemic pinus species of the state of Veracruz as well as the characteristics 

of each one of them. 
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Resumen 

 

En este capítulo se presenta una revisión de las especies endémicas de pinos del estado de Veracruz, así 

como las características de cada uno de ellos.  
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Introduction 

 

Mexico is considered the fourth most biodiverse country in Latin America, after Brazil, Colombia and 

Ecuador, with very important ecosystems such as tropical rainforests, cold temperate forests, mangroves, 

mesophilic forests, arid zones, popales, tulares, among others, which in one way or another constitute 

and contribute to strengthening the lungs of the planet, producing the oxygen necessary for the existence 

of human beings and harbouring a large number of species of mammals, reptiles and birds.  

 

Reference is made to the ecosystem of great social, economic and environmental importance that 

are the coniferous forests in the high and mountainous parts of our country, forming the mountain ranges 

Sierra Madre Oriental, Sierra Madre Occidental and Eje Neovolcánico that cover more than 90 % of the 

surface of the national territory.  

 

Within the order Coniferales, the Pinaceae family, the Pinus genus with its different species and 

varieties are distributed throughout the length and breadth of the country, being most of them endemic 

and are undoubtedly a source of environmental, social and economic benefits.  

 

It is important that as Mexicans and in particular as Veracruz citizens, it is important to know and 

promote the main conifers that exist and that many times we do not even identify them, even though we 

live with them daily, so we will refer to the species that are present in the state 
 

Box 1 
Table 1 

Evolutionarily ordered endemic pines present in the state of Veracruz 

 

Endemic Pinus 

Pinus cembroides (Zucc) 

Pinus ayacahuite veitchii (Shaw) 

Pinus chiapensis (Mart) 

Pinus leiophylla (Schl. et Cham.) 

Pinus teocote (Schl. et Cham.) 

Pinus montezumae (Lamb.) 

Pinus rudis (Endl.) 

Pinus oaxacana (Mart.) 

Pinus oaxacana apulcensis (Mart.) 

Pinus oaxacana coatepecensis (Mart.) 

Pinus hartwegii (Lindl.) 

Pinus patula (Schl. et Cham.) 

Pinus oocarpa (Schl. et Cham.) 
 

Source: Own elaboration 

 

 

 Characteristics of the endemic pine species of Veracruz: 

 

Pinus cembroides (Zucc.) 

 

Located between the border states and between Puebla and Veracruz, it is the most common species in 

the Mexican Republic, producing 90% of the pine nut harvest. 

 

It is a tree or arbolillo is of short heights reaches between 5 to 11 m, its crown is pyramidal and 

also rounded, with sparse branches, it is located in the lands that are dry, of thin and cracked bark is 

observed divided in short and irregular plates, its branches placed in whorls of grey colour and rough 

sensation, its leaves are grouped in groups of three although several fascicles have two to four or even 

five with a length of 4 to 7 cm, they have external resiniferous canals, its seeds are vaguely triangular 

and edible, commonly known as ‘pine nuts’, the type of wood is uniform and light (Lanner, 1981; 

Sanchez, 2008). 
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Pinus ayacahuite veitchii (Shaw.) 

 

Tree that reaches a height of twenty to thirty metres with extended branches, frequently verticillate, its 

twigs of brown colour, flexible and thin, its bark in the young trees its bark is smooth and for the mature 

trees its bark is rough and greyish and they are divided in triangular plates, leaves in groups of five of 

eleven to thirteen centimetres and up to twenty, thin of dark green colour, somewhat fallen with stomata 

only in the internal faces, has only one vascular has, two or three external resiniferous canals, 

subcylindrical cones of twenty-two to twenty-eight centimetres long, hanging, curved, usually in pairs or 

solitary, the seeds measure about twelve millimetres and are of a dark brown colour of fifteen to twenty 

millimetres long by six to ten wide, the wood is of good quality, soft and yellowish in colour, for which 

it is requested for construction and furniture making (Munive et al. , 2008). 

 

Pinus chiapensis (Mart.) 

 

Tree with a straight trunk of about twenty-five to thirty metres or more in height and approximately one 

metre in diameter, cracked bark with a very irregular surface of about two centimetres thick, dark brown 

on the outside and reddish on the inside, spreading branches with fragile twigs, covered with small, 

separate scars, leaves in groups of five, triangular in shape, very thin and flexible, light green, slightly 

yellowish and shiny with serrated edges, they have a vascular has, external resin canals usually three, 

lateral conillos, long stalked, attenuate at both extremities, erect, brown, placed in pairs or in groups of 

three, very thin, concave and fragile scales about thirty millimetres long by fifteen to twenty wide, 

terminal umbo yellowish brown, seed vaguely triangular, five to six centimetres long and four 

centimetres wide, wing about twenty-five millimetres long, wood smooth, soft, light-coloured resinous 

with yellowish striations (Capilla et al. , 2021). 

 

Pinus leiophylla (Schl. et Cham.) 

 

Tree fifteen to twenty-five metres high, leaves in fascicles of five, eight to thirteen and sometimes up to 

fifteen centimetres long, very fine and thin, greyish-green, serrated edges, two vascular bundles, with 

one to four external resin canals, occasionally one external, sheaths from fifteen to twenty millimetres 

long, soon to be drooping, subcylindrical, pedunculate cones, ovoid, asymmetrical cones, scales 

protecting two triangular or vaguely triangular seeds with a wing, it is a tree that produces abundant 

turpentine (Izaguirre et al. , 2024). 

 

Pinus teocote (Schel. et Cham.) 

 

Common name: ‘Pino ocote, chino or rojillo’. 

 

Distributed in wide zone of Veracruz, it presents variations in its cones, leaves that are presented in 

number of three of ten to twenty centimetres of strong length but being able to be of four or five, with 

sawed edges, estomas in its three faces, its cone is soon caedizo, they do not exceed six to seven 

centimetres of length, the height that presents is of 10 to 20 m but it varies between 8 and 25 m, It has a 

round crown, with branches and dense foliage, thin greyish bark, sprouts can be found on its trunk, it has 

medium resiniferous canals, the pods are persistent, the seed is black, its wood is strong and of high 

quality, as it is used for constructions or as fuel due to its high production of terementine (Villa Real, 

2024). 

 

Pinus montezumae (Lamb.) 

 

Tree twenty to thirty metres high, reddish brown, rough and cracked bark, irregular rounded crown, 

brown twigs, leaves in groups of five per fascicle, dark green, vascular bundles two, resin canals two to 

six, more common are four or five medium, occasionally one or two internal, usually leave the peduncle 

on the branch, numerous, thick, hard and strong scales, seed vaguely triangular, dark wing about twenty 

millimetres long by thirteen to seventeen wide, its wood is used for constructions, usually seen between 

2500 to 2800 metres above sea level (Farjon, 2010). 
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Pinus rudis (Endl.) 

 

Tree that can reach eight to twenty-five metres in height, with spreading and often twisted branches, with 

dark bark divided into thick quadrangular plates, brown and rough branches, leaves arranged in groups 

of five, sometimes four and rarely six, in stout fascicles of ten to sixteen centimetres, they are stiff, strong, 

pointed and slightly curved, usually erect, triangular in shape, light green or almost bluish in colour, 

sometimes with a slight yellowish tinge, with serrated edges and short teeth with stomata on three sides, 

they have two vascular bundles and between three and six middle resin canals, the sheaths are persistent 

dark brown, the cones are long ovoid bluish, pointed, slightly pendulous, slightly oblique and slightly 

curved, dark brown, sometimes with reddish or yellowish tones, almost opaque, semi-persistent in groups 

of three or four, rarely solitary, with eight to ten millimetre stems, often hidden among the basal scales, 

some of which may remain attached to the stem when the cone falls, its wood is used for construction, 

furniture, among other uses (Martínez et al. , 2021). 

 

Pinus oaxacana (Mart) 

 

It has a height of up to forty metres, thick and cracked bark, dark brown with extended branches, leaves 

in groups of five and six, twenty to thirty-five centimetres long, light green, thin, flexible and hanging, 

triangular and acute, finely serrated with thin teeth and with stomata on three sides, resin canals are 

medium in number from three to four, rarely two, the sheaths are about thirty millimetres long and scaly, 

with subterminal and subglobular cones, with thick aquillate scales provided with spines directed towards 

the apex, semi-persistent cones in pairs or groups of three and occasionally four of ten to sixteen 

centimetres, they are generally found in the nodes and are subsessile or with short peduncle and almost 

hidden between the scales, its seed is vaguely triangular, dark seven to nine millimetres, the colour of the 

wood is white, with slight yellow colour of good quality used for construction and furniture (Aragón, 

2020). 

 

Pinus pseudostrobus apulcensis (Mart) 

 

Tree that reaches heights of fifteen to twenty and even thirty metres, with reddish-brown, cracked bark, 

branches with a marked bluish tone, leaves grouped in groups of five to seventeen to twenty-seven 

centimetres long, with a rough texture, pointed, hanging and flexible, of a yellowish green colour, with 

serrated edges and three to four resiniferous channels. The cones are subcylindrical, brown with ashy 

tones, broadly ovoid or oblong-conical in shape, sometimes grouped in threes or fours, asymmetrical, 

slightly curved, resinous and reddish brown or slightly yellowish in colour, which fall off easily and have 

numerous, resistant scales. The seeds are dark brown, vaguely triangular. The wood of this tree, of 

medium quality, is used in furniture making (Saucedo et al., 2022). 

 

Pinus pseudostrobus coatepecensis (Lamb.) 

 

This specimen was sighted in Coatepec, Veracruz and has brownish, somewhat ashen branches with 

scattered, almost sunken bracts. Its leaves are grouped in fascicles of five, measure between twenty and 

twenty-three centimetres in length, are triangular in shape and flexible, dark green in colour. It also has 

two or three resin canals in the middle, sometimes with one or two additional ones, and a sheath fifteen 

millimetres long. The buds are cylindrical and conical, slender, the cones are ovoid or elongatedly ovoid, 

dark brown, reflective, solitary or in pairs, persistent, slightly asymmetrical and oblique. The scales are 

hard, with prominent apophyses and almost invisible perpendicular ribs, dyhedric, and with a persistent 

spine. 

 

Pinus hartwegii (Lindl). 

 

Tree growing to a height of fifteen to thirty metres, with reddish-brown cracked bark. The irregularly 

spreading branches have very rough twigs of a dark reddish-brown or somewhat greyish colour. The 

leaves are in groups of three in some cases, while in others there are three and four, four and five, or five 

as a constant number; they are light green in colour, moderately thick, somewhat stiff, clarinate and with 

serrated edges. It has stomata on all three sides and has two vascular bundles, as well as medium and 

usually six resin canals. The sheaths are brown in colour and the cones, almost oblong, are found in 

terminal clusters of an intense violet-blue colour. The cones, on the other hand, are long acuminate ovoid, 

slightly curved, extended or somewhat reflexed, of a very dark reddish colour.  
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They usually occur in pairs, although sometimes in groups of three, four or five; when the stalk 

falls off, it remains on the branch. The scales are thin and numerous, and the blackish seed has a wing. 

The wood is hard and resinous. This type of pine is found at higher altitudes and is related to montezumae 

and rudis (Chávez et al., 2022). 

 

Pinus oocarpa (Schiede) 

 

Tree that can measure between twelve and eighteen metres in height, sometimes even reaching twenty-

five metres, with a diameter of forty to seventy-five metres. It has a rounded crown, strong, spreading 

branches, dark or greyish cracked bark and rough twigs that become scaly at first. Its leaves grow in 

groups of five (rarely three or four), with three serrated edges and two vascular bundles. In addition, there 

are five to eight septal resin canals on each leaf. The sheaths are persistent and covered with acuminate 

scales. The buds are ovoid, conical or oblong, of a bright chestnut colour. The cones are broadly ovoid, 

strong and heavy, slightly curved and pendulous, with a length of five to eight centimetres. They are 

ochre in colour with a slight shiny greenish tinge, and may be solitary, in pairs or in groups of three, 

always persistent on weak peduncles of two to three centimetres. The cone scales are thick, dark in colour, 

with an irregular umbo and a low transverse keel. The seeds are small, elongated and dark, with a dark 

wing. The wood of this tree is soft and relatively light, of uniform texture and a light colour with a slight 

yellowish tinge, and produces an appreciable amount of turpentine, especially during the dry season 

(Flores, 2019). 

 

Conclusions 

 

Veracruz has a great diversity of pine trees, this work has been carried out in accordance with the author's 

experience of species recognition as a specialist in Forestry Engineering. After this analysis, the pine 

species from which the resin will be extracted for the elaboration of the biofilms applied to the tomato 

will be chosen in the next chapter. 
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