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Executive Summary.

The 19th meeting of FAO (Food and Agriculture Organization of 
the United Nations) took place in March 2009. At this meeting, FAO 
supported the recommendation of the Genetic Resources Commission 
for Food and Agriculture, and the panel of FAO experts on Forest 
Genetic Resources (FGR) to prepare a report on the state of genetic 
resources in the world, due 2013. This report was to be used as a refer-
ence for national, regional and global action. The Committee urged 
member countries to collaborate with FAO and related organisations 
to create this report. 

In order to create national reports, responsible focal points were 
designated for each country. For Mexico, Reforestation Management 
for the National Forest Commission (CONAFOR) was designated. 
Furthermore, participating countries were advised to incorporate the 
state of forest genetic resources into the report; considering their func-
tions and values, describing related aspects of biodiversity, products 
and services provide, and the role they play regarding sustainable forest 
management, food security and the reduction of poverty.  

For this purpose, during the month of May 2011, CONAFOR signed 

to the analysis and systematisation of this information, CONAFOR and 
the University convened major stakeholders in the conservation and 
enhancement of forest genetic resources in Mexico (federal and state 
agencies, research and educational institutions, plantation companies 
and independent researchers), to provide information and comments 
as to the functions and activities they carry out, generating a total of 
200 queries.

The content of this report has been prepared in accordance with the 
guidelines established by FAO in the document entitled “Guidelines for 
the Preparation of Country Reports for the State of the World’s Forest 
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Genetic Resources”, prepared in June 2010. Thus, this report includes 
8 chapters describing the current status of FGR: biodiversity, conserva-
tion projects and in situ and ex situ breeding, the use and management 
of genetic resources, research programmes, education and training, 
scope of regional cooperation and international rules governing access 

poverty reduction.

as well as strategies and priorities in the short, medium and long term 
to overcome them and to ensure the conservation and sustainable use 

information on; priority forest species for reforestation, threatened 
species, Protected Areas, Forest Seed Production Units,  an account 
of botanical gardens, research projects promoting conservation, and 
diverse information on FGR in relation to Mexico. This will serve as 
an information source to feed a database of forest genetic resources 
in Mexico.



1Current State of Forest Genetic

1 
Current State of Forest Genetic  

Resource diversity.

1.1 Vegetation types in Mexico.

Mexico ranks 4th in the world for biodiversity and endemism (Mit-
termeier et al., 1998). This diversity is distributed in thirteen major 
vegetation types (Table 1.1). The estimated forest area in Mexico was 
146,118,323 ha in 2002 (FAO, 2010), whereas by 2007 it had changed 
to 144,529,211 ha (FAO, 2010). Desert scrub presented the greatest loss 
of surface area during the period 2002 - 2007 due to the surface area 
covered by this vegetation type in the country. Nevertheless, the loss was 
only 0.86% of the reported area of this vegetation type in 2002. Forests 
and grasslands registered the greatest relative decrease in surface area 
compared to the forest area of this vegetation type that existed in 2002.

Species of the Pinus genus, which represent 54 native species are 
the most frequent in coniferous forests in Mexico (Perry, 1991). Some 
examples of these species are Pinus montezumae, Pinus pseudostrobus, Pinus 
durangensis, Pinus douglasiana, Pinus devoniana, Pinus patula, Pinus maximinoi, 
Pinus ayacahuite, among many others. There are other genera growing 
in this type of forest as well, such as Abies, Pseudotsuga, Picea, Cupressus 
and Juniperus, which are represented by some of the following species: 
Abies religiosa, Abies guatemalensis, Abies durangensis, Abies mexicana, Abies 
vejarii, Abies concolor, Pseudotsuga menziesii, Picea chihuahuana, Picea engelmanii 
y Picea martinezii, Cupressus lusitanica, Cupressus guadalupensis, Juniperus dep-

comitana and Juniperus gamboana (Rzewdoski, 1978). 
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Table 1.1 Estimated types of vegetation and forest area in Mexico between 2002 and 
2007, and loss of coverage during this period (FAO, 2010).

 

 

Figure 1.1. Percentage of forest surface loss by type of vegetation in Mexico during the 
period 2002 - 2007: (BC = Coniferous Forest; BE = Oak Forest; BMM = Cloud Forest; SP 
= Evergreen Forest; SSC = Semi-evergreen seasonal forest; SC = Deciduous Forest; 
SE = Thorny Jungle; VH = Hydrophilic Vegetation; OTV = Other Types of Vegetation; 
MX = Desert Scrub; PA = Grasslands; VI = Induced vegetation) (FAO, 2010).

†Negative values represent an increase in the surface area:  ‡ No data was reported on 2002.
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In Mexican oak forests more than 200 species of the genus Quercus 
grow (Challenger and Soberon, 2008), among these species are Quercus 
laurina, Quercus rugosa and Quercus macrophylla. Species of this genus are 
of high value for furniture, charcoal and wood (Garcia-Molina, 2008). 

There is a high richness of species in the jungles, of which very few 
are being exploited. Cedrela odorata and Swietenia macrophylla are among 
the tropical species that have been used the most for commercial pur-
poses. However, there are other tree species used for the extraction 

Gliricidia sepium, which grows in 
evergreen forests, and semi-evergreen forests, and is also found in de-
ciduous forests.  and , among many other 
species, are representative of desert scrub. Rhizophora mangle and Avicen-
nia germinans are part of the hydrophilic vegetation (Rzewdoski, 1978).

 
 
Mexico has no national policy to study or develop an inventory of 
genetic variation in tree and scrub species, and mechanisms for moni-
toring the genetic loss and vulnerability of the species have not been 
established. However, through institutions such as the National Council 
of Science and Technology (CONACYT) and the National Commis-
sion for Knowledge and Use of Biodiversity (CONABIO), which are 
federal agencies, some projects to determine the genetic diversity of 
forest species have been supported. These projects have been developed 
by educational and research institutions in the country. For example, 
CONABIO has funded 47 projects related to research studies on 

useful species for reforestation (CONABIO, 2012). Existing pieces of 
work are mainly on forest species, which are categorised as at risk, and 
those with a restricted distribution. Genetic diversity of a few species of 

as religious Abies, Pinus patula, Pinus oocarpa, Pinus greggii, Pinus pinceana, 
leiophylla Pinus, Pseudotsuga menziesii and Cedrela odorata (Aguirre-Plater 
et al., 2000, Dvorak et al., 2009; Gugger et al., 2011, Jaramillo-Correa 
et al., 2006, Ledig et al., 2001; Freaner Molina et al., 2001, Navarro 
et al., 2005 ; Parraguirre-Lezama et al., 2002, Ramirez-Herrera, 2007, 
Ramirez-Herrera et al., 2011, Rodríguez-Banderas et al., 2009).

1.2 Genetic Diversity in Forest Species.
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 Furthermore, some international institutions, such as CAM-
CORE (International Programme for the Breeding and Conservation of 
Forest Species, formerly known as the Central American and Mexican 
Coniferous Resource Cooperative) and the Forest Service of the United 

variation in Mexican species (Ledig et al., 2001, Dvorak et al., 2009).

Regarding methods for estimating genetic diversity (which is in-
ferred by calculating expected heterozygosity, observed heterozygosity, 
number of alleles per locus and percentage of polymorphic loci), mo-
lecular markers have been the most popular for tree species in the last 
ten years (Table 1.2). In the period 2001 to 2011, 41 studies describing 
the genetic diversity of 29 tree species, of which most belong to the 
genus Pinus followed by some species of the genus Abies, were published 
in indexed journals. In studies where allozyme genetic diversity (ex-
pected heterozygosity) was used, the average result was 0.19, and ranged 
from 0.07 in Abies guatemalensis to 0.39 in Pinus lagunae (Aguirre-Plater 
et al., 2000; Freaner Molina et al., 2001) (Table1.3). Genetic diversity 
through isozymes found in Mexican species was similar to the genetic 
diversity (0.17) reported for most gymnosperms (Hamrick et al., 1992).

Table 1.2. Native species that have been genetically characterised. (SEMARNAT, 2012). 
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Pinus patula

Pinus greggii

Pinus leiophylla

Pinus pinceana

Pinus culminicola
Pinus chiapensis
Fagus grandifolia s.m.

Abies guatemalensis

Abies religiosa
Pseudotsuga menziesii

Picea chihuahuana
Pinus nelsonii
Pinus chihuahuana
Pinus strobiformis
Pinus ayacahuite
Pinus montezumae

N

N

N

N
N
N

N
N
N
N
N

N

Sáenz-Romero et al., 2011a
Sáenz-Romero et al., 2011b
Dvorak et al., 2009
López-Upton et al., 2000
López-Locia y Valencia-Manzo, 2001
Parraguirre-Lezama et al., 2002
López-Upton, et al., 2004
Hernández-Pérez et al., 2001
Gómez-Jiménez et al., 2010
Rodríguez-Banderas et al., 2009
Ramírez-Herrera et al., 2011
Ledig et al., 2001
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Newton et al., 2002
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Montiel-Oscura, 2011
Jaramillo-Correa et al., 2008
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Gugger et al., 2011
Wei et al., 2011
Mápula-Larreta et al., 2008
Jaramillo-Correa et al., 2006
Cuenca et al., 2003
Rodríguez-Banderas et al., 2009
Moreno- Letelier y Piñero, 2009
Moreno- Letelier y Piñero, 2009
Delgado et al., 2007

X
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X

X

X
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X
X

X

X
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Table 1.2. Native species that have been genetically characterised.  
(SEMARNAT, 2012).  (CONT.)
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Pinus pseudostrobus

Pinus tecunumanii
Pinus radiata

Abies guatemalensis

Abies religiosa
Pinus coulteri
Pinus lagunae
Pinus muricata
Pinus hartwegii
Taxus globosa
Picea mexicana

Delgado et al., 2007
Reyes-Hernández et al., 2005
Mápula-Larreta et al., 2008
Viveros-Viveros et al, 2005
Dvorak et al., 2009
Karhu et al., 2006
Aguirre-Plater et al., 2000
Aguirre-Plater et al., 2000
Aguirre-Plater et al., 2000
Aguirre-Plater et al., 2000
Ledig, 2000
Molina-Freaner et al., 2001
Molina-Freaner et al., 2001
Viveros-Viveros et al., 2010
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Flores-López et al., 2005
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Table 1.2. Native species that have been genetically characterised.  
(SEMARNAT, 2012).  (CONT.)
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differentiation (GST) in native species using aloenzimes.

The (Hmt) diversity estimated with DNA markers of mitochondria 
in  , Abies religiosa and Picea 
chihuahuana was very low, but not so in Pseudotsuga menziesii (Jaramillo-
Correa et al., 2008 and 2006; Gugger et al., 2011) (Table 1.4). Most aver-
age diversity (89%) detected with molecular markers of mitochondrial 
DNA, was distributed among populations. The entire diversity in Abies 

and Abies religiosa through mitochondrial DNA is distributed among 
populations (GSTmt mt = 1.0) (Jaramillo-Correa et al., 2008). The (Hcp) 
diversity average of Mexican species using DNA markers in chloroplast 
(cp) was 0.70, and ranged from 0.41 in Pinus montezumae to 0.94 in Abies 

 (Delgado et al., 2007, Jaramillo-Correa et al., 2008.)

Species ReferenceHe
GST

Abies guatemalensis

Abies religiosa
Pinus coulteri
Pinus pinceana
Pinus pinceana
Pinus pinceana
Pinus lagunae
Pinus muricata
Pinus oocarpa
Pinus hartwegii
Pinus greggii
Fagus grandifolia subsp.
mexicana

Aguirre-Plater et al., 2000
Aguirre-Plater et al., 2000
Aguirre-Plater et al., 2000
Aguirre-Plater et al., 2000
Ledig, 2000
Ledig et al., 2001
Molina-Freaner et al., 2001
Ramírez-Herrera, 2007
Molina-Freaner et al., 2001
Molina-Freaner et al., 2001
Sáenz-Romero, 2003
Viveros-Viveros et al., 2010
Parraguirre Lezama et al., 2002
Montiel-Oscura, 2011

0.11
0.07
0.10
0.11
0.15
0.17
0.37
0.23
0.39
0.35
0.10
0.12
0.12
0.21

0.27
0.12
0.07
0.25
0.17
0.15
0.25
0.16
0.19
0.16
0.00
0.11
0.38
0.05

Species Reference

Abies guatemalensis

Abies religiosa

Jaramillo-Correa et al., 
2008
Jaramillo-Correa et al., 
2008
Jaramillo-Correa et al., 
2008
Jaramillo-Correa et al., 
2008

0.80

0.93

0.94

0.91

1.00

0.81

0.78

1.00

Hmt Hcp
GSTmt GSTcp

RST

0.00

0.04

0.05

0.00

Table 1.4. Genentic diversity (Hmt and Hcp STmt and 
GSTcp) in native species using molecular markers in mtDNA and ctDNA.
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Table 1.4. Genentic diversity (Hmt and Hcp STmt

and GSTcp) in native species using molecular markers in mtDNA and ctDNA. (Cont.)

 

The number of genetic diversity studies on Mexican species using mi-
crosatellites is very limited (Table 1.5). (HE) Genetic diversity detected by 
microsatellites in four Pinus species in Mexico was high, and the majority 
was distributed within populations. Microsatellite markers are one of the 
molecular markers with the highest molecular polymorphism, however, 
their development is still expensive (White et al., 2007).

In four Mexican species, estimated (P) genetic diversity using RAPD 

distributed among populations (Table 1.6). RAPDs have the disadvan-
tage of low reproducibility, presenting dominance, therefore, it is not 
possible to estimate some genetic parameters such as heterozygosity, 
(White et al., 2007).

Species Reference

Pinus oocarpa
Pinus tecunumanii
Pinus patula
Pinus radiata

0.71
0.65
0.59
0.73

0.13
0.08
0.08
0.14

Dvorak et al., 2009
Dvorak et al., 2009
Dvorak et al., 2009
Karhu et al., 2006

HE
GST

Species Reference

Pseudotsuga menziesii
Pseudotsuga menziesii
Picea chihuahuana

Pinus nelsonii
Pinus leiophylla 

Pinus chihuahuana

Pinus strobiformis

Pinus ayacahuite

Pinus montezumae
Pinus pseudostrobus

Gugger et al., 2011
Wei et al., 2011
Jaramillo-Correa et al., 
2006
Cuenca et al., 2003
Rodríguez-Banderas et 
al., 2009
Rodríguez-Banderas et 
al., 2009
Moreno- Letelier - 
Piñero, 2009

Moreno- Letelier - 
Piñero, 2009
Delgado et al., 2007
Delgado et al., 2007

0.79
0.91
0.42

0.73
0.87

0.51

0.86

0.56

0.41
0.42

0.77
0.92
1.00

0.56
0.29
0.36

0.13
0.41

0.14

0.5

0.27

0.10

Hmt Hcp
GSTmt GSTcp

RST

0.59
0.48
0.00

-
cies using nuclear DNA.
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Table 1.6. Genetic diversity (P = percentage of polymorphic loci) in native species 
using RAPD.

Studies that quantify genetic variation in quantitative traits in 
Mexican species, as well as studies of genetic diversity using molecular 
markers, are very few in relation to the number of plant species reported 
in the country. In Mexico, only 12 studies have been conducted for 
six species and three genera to estimate genetic variation in quantita-
tive traits in forest trees during the period  2001 to 2011 (Annex 1). 
Furthermore, these studies considered other adaptive features such as 
survival, length between knots, resin composition and wax content of 
needles. In the characteristics which have been studied, most genetic 

to dissimilar environmental conditions.

It is worth mentioning that, although in some forest species genetic 
diversity has been estimated, it is not possible to know whether it has 
changed. This is because genetic diversity has not been evaluated for 
a second time, nor has the same methodology been used. This creates 
the need to increase the number of studies. 

1.3 High priority forest species in Mexico.

CONABIO recognizes 240 species that have potential for ecologi-
cal restoration and reforestation, of which 233 are native and 7 exotic 
(CONABIO, 2011). On the other hand, CONAFOR considers 85 spe-

importance. Considering both lists yields a total of 294 forest species 
that can be considered as prioritaries for conservation, reforestation and 
restoration (Annex 2) (CONABIO, 2011; CONAFOR, 2011th).

 However, in order to characterise genetic diversity and develop 

Species ReferenceP GST

Pinus culminicola
Pinus chiapensis
Cedrela odorata
Fagus grandifolia 

54
25

44

0.60
0.23
0.67
0.16

Favela-Lara, 2010
Newton et al., 2002
Navarro et al., 2005
Rowden et al., 2004
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number of species for conservation, considering that they are widely dis-
tributed, representative of different ecosystems, and of high economic, 
social and ecological value in Mexico (Tables 1.7 and 1.8). It should be 
noted that efforts have been made to focus primarily on endangered 
species, which are included in NOM-059-Semanat-2010 (SEMARNAT, 
2010). It may also be necessary to focus on species under exploitation, 
because they may be subject to genetic deterioration, which may in the 
future impact the acquirement of forest products.

VegetationPriority
Species

Reasons for 
priority

(Importance)
Abies religiosa
Pinus ayacahuite
Pinus cembroides
Pinus chiapensis

Pinus devoniana
Pinus douglasiana
Pinus durangensis
Pinus engelmannii
Pinus greggii
Pinus maximinoi
Pinus montezumae 
Pinus oaxacana
Pinus oocarpa 
Pinus patula
Pinus pseudostrobus 
Pinus teocote 
Pseudotsuga
menziesii

Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological

Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological
Economic, Social and Ecological

Conífers, oak
Conífers, oak
Conífers, oak

Conífers, oak, cloud 
forest
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak
Conífers, oak

Table 1.7. Prioritised species typical of coniferous forests.
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Table 1.8. Prioritised species native in oak forest, jungle, hydrophilic vegetation and 
xerophilic scrubland.

Reasons for priority
(Importance)

Avicennia germinans Economic, Social and Ecological Hidrophilic vegetation
Brosimum alicastrum Economic, Social and Ecological Jungles: deciduous, semideciduous,

evergreen, semivergreen and thorny
Bursera simaruba Economic, Social and Ecological Jungle: deciduous, semi-deciduous

and evergreen; desert scrub;
grasslands

Cedrela odorata Economic, Social and Ecological Jungle: evergreen semi-evergreen,
semi-deciduous, deciduous; forest:
cloud forest

Ceiba pentandra Economic and Ecological Jungle: deciduous, semi-deciduous,
evergreen, semi-evergreen; forest:
coniferous, oak

Cordia dodecandra Economic, Social and Ecological Jungle: deciduous, semi-deciduous
Enterolobium
cyclocarpum

Economic, Social and Ecological Jungle: deciduous, semi-deciduous,
evergreen, semi-evergreen

Gliricidia sepium Economic, Social and Ecological Jungle: deciduous, semi-deciduous,
evergreen, semi-evergreen

Leucaena leucocephala Economic, Social and Ecological Jungle: deciduous, semi-deciduous,
evergreen, semi-evergreen

Manilkara zapota Economic, Social and Ecological Jungle: deciduous, semi-deciduous,
evergreen, semi-evergreen forest:
pine, oak

Prosopis juliflora Economic, Social and Ecological Jungle: thorny, deciduous, semi-
deciduous; Mangrove; desert scrub

Quercus laurina Ecological and Social Forest: oak, cloud forest, coníferous
Quercus macrophylla Economic, Social and Ecological Forest: oak, coníferous, cloud forest;

selva: semi-deciduous; grasslands
Quercus rugosa Economic, Social and Ecological Forest: oak, coníferous, cloud forest
Quercus virginiana Economic, Social and Ecological Forest: oak, coníferous; desert scrub;

grassland
Rhizophora mangle Economic, Social and Ecological Hydrophilic vegetation
Simarouba glauca Economic, Social and Ecological Jungle: evergreen, semi-deciduous,

deciduous
Swietenia macrophylla Economic and Ecological Jungle: evergreen, semi-evergreen,

deciduous, semi-deciduous; Forest:
oak

Tabebuia rosea Economic and Ecological Jungle: deciduous, semi-deciduous
evergreen, semi-evergreen;
grasslands

Tabebuia donnell-smithii Economic, Social and Ecological Jungle: deciduous, semi-deciduous,
evergreen; Forest: oak

Priority Species Vegetation type
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species.

There are approximately 13 million people living in 23,000 ejidos 
and indigenous communities located in the forest ecosystem areas of 
Mexico (CONAFOR, 2009). Some of these have created community 
companies and use their natural resources in traditional ways. It is 
worth mentioning that logging is a major source of employment for the 

for cooking and heating their homes. It is also noteworthy that there is 
a record of 420 timber forest species and 188 non-timber forest species 
under exploitation, most of these species are native, of which those in 
Table 1.9 are examples.

1 Information given by SEMARNAT.

Forests Jungless Desert Scrub

Pinus montezumae
Pinus pseudostrobus
Pinus durangensis
Pinus ayacahuite
Pinus patula
Pinus douglasiana
Pinus leiophylla
Pinus maximinoi
Abies religiosa
Quercus laurina

Cedrela odorata
Swietenia macrophylla
Tabebuia rosea
Ceiba pentandra
Cordia alliodora
Bursera simaruba
Brosimun alicastrum

Prosopis laevigata
Euphorbia antisyphilitica
Agave lechuguilla

Table 1.9. Examples of forest species being effectively exploited.
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 The genus Pinus contributed 77.8% of the average production of 
timber during the period 2000 to 2010 (Table 1.10).  The genus Quercus 
followed in importance with 10.2% of timber production. The beautiful 
tropical species accounted for 0.4% of production, while 5.8% were 
common tropical species. The main products derived from timber har-
vesting during the period mentioned above were lumber, pulp, veneer 
and plywood, poles, piles, fuel and ties. The highest proportion was 
allocated to the production of lumber with an average rate of 68.2% 
(Table 1.11), and 10.7% of timber production went to cellulose, while 
9.6% was for fuel production. From the above, it should be noted that 
timber production in Mexico registered a decrease of 35% in the period 
between 2000 and 2010.

Table 1.10. Volume of timber (thousands of m3r) exploited annually in the period 2000 
to 2010 (SEMARNAT, 2012a).

 
 

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

7,507
6,552
5,305
5,485
5,110
4,870
4,923
5,656
4,811
4,407
4,564

412
302
219
204
206
152
112
117
128
139
164

Year Genera
Pinus Abies

O
th

er
co

ni
fe

rs

G
en

er
a

O
th

er
ha

rd
w

oo
d

Quercus

Pr
ec

io
us

Tr
op

ic
al

C
om

m
on

Total

37
36
34
66
48
42
74
36
40
45
48

919
785
659
761
623
731
777
561
501
673
715

188
189
170
139
331
157
100
153
70
164
152

45
22
23
21
34
29
38
21
18
23
28

323
239
255
320
366
444
457
444
601
357
446

9,430
8,125
6,665
6,996
6,719
6,424
6,481
6,988
6,168
5,808
6,117



14 Forest Genetic Resources Situation in Mexico

Table 1.11. Volume of timber (thousands of m3r) destined for different products in 
the period 2000 to 2010 (SEMARNAT, 2012b).

On the other hand, production of non-timber goods showed a high 

115% in 2007 compared to 2001, while it decreased in 2008 and 2009. 
In 2010 the production increased compared to 2009. The main products 

gums and other (seeds, stalks, leaves and stems). Seeds, stalks, leaves and 
stems, among other products, accounted for an 87% of the average, while 
resin represented approximately 12% of production.

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Year Sa
w

m
ill

C
el

lu
lo

se

Ve
ne

er
 a

nd
 

Pl
yw

oo
d

Po
le

s 
an

d 
Pi

le
s

Fu
el

Total

5,556
4,378
4,552
4,737
4,637
4,430
4,549
4,348
3,936
4,442

1,028
801
845
711
428
660
882
547
628
450

518
355
449
328
309
309
534
424
247
299

216
231
180
243
259
253
213
202
203
185

704
611
717
574
670
690
690
546
682
722

102
289
253
127
122
139
121
101
112
19

8,125
6,665
6,996
6,719
6,424
6,481
6,988
6,168
5,808
6,117

Sl
ee

pe
rs

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Year R
es

in
s

R
hi

zo
m

es

Fi
br

es

W
ax

es

G
um

s

O
th

er
s

Total

35,012
35,781
33,769
24,107
14,365
14,303
17,020
17,272
19,429
18,805

0
281

2
10
17
1
1
0
0

1,559

840
1,135
1,448
2,332
3,299
1,324
5,299
2,457
3,786
4,079

50
392
476
780

2,894
364
724
236

1,071
2,083

7
11
8

122
120
122
10
45
13

115

240,383
105,908
223,674
405,746
338,651
150,248
571,222
59,949
35,257
41,554

276,292
143,509
259,377
433,097
359,347
166,363
594,275
79,959
59,556
68,195

Table 1.12. Quantity (tonnes) of non-timber products in the period 2000 to 2010 
(SEMARNAT, 2012c).
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From a global, system-wide perspective, forest ecosystems provide a 
large number of environmental services, which include the protection of 
biodiversity, scenic beauty, cushioning the impact of hurricanes on the 
coast, stability in hydrological and chemical cycles and habitat, amongst 
others (Hunter, 2002). Despite the importance of environmental services, 

is emphasised that CONABIO (2011th) collected information on the 
contribution of environmental services to 67 species (native and exotic) 
growing in different ecosystems (Annex 3).

In addition, since 2007, CONAFOR has initiated a programme of 
support through payment for environmental services based on vegeta-
tion types (Table 1.13). Even when in terms of annual incorporated area 
it decreased by 42% during the period 2007-2011, the total area under 
this scheme exceeded 2.5 million hectares. Vegetation types with the 
greatest support, in descending order, are: coniferous forest (29.8%), 
deciduous forest (18.0%), desert scrub (17.2%), oak forest (13.7%), ev-
ergreen forest (8.9%) and cloud forest (4.3%).

Table 1.13. Surface area by type of vegetation supported by payments from the 
environmental services programme.

Coniferus foresr
Oak forest
Cloud Forest
Evergreen Forest
Deciduous Forest
Hydrophilic
Vegetation
Bodies of Water
Desert Scrub 
Grasslands
Induced Vegetation
Agriculture
Urban Area
Other types of 
vegetación

Total

181,430
101,432
63,176

125,151
86,704

58

100
9,217
2,299
8,496

33,037
382

0

611,482

117,883
64,715
26,416
89,475
89,590
26,388

27,219
17,544
3,292
6,088

16,248
1,144

86

486,089

163,224
79,036
36,093
83,494
79,087
17,568

269
30,917
3,432
7,267

13,618
1,936

501

516,440

101,177
75,558
18,668

104,409
101,812
26,598

491
62,631
8,291
6,066

25,672
1,815

728

533,914

105,839
48,787
15,295
31,475
64,033
6,313

101
61,072
5,242
4,575

11,457
718
13

354,919

669,553
369,528
159,648
434,004
421,226
76,925

28,180
181,381
22,556
32,492

100,032
5,995
1328

2,502,844

Type of 
Vegetation

Surface area (ha)†

2007 2008 2009 2010 2011 Total

† Statistics provided by the Management of Forest Ecosystem Services



16 Forest Genetic Resources Situation in Mexico

Additionally, forests, jungles and thickets in Mexico provide habi-
tats for a diversity of wildlife and plant species that have nutritious 
and medicinal properties. In turn, they constitute a useful source of 
biodiversity for the development of new markets as well as mitigating 
global climate change. They act as traps for CO2, one of the gases held 
responsible for the greenhouse effect (CONAFOR, 2010).

Ecosystems located in the alpine and subalpine (in higher elevation 
mountains in Mexico) can be considered vulnerable (species such as 
Pinus hartwegii and Pinus rudis) to the effects of global climate change, 
illegal exploitation and human pressure on tree communities.

The cloud forest and high and medium evergreen forests are other 
ecosystems threatened by disturbances associated with productive 
activities, because of an estimated loss of surface area of about 50% 
since the sixties (Challenger and Soberón, 2008). With regard to coastal 
wetlands, they have been heavily disturbed by tourism development 
and activities associated with oil production, while the desert scrub 
and grasslands are threatened by unplanned grazing.

In Mexico, 987 species of plants are included in NOM-059-SEMAR-
NAT-2010 in any category of risk (SEMARNAT, 2010). Among these, 
117 species include trees and scrubs and are of forest interest (Annex 4). 
Some examples of species included in this rule that have isolated popu-
lations, consisting of a small number of individuals are: Taxus globosa, 

 subsp.mexican, Picea engelmannii, Picea martinezii, chihuahuana 
Picea, Pinus pinceana, culminicola Pinus, Pinus nelsoni Pinus maximartinezii and 
Pseudotsuga menziesii, Acer negundo and Cedrela odorata. Additionally, there 
are small populations of species such as Pinus hartwegii and Pinus greggii, 
which may be in jeopardy due to the effects of inbreeding.

Changing land use is the primary agent of disturbance of FGR. The 
area of   forests and woodlands declined at a rate of 155,000 hectares per 
year between 2005 and 2010 (FAO, 2010). Temperate forest accounted 
for about 6% of that loss, and the rest is presented in jungles. Similarly, 
areas of desert scrub and other vegetation (grass, tule, halophytic vegeta-
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tion, etc.) were replaced by other land uses at a rate of 84,000 and 92,000 
ha / year respectively, during the same period. Despite the observed 
deforestation in the indicated period, it is worth noting that the rate of 

 Fire is another threat to FGR. During the period 2001 to 2011 

dominated by desert scrub and grassland were the most affected, with 
average areas of 128,651 and 109,282 ha, respectively. The average 

† Data provided by the Fire Management of  CONAFOR.

Another threat to forest genetic resources is the presence of pests 
and diseases. The average annual area affected by pests and diseases 
was 52,112 ha during the period 2001 to 2008 (Table 1.15). Bark beetles, 
defoliators and mistletoe contributed most to attacks on forest vegeta-
tion (SEMARNAT, 2011).

Year

N
um

be
r

of
 F

ire
s

Afected Surface Area (ha)†

Wooded

Adult Young

6,340
8,256
8,211
6,300
9,709
8,745
5,893
9,735
9,569
6,125

12,113

18,809
31,988
66,676
5,357

17,324
33,077
7,214

16,206
34,883
6,372

51,155

21,586
5,157

15,376
9,045
7,935

10,381
7,892
5,882

20,112

Desert
Scrub

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Grassland Total

53,440
88,507

130,287
32,861

117,848
116,578
69,332

104,205
130,274
50,957

520,874

64,630
87,802

103,900
37,947

125,540
85,182
57,180

100,854
123,295
51,513

364,264

136,879
208,297
322,448
81,322

276,089
243,882
141,660
231,645
296,344
114,723
956,405

21.59
25.23
39.27
12.91
28.44
27.89
24.04
23.80
30.97
18.73
78.95

Surface area/ 
Fires
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Table 1.15. Average yearly surface area affected by plagues and diseases.  
(SEMARNAT, 2011).

It should be noted that Mexico has not established a system of 
information on threatened species and the trends of these threats. 
However, the documentation of major threats to the species considered 
at risk in the NOM-059-SEMARNAT-2010 has been fostered through 

guidelines for adding or removing a species from the list. Since 2012 
CONAFOR has developed a methodology for understanding the effects 
of climate change on the potential distribution of forest species in order 
to understand the trends of threats form this effect on FGR, and thus 
propose a mitigation strategy (Garcia-Cruz and Sierra-Villagrana, 2012).

1.6 Risk analysis for loss of genetic resources due 
to catasrophes.

Mexico does not perform risk analysis as a state policy to determine 
the loss of FGR caused by natural disasters. However, when such phe-
nomena occur, rehabilitation of forest resources is carried out with 
input from various federal programmes (ProÁrbol, Natural Disaster 
Fund, Temporary Employment Programme), in coordination with 
State Governments.

2001
2002
2003
2004
2005
2006
2007
2008

Year O
th

er
s

B
y 

th
e 

ro
ot

C
on

es

Total

1,801
750

4,455
9,957
5,123
3,761
4,035
4,397

452
733

2,223
12,573
20,665
10,175
11,831
15,806

10,011
5,060

27,172
15,225
22,184
31,710
15,588
15,215

1,896
312

10,246
24,673
17,042
21,968
23,269
27,183

1,059
119

3,686
2,697
4,814
4,550

0
ND

ND
ND

1,996
1,784

0
3,063
3,523
2,223

ND
ND

0
0

1,533
192
275

1,902

ND
ND

1,028
913

1,683
1,295

656
413

15,219
6,974

50,806
67,822
73,044
76,714
59,177
67,139

B D DE M V

B=Borers; D=Defoliators; DE=Debarker, M=Mistletoe; V=Vascular. 
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To implement mechanisms in response to events which 
cause loss of FGR, some of the fol lowing are requ i red: 

 
Personnel trained in the management of these resources; 
Identify areas at greatest risk of catastrophe; and 

-
plasm of tree species in the at risk category, to ensure its 
reproduction and establishment.

1.7 Priorities to avoid the loss of genetic resources.

The following are priority actions to prevent loss of FGR:

Taxonomically identify priority species as a basis for taking 
action for their conservation; 
Integrate a list of publications to identify uses and services;  
Assess and record biodiversity in forest ecosystems; 
Determine the (continuous or discontinuous) distribution 
of forest species to target resources to be allocated for their 
conservation; 
Quantify the genetic diversity of species using both molecular 
methods and morphological adaptability studies (studies of 
common environment); 
Determine the number of populations of priority species and 
their level of isolation; and 

for technical criteria should be favoured.
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2 
 

In situ state of genetic conservation.

2.1 Protected Natural Areas in Mexico (PNA).

Among other purposes, PNA are intended to conserve habitats with 
minimal or no human intervention, and to promote the evolution of 
species within ecosystems.

In Mexico, the National Commission of Protected Natural Areas 
(CONANP) is the responsible body for the management of federally 
owned PNA. Currently, 174 PNA have been enacted, covering a sum 
area of   25,386,748 ha, of which 20,775,926 ha are land and 4,610,822 
ha are sea (Table 2.1)

Table 2.1. Category and surface area of federal PNA (CONANP, 2011).

 Over the last 10 years, 47 PNA were decreed. This represents 
an increase of 10,191,790 ha to the area of PNA existing in 2001. This 
increase mainly occurred in Biosphere Reserves and Areas of Flora and 
Fauna Protection (Table 2.2).

Biosphere Reserve
National Parks
National Monument
Areas of Natural Resources 
Protection
Areas of Flora and Fauna 
Protection
Sanctuaries
Total

9,077,760
744,286
16,268

4,440,077

6,351,970

145,565
20,775,926

3,577,030
738,132

0
0

294,972

688
4,610,822

Category Surface area (ha)

Land Sea Total

12,654,790
1,482,419

16,268
4,440,077

6,646,941

146,252
25,386,748
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Table 2.2. Number of PNA and surface area in the years 2001 and 2011.

 

As a result of the review of 70 PNA management plans, and infor-
mation available on the websites of 41 PNA, 2,406 additional tree and 
scrub species of forest interest, which represent 56.5% of the 4,257 forest 
species estimated to exist in Mexico (CONABIO, 2011), were registered. 

forest species recognized by CONABIO and CONAFOR (Annex 2).

It is also reported in this review that the species: Bursera simaruba, 
Rhizophora mangle, Avicennia germinans and Cedrela odorata were present in a 
greater number of PNA (Figure 2.1). With regard to conifers, Pinus mont-
ezumae and Pinus pseudostrobus recorded the highest frequency (Figure 2.1). 

Category Surface area (ha)

No. 2001
28
57
5
2

19

16
127

9,363,131
618,020
14,093

255,117

4,943,994

604
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7
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18
174

12,654,790
1,482,419

16,268
4,440,077

6,646,941
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No. 2011

Biosphere Reserve
National Parks
National Monument
Areas of Natural Resources 
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Figure 2.1. Most frequent forest species in federal PNA.
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In most of the PNA, more than one type of vegetation can be found. 
The vegetation of wetlands is found in 95 PNA, tropical deciduous forest 
and desert scrub vegetation was found in 79 and 75 PNA, respectively. 
Coniferous forest, which contributes to the increased production of 
wood products, grows in 46 PNA, while oak forest was found in 47 
PNA. Cloud forest, despite occupying 1% of forest area, is protected 
in 19 PNA. Tropical rain forest is considered the richest ecosystem 
biologically and is represented in 37 PNA (Table 2.3). 

2  CN/0193/2011

Table 2.3. Type of vegetation in Protected Natural Areas (CONANP, 2011)

† ANRP= Areas of Natural Resources Protection; RB=Biosphere Reserve, NP= National Park, 
AFFP= Areas of Flora and Fauna Protection; NM= Natural Monument; S= Sanctuaries

There are federal PNA located throughout the country. The state 
of Quintana Roo has the highest number, followed Baja California 
and Baja California Sur (Annex 5). In addition to the federal PNA in 
Mexico there are 209 state PNA (Annex 6), 75 municipal PNA (An-
nex 7) and 12 individual PNA (Annex 8).

Based on forest management plan outlines, the use of wood products 
and timber is authorised in order to prevent deterioration and ensure the 
sustainability of ecosystems under management. The use of authorised 

Total

Coniferous Forest 
Oak Forest
Cloud Forest
Tropical Evergreen Forest
Tropical Deciduous Forest
Desert Scrub
Grasslands
Wetlands
Induced Forest

14
11
9

12
29
26
11
35
11

29
17
4
7

14
13
9

22
15

0
1
0
2
1
3
0
2
0

8
6
3
1
4
7
5
1
7

13
12
3

11
19
19
11
24
19

0
0
0
1

12
7
1

11
0

64
47
19
34
79
75
37
95
52

Type of Vegetation Number of Protected Natural Areas

RB† PN MN APRN APFF‡ S
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products allows the owners and holders to earn income to meet their 
basic needs under the forest management plan, so that they become 
protectors and keepers of their own resources and also seek to improve 
the current conditions of their forest masses.

In 2009, 24.2% of forest and scrub areas were under a forest manage-
ment plan (SEMARNAT, 2009). The number of authorisations for the 
use of timber products in the period 2001 to 2008 was 21,200, and 2,227 
during the period 2001 to 2007 for non-timber products (SEMARNAT, 
2009). The total number of permits issued is based on a forest manage-
ment plan designed to ensure sustainability on that basis during the period 

primarily in temperate forests (CONAFOR, 2011b).

(WMU).

Through the Department of Wildlife, SEMARNAT promotes 
the conservation of vegetation through the establishment of Wildlife 
Management Units (WMU). These units are properties that the owners 
or holders operate in accordance with an approved management plan, 
which constantly monitors populations or individuals that are distrib-
uted there. The overall goal is the conservation of natural habitat, wild 

may be one or more of the following: restoration, protection, mainte-
nance, retrieval, reproduction, repopulation, reintroduction, research, 
rescue, shelter, rehabilitation, exhibition, recreation, environmental 
education and sustainable use.

WMU generate jobs and foreign exchange through binomial “con-
servation-use”. Each unit generates an average of 25 (direct and indirect) 
jobs that contribute to the continuity of the evolutionary processes of 
wild species and the generation of environmental services. They also 

specimens.

Within the environmental services generated by WMU 
of social interest derived from wildlife and their habitat, such as climate 
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formation, carbon sequestration, erosion control, plant pollination, 
biological pest control or degradation of organic wastes. 

As of December 2011 10,855 WMU have been registered in an area 
of   36.14 million hectares, equivalent to 18.39% of the country (Figure 
2.2). The location of these areas in the territory is included in Figure 2.3. 

Figure 2.2 Surface area of WMU registered at national level (SEMARNAT, 2012c).

Figure 2.3. Localisation of management units for the conservation of wildlife. (SE-
MARNAT, 2012c).
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The federal government and some state governments promote the 
conservation of vegetation through payment support programmes for 
environmental services. In these programmes, the owners and holders 

conserving their resources. Starting in 2010, support is also provided 

Within this programme CONAFOR has supported 2,502,845 ha in 
the period 2007 to 2011. Such programmes are a good conservation 
strategy, where the owners and holders of forest resources are involved 
in conservation efforts.

CONAFOR has promoted the establishment of germplasm produc-
tion units (seed area, seed stands and stands with species in the at risk 
category) in each state of the country. Currently there is a record of 
210 germplasm production units in an area of   6,275 ha. (Table 2.4 and 
Annex 9). In 28 seed stands there are species in the at risk category in 
NOM-059-SEMARNAT-2010. Note that phenotypically superior in-
dividuals in these units are kept for quality germplasm, which is useful 
in planting programmes.

Baja California
Baja California Sur
Campeche
Chiapas
Chihuahua
Colima
Distrito Federal

191.9
15

862.379
438.5

62
80.7
339

0
0
0
3
0
0

3
4
4

19
1
5

10

4
1
3
6
1
0
0

Entity Surface area (ha) Category

Seed Area Seed
stand

Stand with 
species in risk 

category

Table 2.4. Forest germplasm production units registered by CONAFOR. 
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Table 2.4. Forest germplasm production units registered by CONAFOR. (Cont.)

in situ collections.

federal PNA, CONANP grouped these areas into nine regions: 1) Yucatan 
Peninsula and Mexican Caribbean, 2) South Border, Isthmus and South 

9) Northeast and Upper Gulf of California (CONANP, 2011).

To monitor and evaluate the status of the populations of some spe-

was initiated (CONANP, 2007). In early 2001 there were only two spe-

Durango
Guanajuato
Guerrero
Hidalgo
Michoacán
Morelos
Nayarit
Nuevo León
Oaxaca
Puebla
Querétaro
Quintana Roo
San Luis Potosí
Sonora
Tabasco
Tamaulipas
Tlaxcala
Veracruz
Yucatán
Zacatecas
Total

118
636.5

339.73
17

134
45.4
63.3

35.05
9

54.9
24.43

299
960
220
59

117
128.09
242.94

593
381.152
6,275.07

0
2
0
3
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0

11

1
12
14
4

10
6
9
4
8
3
3
6
6
9
7
5
8
5
8
5

171

0
2
0
0
0
0
0
0
2
2
0
0
3
0
0
2
1
4
1
4

28

Entity Surface area (ha) Category

Seed Area Seed
stand

Stand with 
species in risk 

category
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cies monitored in the same number of PNA, but in 2006 the number 
increased to 30 species in as many areas. Efforts have been focused on 
awareness of the biodiversity within PNA, having an inventory and 
forest genetic studies within these measures has not been considered.

To promote sustainable development and reduce environmental 
degradation, the federal government established Conservation for 
Sustainable Development (PROCODES) as an important strategy for 
conservation in the PNA. Additionally, it supports the Temporary Em-
ployment Programme (PET), through which it provides employment 
for the population of the PNA.

In order to increase the income of the owners and holders of land in 
PNA, and thereby raise the interest of communities in the protection of 
vegetation, and reduce the destruction of protected ecosystem through 

services to the owners of forest land within the limits of the PNA has 
been implemented. Additionally, in some PNA, Seed Production Forest 
Units (plus trees, seed stands and seed areas) have been established. For 
example, there is a record of 7 seed areas and 196 seed stands, from 
which 35 have species listed in NOM-059-SEMARNAT-2010.

To carry out studies as a basis for making decisions, collaboration 
with educational and research institutions has been sought, which also 
promotes a culture of conservation, education and social participation.

in situ
Protected Natural Areas (CONANP, 2011) are:

The allocated budget and staff are still inadequate in relation to 
the protection and promotional needs that the PNA demand.

The growth of communities located within and close to PNA, 
and the scarce employment alternatives available, generate 
negative pressures on the natural resources thereof through the 
performance of harmful practices. These practices include il-
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legal logging of timber and non-timber, changing usage of soil, 
overgrazing and burning of grassland, and forest soil extraction.

Consolidate the current PNA, and create others to increase the 
representation of ecosystem types protected in the PNA;

Increase institutional linkage for the management and conserva-
tion of forest genetic resources.

In the restoration of disturbed areas, favour natural regenera-

native species (or disturbed sites adjacent to them) through the 

herbaceous species to serve as nurse to the branch of tree species 
on sites with sparse vegetation, and the removal and relocation 
of seedlings (transplant to “root ball”).

Establish more commercial plantations with native species in 
the areas outlying the PNA, through the conversion of land for 
agricultural use (including areas larger than 0.5 ha) with support 
schemes for the maintenance and payment of environmental 

Provide technical assistance to communities living in areas close 
to the PNA in order to facilitate the restoration of established 
plantations to productive plantations. The purpose of this is to 
enable communities to legally seize plantations to satisfy their 

the marketing of forest products.

Increase ecotourism projects in the PNA with the participation 
of communities, as a tool for sustainable development, cultural 
awareness, and conservation;

Maintain and improve ongoing training programmes for person-
nel assigned to PNA.
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Increase the management of alternative sources of funding 
nationally and internationally, to develop productive projects 
for communities, conservation and research of the PNA’s FGR.

Strengthen the following areas in research projects: size of geneti-
cally viable populations, ecosystem biodiversity, patterns of ge-
netic variation within and between populations of representative 
species, breeding phenology of tree species, natural regeneration 
practices, production and germplasm management, trends in 
changes of species and ecosystems as a result of climate change, 
genetic diversity of protected species, effect of alien species pres-
ent in the areas and levels of isolation in species populations.
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3 
 

Ex situ state of genetic conservation.

3.1. Forest species included in ex situ conservation 

Information collected from 21 government bodies, NGOs, and 
the research and education of plantation companies shows that our 
country is currently working with 74 taxa (Table 3.1), from which 
56 are native and 18 exotic. Of these 74 taxa, 44 are conifers (37 na-
tive and 7 exotic), and 30 are hardwoods (19 native and 11 exotic)
Table 3.1. Forest species and varieties used in ex situ convervation.

Abies religiosa

Abies vejarii var.
macrocarpa
Amphiptergium
adstringens

Astronium
graveolens
Bursera bipinnata
Bursera glabrifolia
Bursera linanoe

Callophyllum
brasiliensis

Cedrela odorata

Cordia alliodora

Cunninghamia
lanceolata
Cupressus
guadalupensis

N

N

N

N

N
N
N

N

N

N

E

N

Jatropha
platyphylla

Khaya nyasica

Khaya
senegalensis
Liquidambar

Moringa oleorifera
Pinus arizonica
Pinus arizonica var.
stormiae

Pinus ayacahuite

Pinus ayacahuite 
var. veitchii
Pinus caribaea

Pinus caribaea var.
hondurensis
Pinus cembroides

N

E

E

N

E
N
N

N

N

E

N

N

Pinus leiophylla

Pinus
maximartinezii
Pinus maximinoi

Pinus
montezumae
Pinus nelsonii
Pinus oaxacana
Pinus oocarpa

Pinus patula var.
patula

Pinus patula var.
longipedunculata
Pinus pinceana

Pinus pinea

Pinus pringlei

N

N

N

N

N
N

N

N

N

N

E

O
rig

in
1

O
rig

in
1

O
rig

in
1

1 N: Nativa; E: Exótica
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3.2  Ex situ 
the country.

Table 3.1. Forest species and varieties used in ex situ convervation. (CONT.)

Cupressus lusitanica 

Dalbergia

Dendropanax
arboreus

Enterolobium
cyclocarpum
Eucalyptus
camaldulensis

N

N

N

N

E

Pinus cembroides 
var. orizabensis
Pinus cooperi

Pinus devoniana

Pinus devoniana 
var. cornuta
Pinus douglasiana

N

N

N

N

N

Pinus radiata var.
binata
Pinus teocote

Platymiscum
lasiocarpum

Pseudotsuga
menziesii

N

N

N

N

N

E

E

E

N

N

E
N
E

N

E

N

N

N

E
N

N

E

E

N

N

N

E
E

Eucalyptus grandis

Eucalyptus grandis 
x urophylla
Eucalyptus
urophylla
Evenopsis
caesalinioides
Gliricidia sepium

Gmelina arborea
Guaciacum coulteri
Hevea brasiliensis

Pinus
durangensis
Pinus eldarica

Pinus
engelmannii
Pinus greggii var.
australis
Pinus greggii var.
greggii

Pinus halepensis
Pinus hartweggii
Pinus johannis

Sequoia
gigantea
Sequoia
sempervirens
Swietenia humilis

Swietenia
macrophylla
Taxus globosa

Tectona grandis
Toona ciliata

1 N: Nativa; E: Exótica

O
rig

in
1

O
rig

in
1

O
rig

in
1

The 21 agencies that develop projects for conservation and ex situ 
breeding have 180 tests together with, 21 sexual seed orchards (HSS), 
5 asexual seed orchards (HSA), 5 clone banks (BC) and 4 seed areas, 
as described in Tables 3.2 and 3.3.
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Table 3.2. Ex situ plantations and conservation banks.
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Table 3.2. Ex situ plantations and conservation banks. (CONT.)
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Table 3.2. Ex situ plantations and conservation banks. (CONT.)
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Table 3.2. Ex situ plantations and conservation banks. (CONT.)
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Table 3.2. Ex situ plantations and conservation banks. (CONT.)
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Table 3.2. Ex situ plantations and conservation banks. (CONT.)
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Table 3.2. Ex situ plantations and conservation banks. (CONT.)
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B

an
co

 d
e 

se
m

ill
as

No
m

br
e c

ien
tíf

ico
Or

ige
n(

1)
Ro

da
les

 o 
en

sa
yo

s
No

. d
e m

ue
str

as
 

es
pe

cíf
ica

s
ex

tra
ída

s
(a

cc
es

ion
es

 o 
ár

bo
les

 se
lec

to
s,

su
pe

rio
re

s o
 p

lus
) 

No
. d

e b
an

co
s, 

hu
er

tos
, á

re
as

 
se

mi
lle

ra
s

No
. d

e 
clo

ne
s/f

am
ilia

No
. d

e a
cc

es
ion

es
 

alm
ac

en
ad

as

Es
pe

ci
e

C
ol

ec
ci

on
es

, e
ns

ay
os

 d
e 

pr
oc

ed
en

ci
as

, p
ro

ge
ni

es
, 

ar
bo

re
ta

 o
 ro

da
le

s 
de

 
co

ns
er

va
ci

ón

B
an

co
s 

cl
on

al
es

 (B
C

), 
ár

ea
s 

se
m

ill
er

as
 e

n 
pl

an
ta

ci
on

es
 (A

SP
),

hu
er

to
s 

se
m

ill
er

os
 s

ex
ua

le
s

(H
SS

) y
 a

se
xu

al
es

 (H
SA

)
In

st
an

cia
re

sp
on

sa
bl

e

P
in

us
 ra

di
at

a 
va

r
.

bi
na

ta
N

78
 d

e 
Is

la
 

G
ua

da
lu

pe
, y

 8
6 

de
 Is

la
 C

ed
ro

s

2

P
in

us
 te

oc
ot

e
N

54
 d

e 
2 

pr
oc

ed
en

ci
as

2

P
in

us
 te

oc
ot

e
N

3
34

 p
ro

ge
ni

es
 d

e 
3 

pr
oc

ed
en

ci
as

15

P
la

ty
m

is
ci

um
la

si
oc

ar
pu

m
N

2
36

1 
in

di
vi

du
os

7

P
se

ud
ot

su
ga

m
en

zi
es

ii
N

3
10

 p
ro

ce
de

nc
ia

s
16

0 
 d

e 
24

 
pr

oc
ed

en
ci

as
2

P
se

ud
ot

su
ga

m
en

zi
es

ii
N

1
3 

pr
oc

ed
en

ci
as

4

P
se

ud
ot

su
ga

m
en

zi
es

ii
N

2*
13

P
se

ud
ot

su
ga

m
en

zi
es

ii
N

1
18

 p
ro

ge
ni

es
 d

e 
3 

pr
oc

ed
en

ci
as

15

S
eq

uo
ia

 g
ig

an
te

a
E

1*
13

S
eq

uo
ia

se
m

pe
rv

ire
ns

E
1*

13



47Ex situ state of genetic  conservation

S
eq

uo
ia

 g
ig

an
te

a
E

1*
13

S
eq

uo
ia

se
m

pe
rv

ire
ns

E
1*

13

S
w

ie
te

ni
a 

hu
m

ili
s

N
1*

13
S

w
ie

te
ni

a 
hu

m
ili

s
N

1
40

 in
di

vi
du

al
s

21
S

w
ie

te
ni

a
m

ac
ro

ph
yl

la
N

1
30

 s
ou

rc
es

8

S
w

ie
te

ni
a

m
ac

ro
ph

yl
la

N
1 

B
C

30
 c

lo
ne

s 
w

ith
 

15
 re

pl
ic

as
 e

ac
h 

9

S
w

ie
te

ni
a

m
ac

ro
ph

yl
la

N
1

58
 p

ro
ge

ni
es

 fr
om

 5
 

so
ur

ce
ia

s
10

S
w

ie
te

ni
a

m
ac

ro
ph

yl
la

N
1

36
 p

ro
ge

ni
es

 fr
om

 3
 

so
ur

ce
s

10

S
w

ie
te

ni
a

m
ac

ro
ph

yl
la

1*
13

Ta
xu

s 
gl

ob
os

a
N

1H
S

S
40

 fa
m

ilie
s

10
0 

in
 1

0 
bu

lk
 

lo
ts

 6
 s

ou
rc

es
 

2

Te
ct

on
a 

gr
an

di
s

E
1*

13
Te

ct
on

a 
gr

an
di

s
E

1
2 

so
ur

ce
s

16
Te

ct
on

a 
gr

an
di

s
E

1
2 

so
ur

ce
s

M
as

al
19

Te
ct

on
a 

gr
an

di
s

E
1

2 
so

ur
ce

s
20

Se
ed

 B
an

k

Sc
ien

tif
ic 

na
m

e
Or

igi
n(

1)
St

ad
s o

r
tria

ls
No

. o
f e

xtr
ac

ted
sp

ec
ific

 tr
ial

s,
(a

cc
es

ion
s o

r s
ele

cte
d

tre
es

, s
up

er
ior

 or
plu

s)

No
. o

f b
an

ks
,

or
ch

ar
da

s,
se

ed
 ar

ea
s

No
. o

f
clo

ne
s/f

am
ily

No
. o

f s
tor

ed
ac

ce
sio

ns

Sp
ec

ie
s

C
ol

le
ct

io
ns

, p
ro

ve
na

nc
e

tr
ia

ls
, p

ro
ge

ni
es

,
ar

bo
re

tr
um

s 
or

co
ns

er
va

tio
n 

st
an

ds

C
lo

na
l b

an
ks

 (B
C

), 
Pl

an
ta

tio
n

Se
ed

 A
re

as
 (A

SP
), 

Se
xu

al
 (H

SS
)

an
d 

A
se

xu
al

 S
ee

d 
O

rc
ha

rd
s

(H
SA

)
Re

sp
on

sib
le

Bo
dy

Table 3.2. Ex situ plantations and conservation banks. (CONT.)



48 Forest Genetic Resources Situation in Mexico

Te
ct

on
a 

gr
an

di
s

E
1

40
 in

di
vi

du
al

s
21

To
on

a 
ci

lia
ta

E
1

2 
so

ur
ce

s
20

11
5 

N
; 3

6 
E

18
0

3,
66

5 
A

cc
es

io
ns

21
5 

B
C

; 2
1 

H
S

S
;  

   
   

  5
 H

S
A

; 4
 A

S
P 

Se
ed

 B
an

k

Sc
ien

tif
ic 

na
m

e
Or

igi
n(

1)
St

ad
s o

r
tria

ls
No

. o
f e

xtr
ac

ted
sp

ec
ific

 tr
ial

s,
(a

cc
es

ion
s o

r s
ele

cte
d

tre
es

, s
up

er
ior

 or
plu

s)

No
. o

f b
an

ks
,

or
ch

ar
da

s,
se

ed
 ar

ea
s

No
. o

f
clo

ne
s/f

am
ily

No
. o

f s
tor

ed
ac

ce
sio

ns

Sp
ec

ie
s

C
ol

le
ct

io
ns

, p
ro

ve
na

nc
e

tr
ia

ls
, p

ro
ge

ni
es

,
ar

bo
re

tr
um

s 
or

co
ns

er
va

tio
n 

st
an

ds

C
lo

na
l b

an
ks

 (B
C

), 
Pl

an
ta

tio
n

Se
ed

 A
re

as
 (A

SP
), 

Se
xu

al
 (H

SS
)

an
d 

A
se

xu
al

 S
ee

d 
O

rc
ha

rd
s

(H
SA

)
Re

sp
on

sib
le

Bo
dy

Table 3.2. Ex situ plantations and conservation banks. (CONT.)



49Ex situ state of genetic  conservation

Pa
rt

ic
ip

an
tin

g 
bo

dy
Lo

ca
tio

n
Te

ch
ni

ca
l C

on
ta

ct
C

od
e 

of
th

e 
bo

dy

C
en

tro
 d

e 
In

ve
st

ig
ac

ió
n 

en
 

A
lim

en
ta

ci
ón

 y
 D

es
ar

ro
llo

, A
.C

. 
U

ni
da

d 
C

ul
ia

cá
n 

(C
IA

D
), 

S
in

al
oa

C
ar

re
te

ra
 a

 E
l D

or
ad

o 
K

m
 5

.5
, 

C
am

po
 E

l D
ie

z,
 C

ul
ia

cá
n,

 S
in

al
oa

, 
C

.P
. 8

01
10

.

D
r. 

M
ig

ue
l Á

ng
el

 A
ng

ul
o 

E
sc

al
an

te
 

m
an

gu
lo

@
ci

ad
.e

du
.m

x
1

D
r. 

Ja
vi

er
 L

óp
ez

 U
pt

on
  u

pt
on

j@
co

lp
os

.m
x 

D
r. 

Je
sú

s 
Ja

ss
o 

M
at

a 
je

ja
m

a@
co

lp
os

.m
x

C
om

is
ió

n 
Fo

re
st

al
 d

e 
M

ic
ho

ac
án

B
os

qu
e 

C
ua

uh
té

m
oc

, J
us

to
 

M
en

do
za

, L
ot

e 
11

, C
ua

uh
té

m
oc

, 
C

.P
. 5

80
20

, M
or

el
ia

, M
ic

h.

In
g.

 A
le

ja
nd

ro
 R

ey
es

 R
am

os
 

re
ye

sc
ra

ft@
gm

ai
l.c

om
3

D
ep

ar
ta

m
en

to
 d

e 
B

os
qu

es
 d

e 
la

 
U

ni
ve

rs
id

ad
 A

ut
ón

om
a 

A
gr

ar
ia

 
A

nt
on

io
 N

ar
ro

C
al

za
da

 A
nt

on
io

 N
ar

ro
 1

92
3,

 C
ol

. 
B

ue
na

 V
is

ta
, C

P 
25

31
5,

 S
al

til
lo

, 
C

oa
h.

M
.C

. C
el

es
tin

o 
Fl

or
es

 L
óp

ez
 

ce
le

64
@

pr
od

ig
y.

ne
t.m

x
4

D
ep

ar
ta

m
en

to
 d

e 
B

ot
án

ic
a 

de
l 

IIA
F.

 U
ni

ve
rs

id
ad

 M
ic

ho
ac

an
a 

de
 

S
an

 N
ic

ol
ás

 d
e 

H
id

al
go

Av
. S

an
 J

ua
ni

to
 It

zi
cu

ar
o,

 S
/N

, C
ol

. 
S

an
 J

ua
ni

to
 It

zi
cu

ar
o,

 M
or

el
ia

, 
M

ic
h.

D
r. 

C
ua

uh
té

m
oc

 S
áe

nz
 R

om
er

o 
cs

ae
nz

@
um

ic
h.

m
x;

 c
sa

en
zr

om
er

o@
gm

ai
l.c

om
 

5

Fa
cu

lta
d 

de
 B

io
lo

gí
a 

de
 la

 
U

ni
ve

rs
id

ad
 M

ic
ho

ac
an

a 
de

 S
an

 
N

ic
ol

ás
 d

e 
H

id
al

go

K
m

. 9
.5

, C
ar

r. 
M

or
el

ia
-

Zi
na

pé
cu

ar
o,

 T
ar

im
ba

ro
, M

ic
h.

 
U

ru
ap

an
, M

ic
h.

M
.C

. C
ar

lo
s 

R
am

íre
z 

m
an

du
ja

no
cr

am
ire

zm
@

um
ic

h.
m

x;
ca

rm
ca

rm
@

pr
od

ig
y.

ne
t.m

x 

6

M
.C

. J
os

é 
Á

ng
el

 L
óp

ez
 L

óp
ez

an
ge

l.l
op

ez
@

fip
ro

de
fo

.o
rg

.m
x

In
g.

 M
ar

io
 A

gu
ila

r H
er

ná
nd

ez
m

ar
io

.a
gu

ila
r@

ja
lis

co
.g

ob
.m

x

C
ol

eg
io

 d
e 

P
os

tg
ra

du
ad

os
K

m
. 3

6.
5,

 C
ar

r. 
M

éx
ic

o-
Te

xc
oc

o,
 

M
on

te
ci

llo
, T

ex
co

co
, E

do
. d

e 
M

éx
ic

o.

2

Fi
de

ic
om

is
o 

pa
ra

 la
 

A
dm

in
is

tra
ci

ón
 d

el
 P

ro
gr

am
a 

de
 

D
es

ar
ro

llo
 F

or
es

ta
l d

el
 E

st
ad

o 
de

 J
al

is
co

 (F
IP

R
O

D
E

FO
)

C
al

le
 B

ru
se

la
s 

62
6,

 P
A 

C
ol

. 
M

od
er

na
, C

P 
44

19
0.

 G
ua

da
la

ja
ra

, 
Ja

l.

7

Table 3.3. Bodies participating in ex situ conservation projects.
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Table 3.3. Bodies participating in ex situ conservation projects. (CONT.)
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Table 3.3. Bodies participating in ex situ conservation projects. (CONT.)
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3.3 Ex situ conservation infrastructure.

Currently, there are 37 forest gene banks (FGB) for medium-term 
storage and 17 centres for temporary forest germplasm storage (CAT-
GF), which have a combined storage capacity of 235 tonnes. These 
facilities have trained technical personnel, and the necessary equipment 
and instruments for conservation and physical and physiological seed 
evaluation.

Banks and centres in educational and research institutons, which 
are mostly owned by public bodies, are intended to save seeds which 
supply plant nurseries for government reforestation programmes. Small 
batches are kept in these banks for projects on the  conservation of 
genetic resources and breeding, as set out in Table 3.4.
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Table 3.4 Infrastructure for the storage of forest seeds.
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Development for the conservation of germplasm in the form of 
polen or tissue is incipient, even if the existing banks have facilities 
and conditions that allow the incorporation of computers to store this 
type of genetic material.

In addition to the banks, infrastructure and storage facilities for 
seeds previously described, the National Centre for Genetic Resources 
(CNRG), which began operation in 2010 is also in use. This centre is 
located in the municipality of Tepatitlán, State of Jalisco, which is in 
charge of INIFAP. The facilities contain advanced technology and 
equipment for long term storage of genetic material of the following 
types; aquaculture, agriculture, forest, microbial and livestock. 

in vitro accessions (ten test tubes by accession), 40,000 cryo-vials, each 
cryo-vial can store up to 10 meristems or “tripe” in liquid nitrogen 
tanks, and 93,300 accessions in 1 kg bags inside refrigeration rooms 
at -18 ° C, which sum a total capacity of 136,600 accessions in use. It 

415,800 accessions, only for the forest subsystem.

in Mexico.

There are 57 arboretums and botanical gardens registered in 27 of 
the 32 Mexican states (Table 3.5). These arboretums and gardens include 

medicinal and ornamental interest, as well as those categorised as at risk.
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Entidad No.

Aguascalientes  1
Baja California  1
Baja California Sur  1
Campeche  3
Chiapas  3
Coahuila  2
Distrito Federal  4
Durango  1
Estado de México  4
Guanajuato  1
Guerrero  2
Hidalgo  2
Jalisco  2
Michoacán  2
Morelos  2
Nuevo León  2
Oaxaca  3
Puebla  5
Querétaro  2
Quintana Roo  1
Sinaloa  3
Tabasco  3
Tamaulipas  2
Tlaxcala  1
Veracruz  3
Yucatán  1
Total  57

In most of these areas public service is provided, in addition to the 
research, propagation and conservation taking place.

There are ongoing exchanges of experiences, information, speci-

“Mexican Association of Botanic Gardens, AC”,  of which most of the 
owners of the Gardens are members. The particular information for 
arboretums and botanical gardens is included in Annex 10. 

Table 3.5. Arbetorums and botanical 
gardens by federal entity.
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outside the country.

In Mexico, there are no laws to prevent or restrict the use of germ-
plasm in different regions or areas that belong to the farms where it 
is collected.

In terms of imports and exports, an important prerequisite is es-
tablished in the Regulation of the General Law on Sustainable Forest 

of origin of products and forest products (including forest germplasm). 
In terms of exportation of germplasm from Mexico to other countries, 
SEMARNAT is the federal executive body responsible for issuing phy-
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Currently, CONAFOR has a project to create a Mexican Standard 
(NMX-Voluntary application) to encourage the production of forest 
germplasm with superior genetic quality of natural populations or 
unmanaged plantations, it is scheduled to sanction and approve dur-
ing 2012. 

of germplasm for physiographic subprovinces will be possible (INEGI, 
2001). This is to ensure that future reforestation efforts for conservation 
and restoration are made with plants produced from germplasm derived 
from production units that are located in the same subprovinces as the 
lands to be reforested.

Based on the provisions of the General Law on Sustainable Forest 
Development and Regulation, the transportation of forest germplasm 
production units (orchards, testing, plantations, natural stands and seed 
areas) to storage centres and from these to the nursery or elsewhere, 
should be authorised under forest transport documents issued by 
SEMARNAT and/or tax receipts issued by the owners of the properties.

This documentation includes, among other things, the name of the 
property and its owner, the date of transport, the volume and/or weight 

permit (or approval of the respective forest management programme), 
and destination.

Forest legislation in force does not include provisions for characterisa-
tion in terms of origin, phenotypic quality and/or genotypic germplasm.

ex situ 
conservation.

Most conservation and breeding projects developed in the country 
have been funded by the federal and state government, through six-year 
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programmes that their respective administrations have implemented.

Over the past 10 years, the federal government has channeled funds 
for the protection and promotion of forest resources, increasing the 
amounts invested in previous decades through CONAFOR. In the cur-
rent administration a programme called “ProÁrbol” operates through 
the federal government which is integrated into a single scheme to grant 
subsidies to owners of forest land with forest potential. The purpose 
is to develop measures that protect, conserve, restore and sustainably 
exploit the resources in the forests, jungles and arid zones of Mexico, 
and for the establishment, cultivation and harvesting of commercial 
forest plantations.

CONAFOR is the institution responsible for carrying out this pro-
gramme. It operates by rules of operation. There is an annual call to 
establish the requirements, deadlines and procedures for the allocation 

In 2012 the operating rules include several categories of support 
related to the conservation, utilisation and genetic improvement of 
forest resources (Tables 3.6 and 3.7).

Table 3.6 Categories of support for the ProÁrbol 2012 programme, which allow the 
promotion of forest genetic resources.
Category of Support
A. Forest development 
A1. Forest Studies 
A1.1 Particular or regional manifestation of environmental impact 
A1.3 Technical studies on the use of non-timber resources and forest 
germplasm collection 
A2. Forestry 
A4. Commercial forest plantations 
A4-G Areas for the production of forest seed (with phenotypic and/or 
genotypic selection) 
B. Conservation and restoration
B1. Reforestation and soil 
B1.1 Reforestation 
B1.2 Maintenance of reforested areas 
B1.3 Protection of reforested areas 
B2. Environmental Services 
B2.2 Biodiversity
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Table 3.7 Selected species under the sub-category of support for the establishement 
of areas for the production of forest seeds (A4-G), by species group.

Pinus arizonica

Pinus ayacahuite
Pinus chiapensis

Pinus caribaea
Pinus devoniana
Pinus douglasiana
Pinus durangensis
Pinus engelmanii
Pinus gregii
Pinus montezumae
Pinus patula
Pinus pseudostrobus
Pinus oaxacana
Pinus rudis
Pinus teocote

Amphiteringium
adstringens

Brosimun alicastrum
Bursera aloexylon

Cedrela odorata
Ceiba pentandra
Cordia alliodora
Cordia dodecandra
Cybistax donelli-smithii
Prosopis glandulosa
Prosopis laevigata
Prosopis velutina
Phitecellobium ebano
Swietenia macrophylla
Tabebuia rosea

Tectona grandis

Gmelina arborea

Eucalyptus
camaldulensis

Eucalyptus dunnii
Eucalyptus globulus

Eucalyptus grandis
Eucalyptus nitens
Eucalyptus saligna
Eucalyptus urophylla

Conifers Native
Broadleaf

Introduced
Broadleaf

Eucalyptus

Like CONAFOR, governments in states with the largest wooded 
areas, or with potential for commercial forest plantation establishments, 
develop their own programmes of forest protection and development, 
including grants for similar projects supported by the federation.

In addition, CONAFOR encouraged each state to develop its own 
strategic forest programme, as a result, they now have such programmes, 
which will help to promote sustainable forest development.

Of particular note is the National Centre for Genetic Resources 
above, which has the following objectives for the forest subsystem:

Help preserve and improve the FGR important to Mexico;

Contribute to, and promote the sustainable use of FGR;

Support collection actions, characterisation, enhancement, use 
and preservation; and
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and the general population.

Currently this research center is developing long-term conservation 
of recalcitrant seeds from tropical tree species through in vitro research 
protocols, minimal growth and cryopreservation, parting from somatic 
tissues. Protocols for storage of orthodox seeds from tropical species 
are also generated and validated in refrigeration rooms.

Internationally, Mexico continues to maintain its share in the North 
American Forest Commission (NAFC) since 1970, which has achieved 

the Work Group on FGR.
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4 

forest genetic resources.

 
Most of the species subject to genetic improvement are mainly used for 
lumber production, (39 of 69 taxa of the genus Pinus found in Mexico) 
(Table 4.1). This is mainly due to the importance of this genus in eco-
nomics and natural range in Mexico. 

Table 4.1. Main uses of species subject to genetic improvement.

 

 
 
Ex situ breeding programmes are emerging in Mexico, all of which are 

Main use %

Saw timber 59

Pulp wood 9

Food crops 9

Essential oils 4

Human Consumption 2

Forage 2

Conservation and restoration 4

Gums and resins 6

Christmas trees 3

Medicinal 2
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Of the 21 programmes that run breeding projects, there are 21 
sexual seed orchards (HSS), 5 asexual seed orchards (HSA) and 5 clonal 
banks (BC) as described in Tables 4.2, 4.3 and 4.4.

Table 4.2. Report of sexual reproduction in active seed orchards (HSS).

 

1

1

1

1

1

1 de 2ª gen.

1

1

4 de 2ª gen.

5 de 3ª gen.

1 de 4ª gen.

1

1

1

21 HSS

E

N

N

N

N

N

N

N

N

N

N

N

N

N

13 N; 1 E

Gmelina arborea

Pinus douglasiana

Pinus greggii

Pinus greggii

Pinus greggii

Pinus greggii

Pinus leiophylla

Pinus oocarpa

Pinus patula 

Pinus patula 

Pinus patula 

Pinus pseudostrobus

Pinus pseudostrobus

Taxus globosa

TOTAL

105 individuals
90 families
424 individuals 
from 3 sources 

120 individuals 
from 6 sources

20 families from 
1 source

266 individuals 
from 5 sources

40 families from 
6 sources

15 families 

39 families

23 families
31 families

8 families

5 sources

40 families

 8

 7
 18

 18

 18

 18

 2

 5
 15

 15
 15

 5

 19

 2

name
Origin5

No. Seed 
orchards

(HSS)

No. of individuals,
families and/or

sources

Responsible
body*

1N: Native; E: Exotic    *See Table 3.3.
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Table 4.3. Report of asexual reproduction in active seed orchards (HSA).

Table 4.4. Report of active clone banks (BC).

Most of  these orchards and banks are based in research.  Their 
current conditions mean they are still unable to intensively produce 
genetically improved seed for use in commercial forest plantations. It 
should be noted that in these orchards there is no available information 
on controlled crosses.

 8
 18

 2
 18

 18

Cedrela odorata
Cupressus
lusitanica
Pinus patula
Pinus patula 

Pinus pseu-
dostrobus
TOTAL

N
N

N
N

N

5 N

1
1

1
1

1

5 HSA

118 clones
65 individuals 
from 28 families
94 clones
64 families from 
3 sources
60 clones

name
Origin1 No. of clones Responsible

Body*
No. of Clonal
Banks (BC)

See Table 3.3.

 9

 2

 8
 1

 9

N

E

E
N

N

5 N

1

1

1
1

1

5 BC

Cedrela odorata

Eucalyptus camal-
dulensis
Hevea brasiliensis
Jatropha platy-
phylla
Swietenia macro-
phylla

TOTAL

40 clones from 15 
replicas each
10 clones 

200 clones
20 clones

30 clones from 15 
replicas each

See Table 3.3.

name
Origin1 No. of clones Responsible

Body*
No. of Clonal
Banks (BC)
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Trials and established orchards with breeding purposes have been cre-

with greater economic capacity have started to use improved germplasm 
on their own.

 

 

There are currently no policies or guidelines that require the use of  geneti-
cally improved material in plant production for reforestation with com-
mercial purposes, forest cultivation, conservation, or restoration.

material, starting in 2011 CONAFOR granted subsidies to ejidos in 
forest lands with ongoing and historical sustainable management of  
their resources. These subsidies were granted across 5 different states 
for the establishment of  8 asexual seed orchards in order to graft trees 
from the following species: Pinus oaxacana, Pinus chiapensis, Pinus patula, 
Pinus engelmannii, Pinus durangensis and Pinus cooperi.

Aditional to this support, the Mexican Standards proposal for nurser-
ies and forest germplasm is expected to 100% ensure plant production 
quality standards. This includes used germplasm, which must come from 
production units with phenotypic and/or genotypic selection, to improve 
survival and productivity of  future plantings carried out in the country.

In relation to the conservation and breeding of forest trees, the General 
Law on Sustainable Forest Development expects that CONAFOR, in 
coordination with the agencies of the federal public administration, 
will coordinate and promote the development of a National System of 

-
est trees in the country.

-

-
proved forests in the country.
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Genetically Improvement Forest. This will be possible with the evalu-
ation and registration of parents, creation of  areas, seed orchards and 
seed banks and additionally, through sponsoring the operation together 
with state and local governments (with the participation of owners of 
forest land or holders of authorisations for forest resource use, timber 
and non-timber forest, afforestation and commercial forest plantations).

Without creating special programmes as stated by law, both the 
federal government through CONAFOR, and state governments, an-
nually channel resources to organised producers in order to support 
the establishment of in situ and ex situ production units, storage facilities 
and gene banks. In recent years, this has included projects in the states 
of Chiapas, Durango, Guerrero, Jalisco, Mexico, Michoacan, Oaxaca, 
Puebla and Veracruz. 

As a complement, some research and service educational institu-
tions have been working on such projects in collaboration with forest 
producers. The work of INIFAP, the Graduate College, Universidad 
Autonoma Agraria Antonio Narro, the Universidad Michoacana de San 
Nicolas de Hidalgo and Universidad Veracruzana (Table 3.2) should 
be highlighted.

In particular CONAFOR aims, to increase the establishment of 
asexual seed orchards in most of the entities over the next few years. 

During the period 1997 to 2001, the then Ministry of Environment, 
Natural Resources and Fisheries (SEMARNAP), operated a project 
called “Mexican Red Forest Germplasm” through the National Re-
forestation Programmes (PRONARE). This was in order to promote 
increased genetic quality of germplasm used in the propagation of 
plants for reforestation, and thus assist in the conservation of the forest 
resources of the country (SEMARNAP, 1998). 
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During its term, this network had the assistance of the most ex-
perienced research and training bodies in forest genetic improvement, 
CATIE and the Forest Service of the United States of America. As a 
means of communication and dissemination, a publication was issued 
and distributed in all states every three months. Its average circulation 
reached one thousand copies.

For the present year (2012), CONAFOR is promoting the creation 
of foundations for National Forest Genetic Resources. The purpose of  
these foundations will be to integrate and promote all of the production 
and genetic improvement carried out in the country. In addition, they 
will serve as a medium for dissemination and promotion to producers, 
researchers, public agencies, and research and educational institutions, 
both nationally and internationally.

 
Species considered in ex situ conservation projects, as well as species used 
in commercial reforestation and restoration seeds and vegetative parts 
are performed and can be arranged between institutions and producers 
through collaborative agreements, which specify the terms of trade.

 
Plantations intended for breeding are relatively recent and their areas 
of experimentation are small. For this reason, it is not yet possible to 
acquire germplasm on a commercial scale. However, it is possible to 
make agreements with the holders for the acquisition of  small quanti-
ties of  materials used for testing and the establishment of orchards.
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Currently, there is no  for selected or genetically 
improved forest germplasm. To address this situation, the Mexican 
Standard project that CONAFOR aims to put into operation, once 
approved,  for Forest Seed Production Units (UPGF), 
and for the germplasm obtained from each of them, including the nine 
categories in Table 4.5.

-
sidered in the “Mexican Standard” project on forest germplasm.

Selected Units

Elite Units

Seed Stand

Stand with species in 
the at risk category

Seed Area

Sexual Seed Orchard

Asexual Seed Orchard

Clonal Bank

Sexual seed orchard, 
Genetically proofed

Asexual seed orchard, 
Genetically proofed

Clonal Bank, Geneti-
cally proofed

UPGF-I-RS

UPGF-I-RECR

UPGF-S-AS

UPGF-S-HSS

UPGF-S-HSA

UPGF-S-BC

UPGF-E-HSSCG

UPGF-E-HSACG

UPGF-E-BCCG

GF-I-RS

GF-I-RECR

GF-S-AS

GF-S-HSS

GF-S-HSA

GF-S-BC

GF-E-HSSCG

GF-E-HSACG

GF-E-BCCG

Group Category Code Germplasm
code
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To date there are no known records of forest tree varieties that have 
been developed in our country.

There are no legal provisions regarding forest legislation. However, 
the proposed forest germplasm Mexican Standard provides that forest 
germplasm should leave storage centres properly packaged and ac-
companied by a sheet, when dispatched to nurseries or other sites. The 
sheets should include, amongst other information, the location of the 
property where the germplasm was collected and the physiographic 
province to which it belongs, the category and nomenclature of the 
production unit, germplasm physical characteristics (weight, purity 
and number of seeds or propagules) and physiological characteristics 
(germination percentage and/or feasibility) of germplasm.

 

Promote the basis for the creation of National Forest Genetic 
Resources, in order to nationally integrate and promote breed-
ing stock, and to increase the exchange of genetic material and 
experience with networks or systems in other countries.

Establish policies to ensure that the annually hired facility that 
supplies governmental reforestation programmes produces 
while observing the provisions for the collection, transportation 
and storage of  forest germplasm, provided by forest legislation. 
This is to ensure the accuracy of  quality and origin, and that the 
material deposited in banks and storage facilities complies with 
these regulations.

Manage the authorisation of the Mexican Standard for the 
production of  germplasm. Once it is approved 

4.10 Varieties produced in the country.

ex situ conservation.
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and operating, increasing the quality and productivity of fu-
ture plantations will be promoted.

Establish differential pay for plants produced with 
forest germplasm, depending on their level of selection or 
breeding, according to the International Standard for the pro-
duction of  germplasm.

In the concepts of support that the federal government grants 
in the form of subsidies, include support for the maintenance 
and management of ex situ and in situ production units, banks 
and germplasm storage centres.

Promote coordination of the various levels of government in 
the country to unify and link efforts for conservation and en-
hancement of forest genetic resources.

Increase the delivery of training workshops for producers 
and technicians in each state, to induce the establishment and 

 production units and storage facilities in accor-
dance with the proposed Mexican Standard of germplasm.
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5 

5.1 Institutions participating in the protection and 

Activities for the protection and promotion of FGR in Mexico are 
mainly carried out by public entities of the federation, and state gover-
nments. To a lesser extent are the research institutions like INIFAP and 
universities that offer postgraduate courses related to forest resources, 
as described in Table 5.1

Secretaría del Medio 
Ambiente y Recursos 
Naturales (SEMARNAT)

Procuraduría Federal 
de Protección al Ambi-
ente (PROFEPA)

Comisión Nacional 
Forestal (CONAFOR)

Comisión Nacional de 
Áreas Naturales Prote-
gidas (CONANP)

Regulate and coordinate the na-
tional policy for protection, con-
servation and promotion activities 
in relation to forest resources.
Control and monitoring for 
the sustainable use of forest 
resources.

Coordinates conservation, pro-
tection and promotional activities 
in relation to forest ecosystems.

Administration, protection and 
promotion of natural areas at a 
federal level. 

Body Main activities
Level of

participation

Federal

Federal

Federal

Federal

Table 5.1. Bodies participating in the protection and promotion of forest genetic 
resources.
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Comisión Nacional para 
el Conocimiento y Uso 
de la Biodiversidad 
(CONABIO)

Instituto Nacional de 
Ecología (INE)

Instituto Nacional 
de Investigaciones 
Forestales, Agrícolas y 
Pecuarias (INIFAP)

Gobiernos de las 32 
entidades federativas

Gobiernos de los 
estados de Chiapas, 
Durango, Guerrero, 
Jalisco, México, Micho-
acán, Morelos, Oaxaca, 
Puebla y Veracruz

Centro de Investigación 
en Alimentación y 
Desarrollo, A.C. Unidad 
Culiacán (CIAD), 
Sinaloa

Colegio de Postgra-
duados

Universidad Autónoma 
Agraria Antonio Narro

Promote and coordinate activities 
for the knowledge and conserva-
tion of biological diversity. Operate 
the National Information System on 
Biodiversity (SNIB).
Generate and disseminate knowledge 
and information to support the formu-
lation of environmental policies that 
promote sustainable development.

Develop conservation, research and 
forestry training projects.

Administration, protection and 
promotion of Protected Natural Areas 
in the state.
Development of projects for the 
conservation, production and genetic 
improvement of forest germplasm.

Research and service activities 
related to forest resources.

Teaching, research and service ac-
tivities in relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.

Federal

Federal

Federal

State

State

State

Regional

Regional

Body Main activities
Level of

participation

Table 5.1. Bodies participating in the protection and promotion of forest genetic 
resources. (CONT.)
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To date, a  for FGR does not exist in 
Mexico. However, it is worth mentioning that in 2004 the National Pro-
gramme for the Management of Forest Genetic Resources (PNMRGF) 
was developed by different parties involved in the management and 
conservation of forest genetic resources (government, educational and 
research agencies, among others). This programme  four lines 
of action in the short and medium term: Conservation of Forest Genetic 
Resources, Forest Ecosystem Restoration, Research, Technological 
Development and Innovation, and Education and Training.

Universidad Autónoma 
Chapingo

Universidad Autónoma 
de Chihuahua

Universidad Autónoma 
de Nuevo León

Universidad del Mar del 
Estado de Oaxaca

Universidad Juárez del 
Estado de Durango

Universidad Michoac-
ana de San Nicolás de 
Hidalgo
Universidad Nacional 
Autónoma de México 

Universidad Veracruzana

Teaching, research and service ac-
tivities relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.

Teaching, research and service ac-
tivities relation to forest resources.|

Teaching, research and service ac-
tivities relation to forest resources.

State

State

State

Regional

State

State

State

Body Main activities
Level of

participation

Table 5.1. Bodies participating in the protection and promotion of forest genetic 
resources. (CONT.)

State
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Despite being a well-structured and basic document for the conser-
vation and enhancement of forest genetic resources, it was not pursued 
nor did it receive a budget on which to operate. It is absolutely necessary 
(in addition to generating a programme like this) to establish a National 
Forest Genetic Resources System to be responsible for monitoring and 
operating the lines of action in the short, medium and long term.

For the current year, 2012, CONAFOR intends to promote the 
creation of the basis for the National Forest Genetic Resources System 
in order to promote, integrate and disseminate conservation actions and 
promotion of FGR carried out in the country. This can serve as liaison 
between the public authorities, responsible forest producers, growers, 
germplasm marketers and researchers.

Mexico has a legal framework that allows the development of plans 
and programmes to promote permanent FGR established in the forest 
legislation.

For this purpose the General Law on Sustainable Forest Devel-
opment provides in Article 132 that “... the National Forest Commission 
(CONAFOR) in coordination with the agencies  , 
will coordinate and    
with the evaluation and registration ; creating areas and seed orchards, 

 and non-timber species, ; sponsoring its operation 
through  the states and municipalities; as well as the managers and 
owners   resources and non-timber 

,  commercial plantations.”

To complement this, the Regulations of the Act provided in Ar-
ticles 168 and 169, state that... “CONAFOR will coordinate and promote the 

assistance activities   system
improvement; the evaluation  parents seed orchards 
and areas, timber and non-timber species nurseries, ; and that the 
SEMARNAT will issue  to establish  
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   protection and conservation 
  resources, promoting quality improvement by establishing production 

units  with the participation .

Meanwhile, the General Wildlife Law is to establish the concur-
rence of the federal, state and municipality governments, within their 
respective powers, on the conservation and sustainable use of wildlife 
and its habitats. This excludes timber and non-timber resources, which 
are regulated by LGDFS, except when dealing with species or popula-
tions at risk.

Although there is an appropriate legal framework, and federal and 
state contributions to the development of FGR have considerably 
increased, a plan or programme for these resources has not yet been 

 with national and permanent character.

5.4 Support for the national forest genetic resources 

For the period 2001-2011, there was an investment of 230.023 
million pesos in projects and actions for the promotion of FGR. This 
investment  higher than in past decades, with federal and 
state governments being the provider of the major entities (Table 5.2). 

 on projects is included in Annex 11.

Most of the resources provided by CONAFOR and state govern-
ments have been earmarked for the infrastructure development of banks 
and germplasm storage centers, the establishment of  production units, 
and training for technicians and producers.
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Table 5.2. Conservation and promotion projects of FGR 2001-2011. 

In the case of resources belonging to INIFAP, CONABIO, 
CONAFOR-CONACYT, universities and others, investments have 
mainly been for research projects, establishment of orchards and tests.

 

In Mexico, there are 17 public education and research institutions that 
offer undergraduate and postgraduate courses that include courses or 
subjects related to forest genetic resources (Table 5.2).

A. Education. 

Colegio de Postgraduados
Comisión Forestal de Michoacán
CONABIO
CONAFOR
CONAFOR-CONACYT
Fundación Produce, A.C.
IFS (International Foundation for Science)
INIFAP
Secretaría de Desarrollo Agropecuario del Esta-
do de México
Secretaría de Desarrollo Rural del Estado de 
Jalisco
Secretaría de Medio Ambiente y Recursos Natu-
rales de Guerrero
Secretaría de Sustentabilidad Ambiental y Orde-
namiento Territorial de Puebla
Secretaría del Medio Ambiente e Historia Natural 
de Chiapas
Universidad Agraria Autónoma Antonio Narro
Universidad Autónoma de Nuevo León
TOTAL

3
5
47
10
31
1
1
33
6

4

2

6

6

7
6

168

839,500
8,791,610
18,275,370
114,310,210
12,209,700
1,477,700
106,676
30,232,791
2,092,250

217,500

12,000,000

6,054,240

15,822,370

243,630
7,350,000
230,023,547

Funding Body No. of
projects Total ($)46
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Table 5.3. Educational institutions providing professionals with knowledge of forest 
genetic resources.

Colegio de Postgraduados (Texcoco, 
Edo. de Méx.)
Colegio de la Frontera Sur (San Cris-
tóbal, Chis.)
Instituto Tecnológico de El Salto (Pue-
blo Nuevo, Dgo.)
Instituto Tecnológico de Perote (Pe-
rote, Ver.)
Instituto Tecnológico Valle de Morelia 
(Morelia, Mich.)
Instituto Tecnológico Superior de 
Irapuato (Irapuato, Gto.)
Universidad Autónoma Agraria Anto-
nio Narro (Saltillo, Coah.)

Universidad Autónoma Chapingo 
(Texcoco, Edo. de Méx.)

Universidad Autónoma de Chihuahua 
(Chihuahua, Chih.)

Universidad Autónoma de Nuevo 
León (Linares, N.L.)

Universidad Autónoma del Estado de 
Hidalgo (Tulancingo, Hgo.)

Universidad Autónoma Indígena de 
México (El Fuerte, Sin.)

Universidad de Guadalajara (Zapo-
pan, Jal.)

MA and Phd in Forest Sciences

MA in Connservation of Natural Re-
sources.
BA in Forest Engineering
MA in Sustainable Forest Development
BA in Forest Engineering

BA in forest Engineering

BA in Forest Engineering

BA and MA in Forest Engineering
BA in Forest Seed Technology 

BA in Forest Engineering
BA in Forest Restoration Engineering
MA in Forest Sciences

BA in Forest Engineering 
MA in Sustainable Forest Development 
Sciences

BA in Forest Engineering 
MA and PhD in Natural Resources

BA in Forest Engineering

BA in Biotechnologic Forest Engineering
BA in community Forest Engineering

BA in Natural and Agricultural Resources
BA in Biology
BA in Forest Engineering 
MA in Ecophisiology and Genetic Re-
sources

Institution Specialisation level
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While there are several institutions training professionals with 
knowledge of FGR, the courses are scarce or very general (Annex 12). 
In some institutions these courses are offered as optional and not yet 
considered a priority in the curriculum. Sometimes there are courses 
on the collection of germplasm, seedling production and reforestation 
or biotechnology or genetic markers, without giving the appropriate 
approach for the conservation and breeding of FGR.

Graduate level students have a moderate interest in issues related to 
FGR, particularly when it comes to linking them to production aspects, 
such as forest genetic improvement. There is an estimated average of  
only three graduates annually with a curriculum on FGR.

The subjects taught in graduate programmes are mainly orientated 
to biotechnology or conservation issues. For example, there is training 
offered for biotechnological aspects as cultivation of tissue. However, 
this is without the study of subjects related to breeding in order to 
understand the role of the  tool in the propagation of selected 
genotypes. Molecular markers are taught without linking their applica-
tion to productive use.

At a national policy level, a national strategy that meets the needs 
of education and training on FGR has not yet been established. To 
date, the strategy has been solely at the level of each institution or 
body, guided mainly by a few professionals and researchers who have 
knowledge in the subject.

Institution

Forest Science Engineering
Environment Management and Natural 
Resources Engineering
MA in Natural Sciences

BA, MA and Phd in Biology and Ecology

BA in Biology
Postgraduate degree in Natural Re-
sources

BA in Biology
MA in Forest ecology sciences.

Specialisation level

Universidad Juárez del Estado de 
Durango (Durango, Dgo.)

Universidad Nacional Autónoma de 
México (México, D.F.)

Universidad Michoacana de San 
Nicolás de Hidalgo (Morelia, Mich.)

Universidad Veracruzana (Xalapa, 
Ver.)

Table 5.3. Educational institutions providing professionals with knowledge of forest 
genetic resources.
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The demand for trained professionals in FGR is moderate, and can 
be extended if plantation companies and federal and state governments 
establish advanced breeding programmes, considering the recruitment 
of specialists  to help conserve and improve the genetic 
composition of FGR.

 
From the above institutions, the following are highlighted for their 
participation in applied research projects: the Graduate College (Co-
legio de Postgraduados), Universidad Autonoma Agraria Antonio Narro, 
Universidad Michoacana de San Nicolas de Hidalgo, the National 
Autonomous University of Mexico (UNAM) and Universidad Vera-
cruzana (Table 3.3).

INIFAP has the largest nationwide participation in the research 
and breeding of FGR. Meanwhile, CONABIO, CONAFOR and 
CONACYT  and research 
projects (Table 5.1).

Apart from the researchers who work in government bodies and uni-
versities, there are some researchers who work in companies, producer 
organisations and NGOs, as well as service providers or professionals 
who perform research projects related to conservation and genetic 
improvement. There is a directory of these researchers that might be 
considered in the National Forest Genetic Resources that CONAFOR 
has scheduled to promote in 2012 (Annex 13).

The state of  FGR training is incipient. Technical personnel respon-
sible for conducting management programmes and projects of plant 
production and reforestation, do not have appropriate training to per-
form advanced breeding projects, and conservation of FGR.

Regulatory requirements for management programmes for forest 
resources have not been established to identify and conserve superior 
individuals, nor to establish production units with genetic selection or 
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breeding to regenerate harvested areas, and use the germplasm for the 
establishment of ex situ production units and commercial plantations.

During the last 10 years, CONAFOR has provided or funded 
training courses for technicians and producers on activities such as: 

 seed analysis; management centres and 
forest germplasm banks. Few courses in genetic improvement of forest 
trees have been taught. Like CONAFOR, some state governments have 
also participated in the training of technicians and producers, among 
which are the states of Durango, Chiapas, Guerrero, Jalisco, Mexico, 
Michoacan, Puebla, Oaxaca and Veracruz.

In order to contribute to the training of technicians responsible 
for the management of forest resources and reforestation projects, it 
is necessary to include complementary subjects in the training work-
shops, such as: Basic knowledge of tree improvement, Conservation of 
genetic resources, Genetic diversity, Establishment of  production units, 
Germplasm management, Storage management and banking centrrs, 

and selection of superior trees and Asexual propagation 
techniques of superior individuals.

Finally, to contribute to the sustainable use, conservation and en-
hancement of FGR in Mexico, the following education and training 
are necessary inter alia:

Srengthen teacher training to a higher education level and update 
knowledge in aspects of FGR continuously.

Generate new curricula and strengthen existing ones, incorporating 
basic issues such as: Basic knowledge of  genetics, Genetics in Con-
servation, Conservation of Forest Genetic Resources, Population and 
Quantitative Genetics, Production and Management of Germplasm 
Units, Asexual Propagation Techniques, Forest Breeding, Biotechnol-
ogy, Studies on Molecular Markers and their relation to Population 
Genetics and Genecology.

In parallel, the number of  FGR specialist teaching staff should be 
increased, as well as the infrastructure of laboratories, greenhouses and 
equipment for research and the training of students.
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Promote the exchange of experience and use of facilities, including 
educational institutions, to streamline available resources.

5.6 Opportunities for education and training in 
other countries.

There are no legal restrictions in Mexico for students or profession-
als to be trained, or undertake postgraduate studies in FGR in other 
countries.

The Mexican government offers scholarships for postgraduate stud-
ies at prestigious institutions, and short stays (3 to 6 months) abroad, for 
students and professionals, mainly in developed countries. To comple-
ment this, the NAFC has supported Mexican students with courses 
and stays in Canada and the United States through research projects.

Although there are  
abroad, the main constraints in increasing the number of specialists in 
FGR remain; low level in the language of the country, and an inadequate 
academic foundation in forest resources. 

5.7 Legislation pertinent to forest genetic resources.

During the last decade there have been no special circumstances 
which hinder the issuing of laws and regulations relevant to FGR in 
Mexico. 

While there are no  for FGR, laws and 
regulations applicable to forest and environment, in relation to the 
conservation and promotion of these resources are:

-
tion (1988). Establishes the requirements and measures that should be 
observed in order to prevent and mitigate the negative environmental 
impacts that may result from the use of forest resources.

General Wildlife Act (2000). Establishes the requirements for the 
protection, restoration and sustainable use of species considered to 
be in the at risk category, according to NOM-059-SEMARNAT-2010.
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 Estab-
lishes requirements for access, use, and germplasm collection in natural 
forests and plantations for commercial and restoration means.

NOM-007-SEMARNAT-1997 (Revised 2003). Establishes proce-
dures  sustainable harvesting, transportation and 
storage of fruits, seeds and vegetative parts.

NOM-059-SEMARNAT (2010).   and fauna listed 
in four risk categories: “endangered”, “threatened”, “subject to special 
protection” and “probably extinct in the wild”.

which Mexico participates.

To contribute to the conservation and promotion of natural re-
sources, including forest genetics, our country has signed the following 
agreements and international conventions:

1993). The CBD has three main objectives: 1) the conservation of 
biological diversity, 2) the use of its components, and 3) the fair and 

 arising from the use of genetic resources;

Cartagena Protocol on Biosafety to the Convention for Biological 
Diversity (adopted in Montreal on 29th

th  
This protocol is one of the CBD supplementary agreements aimed 
to ensure an adequate level of protection in the , 
handling and use of  resulting from modern 
biotechnology, that may have adverse effects on the conservation and 
sustainable use of biological diversity. It also takes into account risks 
to human health,  on transboundary movements; 

Convention on International Trade in Endangered Species of  
Fauna and Flora (CITES). CITES is an international agreement be-

to establish regulations governing international trade in threatened and 
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to make various amendments to the Appendices in order to ensure bet-
ter protection of  FGR affected by international trade;

 Promotes the conservation of  wet-
lands and waterfowl by establishing natural reserves on them, taking 
appropriate measures for safekeeping based on its international terms 
of  ecology, botany, zoology, limnology or hydrology;

 Its purpose is the protection 
of  endangered species and wild species of  America, while preserving 
spectacular geological formations and places of  extraordinary or aes-

International Convention for the Protection of  New Varieties of  
Plants - UPOV - Minutes 78 and 91. Requires parties to recognize 
and guarantee a right to the breeder of  a new plant variety,or assignee, 
under the conditions laid down in the agreement; 

Convention on the Protection of  World Cultural and Natural 
Heritage. Establishes an effective system of  protection to all that have 

beauty standpoint;

International Plant Protection Convention. Sets the sanitary and 
phytosanitary measures that govern all the parties;

Kyoto Protocol (in force since 2005). Derived from the United Na-
tions Framework Convention on Climate Change (UNFCCC). It includes 
among other commitments, actions of  afforestation and reforestation, 
to reverse deforestation and disturbance of  FGR;

The Nagoya Protocol. Derived from the Convention on Biological 
Diversity and adopted in 2010. It ensures the fair and equitable sharing of  

indigenous and local communities by using their own knowledge (Art . 7).



88 Forest Genetic Resources Situation in Mexico

and laws for genetic forest resources.

In the last decade there have been no special circumstances that 
hinder the development of laws or regulations relevant to FGR.

Based on responses collected from the researchers and bodies con-
vened to prepare this report, the following needs are considered in the 
short-term, according to Table 5.2.

Table 5.4. Needs for normative instruments in forest genetic resources in Mexico.

-
tion of forest genetic resources.

Federal and state agencies in Mexico that are involved in the con-
servation and promotion of FGR projects have  or databases on 
projects that they perform or support. A system to integrate information 
at national level that is available to the general population is still missing.

Improve the current FGR legislation 

Improve the report presentation 
requirements

Consider the possibility of penalties 
due to breaches

Improve the effectiveness of regula-
tions for FGR

Increase cooperation among na-
tional authorities in respect of FGR

Create a National FGR System

Necessities Priority Level

Not Applicable

X

X

X

X

X

X

X

Low Moderate High
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Of the federal agencies that have more information about FGR, 
we can highlight the following: CONAFOR, which has information 
on most of the in situ production units, storage centres and germplasm 
banks; CONANP that has information on handling programmes, and 
protection and promotion activities carried out in the federal protected 
areas; and CONABIO, that has the most comprehensive databases 
on biogeographic species  and fauna at a national level, and 
paricularily about strategic forest species for our country, that are 
integrated into the National Information System on Biodiversity in 
Mexico (CONABIO, 2102nd). These include information on products 
obtained from them for industrial purposes, food, medicine, fodder, 
honey, craft, home construction, tool handles and wood for fuel. Re-
search and educational instances, INIFAP,  the Graduate College, the 
University of  San Nicolas de Hidalgo, the Universidad Veracruzana 
and the Autonomous University Antonio Narro are more instances 
that have  that perform research on FGR.

Promotion carried out by CONAFOR to form the basis of the sys-
tem of National Forest Genetic Resources, will contribute 
to the national integration of databases and archives of the species, 
studies, and projects related to FGR, to promote sustainable use, con-
servation and development.

-
netic resources.

There are no  awareness programmes in Mexico for the 
conservation and promotion of FGR. The federal and state govern-
ments include some dissemination activities to improve awareness of 
the importance of forest resources amongst the population of forests 
in their protection and development programmes.

Dissemination activities are primarily focused on informing people 
about the multiple , as well as damage 

, illegal logging, pests and changes in land use. 

To contribute to the environmental awareness of the Mexican popu-
lation Tree Day (third Thursday in July) and the World Environment 
Day (5th June) are annually celebrated. During these events reforestation 
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and dissemination are undertaken in all states, with federal, state and 
municipal participation. 

CONAFOR organises a relevant event called Expo-Forest, which 
is a national event that involves producers, processors, input suppliers, 
service providers, research and educational institutions, federal and state 
agencies, and other special guest countries. These events are widely 
promoted in host cities, obtaining the meaningful assistance of local 
people, and also from the rest of the states.

 for training and sensitisation of farmers and technicians 
during the period 2007 – 2011, CONAFOR has taught various training 
courses and distributed basic technical FGR manuals (Table 5.3).

Table 5.5. Printed material and courses given in all entities.

Based on the responses from the researchers and bodies con-
sulted for this report,  short-term 
awareness needs (Table 5.4).

Title Presentation

Handbook of Ecological Zoning of Forest Species 
and Application of Simulation Models of the Effect 
of Climate Change. 

Forest Seed Production Units. ‘
Use and Conservation of Forest Genetic Re-
sources.
Management of Forest Genetic Resources. 
Forest Germplasm Video
Forest Genetic Resources Management. ’ 
Forest Germplasm Banks Management. 
Forest Genetic Improvement
Seed Quality Analysis
Seed Collection‘Recolección de Germoplasma’.
Ecological Zoning of Forest Species and Priority 
Forest Seed Production Units (UPGF)
Forest Germplasm Management (Climate Semi-
arid, temperate and tropical
National Meeting of Experts on the Management 
and Conservation of Forest Genetic Resources 

Technical manual

Technical manual

book
book
1 CD 
1 Course 
1 Course 
1 Course 
4 Courses 
4 Courses 
6 Courses-Workshop 

3 Courses 

1 Meeting 
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* Ensuring a strategy for comprehension and acceptance of  the im-

bring to the population.

a) Promote and operate National Forest Genetic Resources, 
with subsystems or operational networks for education 
and training, research, production units, storage centers 
and gene banks.

b) The promotion and signing of agreements for state pro-
motion and development of FGR.

c) Promote the issuance of regulatory guidelines and policies 
to identify and conserve superior forest individuals with 
forest management programmes to improve the quality 

Necessities Priority Level

Prepare the information directed to 
forest genetic resources
Prepare communication strategies 
focused on forest genetic resources
Improve the Access to information on 
forest genetic resources
Improve the training and education 
on forest genetic resources

and values of FGR
Others: Establish strategies that 
ensure or increase the awareness 
of the importance of forest genetic 
resources*
Others: Involve more administrative 
units in the development of activities 
for forest culture
Others: Develop and implement a 
system to monitor and evaluate social 
impact

Not
applicable

X

Low Moderate High

X

X

X

X

X

X

X

 

within the next 10 years.
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of new natural populations and to exploit the germplasm 
of these individuals for the establishment of ex situ testing 
and orchards.

d) Establish policies to support conservation projects, and 
research to consider the following priorities:

1. Assessment of genetic structure and diversity in prior-
ity forest species.

2. Genetic improvement of forest species: genotype tests, 
selection and management of outstanding genotypes. 
Genetic engineering to incorporate desirable features.

3. Genecological zoning approach to Germplasm Pro-
duction Units (UPG), considering climate change.

4. Vulnerability and adaptation to environmental change.

5. Basic issues such as reproductive biology, phenology, 
asexual propagation methods, including protocols 
considering tissue culture for mass propagation and 
conservation of endangered species, or those with 
problems in seed production.

6. Expand the research agenda for the species in which 
their value lies in obtaining non-timber products 
such as resins fruits, food, medicine and 

 of the species for restoration of disturbed land, 
 and deposits mine waste.

7. Sensitivity and adaptation of forest species to attack 
by exotic pests.
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6 

During the last 10 years, Mexico has participated in thematic networks 
on FGR. The most common examples are the following networks: 
North American Commission (NAFC FAO), Forest Genetic Resources 
Network for Latin America (LAFORGEN), Forest Genetic Resources 
Network-FAO (REGENFOR) and BIOVERSITY. The benefits 
obtained from these networks have essentially been related to technical 
training at a higher level, although in some cases there are research 
collaborations on peripheral or research projects. To mention one 
example, the Work Group of the North American Commission (NAFC) 
on Forest Genetic Resources has developed technical manuals. These 
manuals include: the use and conservation of forest genetic resources 
and the management of forest genetic resources, which describes basic 
aspects of genetic resource conservation, management, evaluation and 
use of germplasm. It also includes the analysis of genetic structure 
in populations of forest trees, the zoning and transfer of germplasm, 
genetic designs and statistical methods for evaluation of tests, and the 
application of in vitro reproduction.

On behalf of the government, the Mexican Network of Forest 
Germplasm (REMGEFOR) was founded in 1997. It aimed to encour-
age the improvement of the genetic quality of germplasm to be used 
in plant propagation for reforestation, and assist in the conservation 
of the country’s forest resources. The main function of this network 
was the coordination of activities with public, private and social bodies 
who collected, produced, stored, used and traded forest germplasm for 
propagation purposes. It also served as a link to information for all 
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members  REMGEFOR. Subsequently, the network stopped 
operating as it was. Currently CONAFOR, has a Forest Germplasm 
Bank Network (SINBAG) which includes 18 banks and a Network of 
Forest Seed Production Units evaluated and found by CONAFOR (210).

 
Know and systematise the joint effort of research groups and 

 of action.

Create and strengthen national networks in the regions of North 
and Central America, and at other international levels.

Find funding for the operation of FGR networks.

Strengthen involvement with NAFC, LAFORGEN, IU-
FRO (Latin American section) and universities in the south-
ern United States and Canada, but especially with Latin 
America to promote the conservation of priority tropical 
species. In particular it is recommended for the Mexican 
delegation, which is comprised of three researchers, to par-
ticipate in all meetings, both nationally and internationally.
Strengthen the relationship with CAMCORE in order to obtain 
improved germplasm from Mexican species for the purpose of 
establishing progeny trials and seed orchards.

The Work Group on Forest Genetic Resources of the North 
American Commission (NAFC) has been the most successful in the 
conservation of FGR throughout the region. It collaborates with the 
U.S., Mexico and Canada, and has established training in both human 
resources and consulting for generated research projects and publica-
tions (Annex 14). It also collaborates in the exchange of experience 
between the three countries. The CAMCORE cooperative has sup-
ported some research projects, primarily on Mexican pines (Table 6.1) 
and human resource training, 
for this cooperative. Currently INIFAP is a member of CAMCORE. 

 there have been collaborations with the Tropical Agriculture 
(CATIE) in exchange of seeds of tropical species, especially in Cedrela 
odorata, Swietenia macrophylla, Tectona grandis and Gmelina arborea. 

6.2 Needs and priorities for creating or fortifying 
national and international networks for forest  
genetic resources.
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Table 6.1. Summary of the main activities carried out through diverse species and 
their products.

* Examples of activities: 1 Information exchange | 2 Development of technical guidelines | 3 Develo-
pment of shared databases  | 4 Establishment of strategies for genetic conservation | 5 Germplasm 
exchange | 6 Creation, presentation and execution of joint research projects | 7 Formation of human 
resources. 

LAFORGEN was created as part of the collaboration between “In-
ternational Bioversity” and the Forest Research Centre in the National 
Institute of  Spain for Agriculture and Food Technology (CIFOR-INIA). 

Name of the Network Activities Species
involved

COFAN
COFAN
COFAN
COFAN
COFAN
COFAN
COFAN
COFAN-U de California
LAFORGEN
USDA Forest Service
UC MEXUS
UC MEXUS
UC MEXUS
CAMCORE
CAMCORE
CAMCORE
CAMCORE
CAMCORE
CAMCORE
CAMCORE
CAMCORE
CAMCORE
DANIDA
DANIDA
Instituto Forestal de Oxford

CAMCORE
CAMCORE
CATIE
CATIE
CATIE
CATIE
CSIRO-Australia
Red Alfa (Europa-México)

1, 2, 3, 4, 7
1, 2, 3, 4, 7 
1, 2, 3, 4, 7
1, 2, 3, 4, 7
1, 2, 3, 4, 7
1, 2, 3, 4, 7
1, 2, 3, 4, 7
1, 2, 3, 4, 7
1,2 , 3, 4, MAPFORGEN
1,2,3,6
1, 2, 3, 4
1, 2, 3, 4
1, 2, 3, 4
1, 5
1, 5
1, 5
1, 5
1, 5
1, 5
1, 5
1, 5
1, 5
2, 5
2, 5
5

1, 5
1, 2, 5, 7
1, 5
5
5
5
1, 5, 4, 6
1, 2,6,7

Picea chihuahuana
Picea engelmanii
Picea martinezii
Pinus pseudostrobus
Pseudotsuga menziesii
Pinus patula
Pinus oocarpa
Pinus coulteri

Pinus pseudostrobus
Pinus radiata var. binata
Cupressus guadalupensis
Quercus tomentella
Pinus patula
Pinus greggii var. australis 
y greggii
Pinus herrerae
Pinus pringlei
Pinus tecunumanii
Pinus jaliscana
Pinus maximartinezii
Pinus caribaea
Pinus chiapensis
Tectona grandis
Gmelina arborea
Gliricidia sepium
Pinus maximinoi
Eucalyptus urophylla
Cedrela odorata
Swietenia macrophylla
Gmelina arborea
Tectona grandis
Pinus radiata
Pinus patula
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It was also supported by funds from INIA. The purpose of LAFOR-
GEN is to link experts from different research institutes in Latin 
America working  of genetic resources, including forests. 
Mexico has participated as a member of the Coordinating Committee. 
MAPFORGEN was established as a project of the Network and MAP-
FORGEN is a database which can be accessed from “Google Earth” 
to locate 100 of the main tree species used in Latin America (for now), 
anyone can join network, providing information and obtaining location 
data and genetic information. 

Funds to support short-term projects that enable collaboration 
between members of the Network have been obtained through 
LAFROGEN. This network has been active in developing guidelines 
for the Global Report on Forest Genetic Resources prepared by FAO. 
Mexico was present in at least three meetings (Costa Rica, Ecuador and 
Colombia),  meetings were for the Network and the third 
was a course on Focal Points in different countries.

The «Mesoamerican Biological Corridor-Mexico,” runs through the 
south of  the country. It began in 2002 as a project with international 
funding (GEF-WB). It is linked to an effort to unite natural ecosystems 
through a “Mesoamerican Biological Corridor”, while preserving be-
tween 10% and 15% of  known plant and animal species, and leading 
to better opportunities and quality of life for the residents in 7 Central 
American countries.

Financing was completed in 2009 but the decision was made to 
keep it in CONABIO within the federal budget. This was considered 
to be a useful public policy to encourage the alignment of invest-
ments in various sectors in the territory, for the maintenance of 
biodiversity, promotion of best resource management practices and 
local communities, in order to adapt to the negative impacts of cli-
mate change. This project is developed through four strategic areas:
 

6.3 Needs and priorities for creating or fortifying  
national and international networks for forest  
genetic resources.
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Biological corridors are in the states of Campeche, Chiapas, Yucatan, 
Quintana Roo, Tabasco, and connect a total of 26 federal, state and 
private PNA.

Through a cooperative programme between Canada and Mexico 
to implement and disseminate practices for sustainable forest man-
agement, two “Model Forests” have been established in Mexico. 
The selected study area belongs to one of the two sites, which 
consitute the “Model Forest Network”. These sites are located in 
the states of Chihuahua (Chihuahua Model Forest), and Campeche 
(Campeche Model Forest). There is also a similar bilateral coopera-
tion programme between the US and Mexico, where a selection of 
Forest Service specialists from both countries have set goals for 
maintaining genetic diversity in sustainable forest management.  
However, there has been no appropriate genetic analysis to dem-
onstrate the sustainability of such management.

CAMCORE has partially collaborated on research with partners 
INIFAP, the Government of  Veracruz, and two private compa-
nies (FOMEX and Sta. Genoveva). The latter organization in 
particular has carried out extensive collections of germplasm of 
various tree species, mostly Pinus. CAMCORE has been involved 
by advising on the establishment of test species, provenance and 
progeny, particularly with the Universidad Veracruzana, and 
improved testing material of Pinus patula and Pinus maximinoi with 
the Graduate College.

CP-European Union Collaboration. Alfa Red performed a teacher 
training on wood characteristics of selected Pinus patula trees.

between institutions with projects in Cali-
fornia, USA, such as the University of California (UC MEXUS), 

Land management policies;
Use, management and restoration of biodiversity;
Monitoring and evaluation;
Institutional strengthening.
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and various research insitutions in Mexico,  worked on conserva-
tion aspects of Pinus radiata var. binata, Cupressus guadalupensis and 
Quercus tomentella, endemic taxa from Guadalupe Island, and studies 
on genetic variation in pine from Baja California.

There is the Placerville agreement (Dr. Thomas Ledig), with 
UAAAN and COLPOS, on projects for collections and studies of 
genetic variability in three Mexican species of Picea, all of  which are 
in danger of extinction, and currently in Pinus coulteri. Also several 
Mexican researchers have been trained under this relationship, 
particularly in genetic diversity studies.

Through NAFC there have been several instances of  training at 
a technical and higher education level. Professors and researchers 
have come from the United States on several occasions to give 

ideas on FGR conservation. When the meetings of  the genetic 
resource workgroup have happened in Mexico, CONAFOR tech-
nicians have participated, incentivising work on FGR in Mexico, 
with the particular participation of  Dr. Judy Loo and Dr. Tannis 
Beardmore in refresher courses, postgraduate and training, and 
human resources training. 

Because of these meetings, there are manuals or memories of the 
events that have been held (listed above), with chapters that range 
from germplasm collection, to conservation strategies of genetic 
resources. This work group has jointly conducted research on as-
pects of species conservation in species such as: Picea chihuahuana, 
Picea engelmannii var. Mexican martinezii Picea, Pinus pinceana, Pinus 
coulteri, Pinus pseudostrobus, Pinus oocarpa and Pseudotsuga menziesii, 
and made proposals on assisted migration of tree species due to 
climate change.  In particular, these have been made with Jerry 
Rehfeldt from the USDA Forest Service.

Thanks to the Seed Physiology and Technology section of IUFRO, 
support was obtained for participation at an international gathering 
of seeds held in Taiwan in 2010. At this gathering, the presentation 
of a report on biodiversity and advances in the conservation of 
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genetic resources and characteristics of certain Mexican species, 
germination and storage problems, took place.

In the context of  the forest genetic resources programme of 
FAO, there are some activities that include our country, such as the 
evaluation of  in arid and semi-arid on species of  the genera 
Acacia and Prosopis, and the proposal for creating a network of mahog-
any genetic resources in the Neotropics, which is based on a report 
by F. Patiño in 1997. However, neither of these activities is recent.
 
 
 
 
 
Establ ish a nat ional system that is funct ional for FGR.
 
Establish and/or strengthen links with international networks.
 
Obtain funding from international sources to strengthen and 
promote conservation activities and forest genetic improvement.
 
Training at all levels (specifying topics and areas) indicating the 
basic required aspects, such as molecular markers, barcode for 

cited in other RG). The purposes of  which 
are standardization  species, which is important 
for the work of collection and storage of accessions to the Forest 
Subsystem at the National Germplasm Centre.

Priorities

Develop databases on FGR.

Develop human resources (training and development in the 
subject).

Establish a work group  for short, medium 
and long term  that meet 

Needs

6.4 Mexican needs and priorities with regard to 
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the points mentioned above. It is recommended that this work 
group should settle on the basis of meeting attendees for the 
FAO report and a group of researchers willing to collaborate.
(Annex 10).

Review, update and implement the Forest Genetic Resources 
Programme (CONAFOR, 2004) by all parties involved in the 
management and conservation of FGR.

Table 6.2. Needs for international collaboration on forest genetic resources.

Necessities Priority Level

Not Low Moderate High

Understand the state of genetic 
diversity
Strengthen in-situ conservation 
projects
Strengthen ex-situ conservation 
projects
Strengthen the use of forest ge-
netic resources
Strengthen research
Strengthen education and training
Strengthen legislation
Strengthen the management of 
information and early alert systems 
for forest genetic resources.
Strengthen public awareness
Strengthen research on the impact 
of climate change in FGR

X

X

X

X

X

X

X

X

X
X
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7 

7.1 Access to forest genetic resources in Mexico.

FGR have great potential to generate economic, environmental and 
social through their sustainable use and conservation. These 

 as strongly recognised as those obtained from 
other forest products. However, they have helped to motivate the au-
thorities of our country to promote the broadcast of legal and policy 
instruments, and to sign international agreements for the regulatation 
of access and the promotion of forest genetic resources. These regula-
tions recognise the property of FGR owners at all times and in doing 
so prevent biopiracy of FGR.

As a result of the above, 10 international agreements have been 
signed. These agreements are described in paragraph 5.9 of this report, 
while nationally, 3 laws and 2 -
sued to regulate the access and the  FGR, as described 
in subsection 5.8 of this Report.

 the General Law of Sustainable Forest Development 
promotes the sustainable use of forest resources, so that the economic 

 derived from their use and development are framed 
in the long-term and guaranteed for future generations.

The law also provides for the issuance of , 
which set out  for the use of forest 
resources, considering the welfare of the population, conservation, 
protection, production, and development or restoration of these and 
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their ecosystems. It also considers the issue of distribution of  
the sections of the standard that involve aspects of community forestry.

Under this regulatory framework, collection and storage of forest 
reproductive material must be undertaken in accordance with authorisa-
tions issued by SEMARNAT. Forest reproductive material is transported 
through forest documentation issued by SEMARNAT, and/or invoices 
and referrals issued by the harvester.

Authorisations for the use of forest reproductive material are granted 
to holders of the premises, or to third parties, with a prior consent 
written by the owners or possessors, which includes; the purpose of  
collection, and recognition (where appropriate) of  the rights of indig-
enous communities, their property, knowledge and use of local varieties.

As a complement to the aforementioned legal instruments, in 2005 
the Senate passed an Initiative of Access and Use of Genetic Resources, 
which was subsequently sent to the House of Representatives for discus-
sion and approval (if  applicable). It was turned over to the Commit-
tees on Health and Environment, and is still pending. This law aims 
to improve access, use, development, conservation and protection of 
genetic resources, and  arising from 
commercialisation. It also sets out the terms to provide the minimum 

 that these activities must contribute to the nation, and indig-
enous and local communities.

It is also worth mentioning that SEMARNAT has been working on 
, analysis and development of legislation to implement 

and fully exploit the provisions of the Nagoya and other international 
agreements.

Thus, and arising from this report, it is suggested  
regulations for access to genetic resources  
arises from their use should be contemplated. Fundamental aspects such 
as the safeguarding of genetic resources per se, and genetic resources 
related to traditional knowledge should also be considered.
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7.2 Access to forest genetic resources situated  
outside the country.

The exchange or acquisition of forest germplasm with other 
countries is not restricted in our country, provided the provisions of 
forest laws, environmental and health regulations are followed. The 
exchanges recorded to date have been conducted primarily by training 
and research institutions and private companies in order to establish 
trials and commercial plantations with genetically superior quality 
germplasm (Table 7.1).
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Table 7.1. Exchange of germplasm carried out with other countries in the last ten years.

International Bodies                                       Local bodies

Central American and Mexico Co-
niferous Resources Cooperative 
(CAMCORE)

Tropical Agronomic Centre for 
Research and Education. ‘Centro 
Agronómico Tropical de Investiga-
ción y Enseñanza’ (CATIE)

Private Businesses

University of California (UC 
MEXUS) Departament of Scien-
ce Industry and Resources in 
Australia. University of Califor-
nia Programme for the Conser-
vation of Genetic Resources. 
Commomwealth Scientific and 
Industrial Organisation (CSIRO)

Universidad Veracruzana; State of Veracruz 
Government; Forest Programme in the Gradua-
te College (CP); National Institute for Forest, 
Agriculture and Livestock Research, ‘Instituto 
Nacional de Investigaciones Forestales, Agrí-
colas y Pecuarias’ (INIFAP)
Main exchanged species: Pinus chiapensis, 
Pinus oocarpa, Pinus maximinoii, Pinus tecu-
numanii, Pinus patula, Pinus greggii, Pinus 
caribaea y Pinus oocarpa.

National Forest Comission ‘Comisión Nacional 
Forestal’ (CONAFOR)
National Institute for Forest, Agriculture and 
Livestock Research. Instituto Nacional de In-
vestigaciones Forestales, Agrícolas y Pecuarias 
(INIFAP)

-
ries of projects of comercial forest plantations: 
Cedrela odorata, Swietenia macrophylla, Tecto-
na grandis y Gmelina arborea.

Businesses that carry out commercial tropical 
plantations:
Acquired species: Swietenia macrophylla, 
Tectona grandis, Gmelina arborea, Eucalyptus 
urophylla, Eucalyptus grandis, Eucalyptus glo-
bulus, Toona ciliata, Khaya senegalensis, Acacia 
mangium, Azadirachta indica.

Secretaría de Medio Ambiente y Recursos Na-
turales (SEMARNAT), 
Comisión Nacional de Áreas Naturales Prote-
gidas (CONANP)
Instituto Nacional de Ecología (INE)
Colegio de Postgraduados (CP)
Exchang of seeds of Pinus radiata.
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Despite the mentioned exchange of germplasm, Mexico has not yet 
established a national policy or project that integrates and promotes the 
exchange of germplasm and experiences. Therefore, there is no national 
registry of the number of accessions that have been exchanged with 
other countries, and the only control is for the import authorisations, 
mainly from Argentina, Australia, Belize, Brazil, Colombia, Chile, Costa 
Rica, Haiti, Central African Republic and South Africa, according to 
the records of permits to import and export  germplasm available to 
the SEMARNAT.

It should be noted that another goal of the CNRG is the establish-
ment of treaties and agreements with other national and international 
centres, educational and research institutions who have similar objec-
tives for the exchange of genetic resources. This will improve control 
and access to the register of exchange of accessions in and out of the 
country. 

-
netic resources.

The current General law of  Sustainable Forest Development does 
not create any obstacles to achieving a fair distribution of  the use of  
forest germplasm in favour of  the owners of  forest land, and of  land 
with commercial or restoration plantations. This due to the fact that 
landowners are granted authorisations for collections of  germplasm 
by this law.

Additionally, the law foresees that the departments and public or-
ganisms who are in charge of  enforcing the law (SEMARNAT), and 
promoting forest activity (CONAFOR), support economic resources 
via subsidies and technical assistance to forest producers.  in coordina-
tion with local governments (state and municipality), and other federal 
departments related to the forest sector. This is for the establishment of  
production units and genetic improvement, among other activities, and 
alongside the installation and operation of  banks and forest germplasm 
storage centres. 

Mexico currently lacks statistical information about revenues gener-
ated from the use of  forest germplasm. The following example allows 
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us to estimate the annual income generated by germplasm collected 
through the federal government from plant production for conserva-
tion and restoration purposes: in 2011 there were 230 million plants 
that were used for an average of  23 tonnes of  seeds, considering an 
average cost of  $ 1,000 per kilogram of  seed, the result a spill economy 
of  $23 million, only in this example. It should be noted that a great part 
of  the cost of  seed is invested in the payment of  wages used in the 
collection and processing of  germplasm. Therefore, it also promotes 
an alternative source of  employment in addition to those generated by 
traditional forest use.

Finally, it should be noted that during the last 10 years the federal 
government, through CONAFOR and some state governments, has 

sector. They have particularly supported projects such as: the collection 
of  germplasm, FGPU establishment, installation and operation of  gene 
banks and collection centers. However, it is still necessary to work on 

use of  FGR whilst simultaneously encouraging conservation.

genetic resources.

Below is a list of priorities to improve access and increase the 
 obtained by the use of FGR:

Promote the creation of the National Forest Genetic Resources 
System, in order to integrate and promote breeding stock na-
tionally and provide a link to the exchange between domestic 
producers and networks in other countries.

Establish mechanisms to ensure that the facility that is contracted 
annually to supply government reforestation programmes, pro-
duces in accordance with the provisions on collection, transporta-
tion and storage of forest reproductive material under forest law, 
so as to ensure the accuracy of the source thereof.
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Manage the authorisation of the Standard for the establishment 
of production units and management of forest germplasm in 
order to improve quality and productivity of future plantations.

Establish differential pay for plants produced with  
germplasm, according to their level of selection and breeding.

Increase  to producers for the establishment, 
registration and management of forest germplasm production 
units.

 use and exploitation 
of forest reproductive material  among technical advisors and 
resource owners.

With respect to the purchase of  germplasm, give priority to forest 
producers who are governed by the existing legislation and have 
banks or storage centers, thus promoting the development of 
the forest germplasm market with genotypic and/or phenotypic 
selection.

Ratify the Nagoya protocol while generatating laws and regula-
tions under which which the protocol can be implemented.
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8 

-

-

Extreme poverty, environmental degradation and loss of natural resour-
ces are highlighted among priorities that require immediate attention 
in our country. To the extent that these priorities are addressed and 
resolved, the preservation and sustainable use of natural resources, 
based on forestry, favourable changes in equity issues, and insecurity 
will be promoted. 

According to the Forest Strategic Programme for Mexico 2025 (PEF 
2025), the management and sustainable use of forest resources plays 
an important role in reducing poverty and the degradation of natural 
resources. In the case of rural populations (the sector most affected 
by poverty), these resources have potential and growing development 
in activities other than agriculture, such as the collection and trade of 
germplasm, production and sale of handicrafts, and the extraction of 
materials of medicinal importance,  the owners 
of these resources with food and employment.

In a case study of rural populations in the Sierra Tarahumara 
(Azarcoya-Gonzalez, 2009), it was estimated that about 370,000 people 
depend on forest resources. They prefer to manage the forest for a range 
of  purposes in addition to and aside from timber, due to the degree of 
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degradation that this activity presents. Degraded areas should be re-
covered through the collection of germplasm in the region, to be used 
in conservation and reforestation efforts. Therefore, one can conclude 
that  obtained from FGR are part of the livelihood strategy 
in these communities.

Other studies (Bray et al., 2007) indicate that, when the forest did not 
show  levels of disturbance, indigenous people had no need 
to migrate to other regions due to the availability of trees alongside 
food security, activities such as hunting, , medicines, 
leaves, fruits, seeds, mushrooms, medicinal roots and food, and the 
use of materials for making handicrafts. Products that met their basic 
needs were obtained and were also consistent with their cultural needs. 

In the federal programme ProÁrbol, run by CONAFOR, the fol-
lowing activities are included among others: support to promote forest 
development, community forestry, community-based conservation of 
biodiversity, conservation and restoration of forest ecosystems, and 
commercial forest plantation development. The programme has an 
estimated budget of over 2,000 million pesos, allowing the genera-
tion of jobs (increasing the income of the population), conservation, 
restoration and utilisation of forest resources, thus providing a better 
organisational structure and consolidating more than 200 local, regional 
and national organizations.

The PEF 2025, includes the management of FGR to  support:

The preservation of genetic resources and biodiversity.

The provision of material with desired characteristics in the 
support of reforestation and commercial plantations.

The increase in revenues to domestic producers from the sale of 
germplasm with high genetic value.

The provision of genetic material for the development of invest-
ment in new medical and industrial products, which represent 
a potential for the development of industries with revenues of 
billions of dollars.
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The promotion, development and use of the most appropriate 
species and ecotypes for each forest region, and even by 
purpose, as it is a precondition for a successful reforestation 
programme.

Goals.

 offered by FGR products are important and have 
indirect implications on revenue and sources of employment, ranging 
from the generation of food, medicine, handicrafts, etc., to products for 
rural consumption in different regions (PEF 2025). However, knowl-
edge and potential use of  suburbs 
are more focused on the harvesting of timber, and most markets are 
not developed. In general, the use and development of FGR has not 
received the same attention as timber harvesting. Furthermore, the 
increase of research, training and  for the 
use and development of FGR should be emphasised in addition to the 
development and implementation of techniques for collecting, process-
ing, and market research to develop such products.

Although the precise value of  of FGR is unknown, its 
usable potential is known in jungles, forests, and arid zones (Toledo and 
Argueta, 1989). As it was considered that  obtained from 
the use of FGR could contribute some of the Millennium Development 
Goals (Table 8.1).
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Table 8.1. Potential contribution of forest genetic resources to the Millenium Develop-
ment Goals in Mexico.

Objectives Potential Contribution 
of FGR

1. Eradicate extreme poverty and 
hunger

2. Acheive universal primary  
training

3. Promote equality and autonomy 
of women

4: Reduce child mortality

5. Improve maternal health

6. Fight VIH/AIDS and other illness

7. Guarantee  sustainability of the 
environment

8. Promote a global association for 
development

Germplasm sell contributes to increase 
the earnings of owners and possesors of 
the forest resource.
There are no direct implications for the 
use and development of FGR 

There are no direct implications for the 
use and development of FGR

There are no direct implications for the 
use and development of FGR

There are no direct implications for the 
use and development of FGR

There are no direct implications for the 
use and development of FGR

-
lopment of FGR brings, communities are 
motivated and encouraged to conserve 
and use their resources sustainably. Si-
multaneously, they conserve forest areas 
and reduce deforestation rates.

There are no direct implications for the 
use and development of FGR
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and the reduction of poverty.

Mexico has a large number of arboreal species, scrubs and other 
plants (succulents, vines, etc.), Which are endemic in many cases. These 
species are considered important for food security or poverty reduction 
(Annex 15). Nevertheless, the importance of many other species remains 
unknown, so it is necessary to promote studies of their use and potential, 
taking into account indigenous knowledge.

There are more tree species that have medicinal, ornamental, and 
food potential to be studied in order to promote their use and marketing. 
As well as the development of markets, this could impact positively on 
reducing poverty and food security as well.
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Annex 1. Distribution of the variance in quantitative traits in several forest species in 
Mexico.

A
bi

es
1.

7†
39

.4
58

.1
-

-
N

av
a 

cr
uz

 e
t a

l.,
 2

00
6

C
ed

re
la

 o
do

ra
ta

-
42

.3
13

.4
-

0.
28

N
av

ar
ro

-P
er

ei
ra

et
 a

l.,
 2

00
5

-
57

.6
16

.6
-

0.
3

-
53

.3
13

.3
-

0.
32

-
63

.5
6.

8
-

0.
54

-
-

21
.5

-
-

S
án

ch
es

-M
on

sa
lv

o
et

 a
l.,

 2
00

3 

-
-

12
.6

-
-

Pi
nu

s 
oo

ca
rp

a
-

-
9

-
-

Vi
ve

ro
s-

Vi
ve

ro
s 

et
 a

l.,
 2

00
5

-
-

7
-

-
Pi

nu
s 

pa
tu

la
-

-
4.

3
-

-
S

áe
nz

-R
om

er
o

et
 a

l.,
 2

01
1a

-
-

5
-

5.
76

-
-

S
áe

nz
-R

om
er

o
et

 a
l.,

 2
01

1b
Pi

nu
s 

gr
eg

gi
i

-
35

.5
7.

7
-

-
Ló

pe
z-

U
pt

on
et

 a
l.,

 2
00

0

-
58

8
-

13
24

Ló
pe

z-
Lo

ci
a 

y 
Va

le
nc

ia
-M

an
zo

, 2
00

1

15
.2

0
2.

2
Ló

pe
z-

U
pt

on
et

 a
l.,

 2
00

4

87
.8

0.
7

0.
2

84
.1

0.
6

0.
2

76
0.

8
0.

4
81

.2
11

.2
-

H
er

ná
nd

ez
-P

ér
ez

et
 a

l.,
 2

00
1

72
.7

8.
3

-
37

.9
26

.2
-

75
.4

6.
5

-
Pi

nu
s 

le
io

ph
yl

la
-

-
41

.3
G

óm
ez

-J
im

én
ez

et
 a

l.,
 2

01
0

-
-

29
.3

-
-

36
.9

Pi
nu

s 
pi

nc
ea

na
38

.2
10

.5
3.

4
0.

57
0.

38
R

am
íre

z-
H

er
re

ra
et

 a
l.,

 2
01

1

G
en

er
a/

Sp
ec

ie
s

C
ha

ra
ct

er
ís

tic
s

2 R
2 P

2 W
P

Q
ST

R
Q

ST
R

ef
er

en
ce

C
he

m
ic

al
 c

om
po

si
tio

n 
of

 re
si

n 
in

 le
av

es
H

ei
gh

t (
62

 d
ay

s)
H

ei
gh

t (
25

2 
da

ys
)

B
as

e 
di

am
et

er
Le

ng
th

 b
et

w
ee

n 
kn

ot
s

H
ei

gh
t (

5 
ye

ar
s)

D
ia

m
et

er
 (5

 y
ea

rs
)

H
ei

gh
t (

18
0 

da
ys

)
D

ia
m

et
er

 (1
50

 d
ay

s)
H

ei
gh

t (
8 

m
on

th
s)

A
er

ia
l d

ry
 w

ei
gh

t (
8 

m
on

th
s)

H
ei

gh
t (

6 
m

on
th

s)
H

ei
gh

t (
8 

m
on

th
s)

H
ei

gh
t (

16
 m

on
th

s)
W

oo
d 

de
ns

ity
S

ur
vi

va
l

H
ei

gh
t

D
ia

m
et

er
V

ol
um

e
H

ei
gh

t
D

ry
 ro

ot
 w

ei
gh

t (
P

S
R

)
A

er
ia

l d
ry

 w
ei

gh
t (

P
S

A
)

P
S

R
/P

S
A

 ra
tio

G
er

m
in

at
io

n 
ca

pa
ci

ty
P

ea
k 

va
lu

e
G

er
m

in
at

io
n 

va
lu

e
W

ax
 c

on
te

nt



127Annexes

Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Acacia berlandieri O N

Acacia cornigera O N
Acacia dolichostachya O N
Acacia farnesiana O N
Acacia mangium O N
Acacia retinodes O N

Acer negundo A N
Acrocarpus fraxinifolius A N

Adelia barbinervis A N

Agave angustifolia AV N
Agave atrovirens AV N
Agave lechuguilla AV N
Albizia lebbeck A E
Alchornea latifolia A N
Alibertia edulis O N
Alnus acuminata A N
Alnus jorullensis A N
Alseis yucatanensis A N
Ampelocera hottlei A N
Amphipterygium adstringens A N
Anacardium occidentale A N
Andira galeottiana A N
Andira inermis A N
Annona cherimola A N
Annona muricata A N
Annona reticulata A N
Annona squamosa A N
Apeiba tibourbou A N
Arbutus glandulosa O N
Arbutus xalapensis O N
Astianthus viminalis A N
Astronium graveolens A N
Atriplex canescens O N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Economic
Ecological and social
Ecological and economic
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social

Ecological and Economic
Ecological and social

Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social

Abies religiosa O N

Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Economic and social
Ecological and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Bernoullia flammea A N

Bixa  orellana O N
Blepharidium mexicanum A N
Bocconia arborea A N
Brosimum alicastrum A N
Bucida buceras A N

Bucida macrostachya A N
Buddleia cordata O N

Bursera aloexylon A N

Bursera excelsa A N
Bursera simaruba A N
Byrsonima crassifolia O N
Caesalpinia coriaria A N
Caesalpinia gaumeri A N
Caesalpinea velutina A N
Calliandra calothyrsus A N
Calliandra eriophylla O N
Calliandra grandiflora O N
Calophyllum brasiliense A N
Calycophyllum candidissimum A N
Carica papaya A N
Carpinus tropicalis A N
Carya illinoensis A N
Casearia nitida A N
Casimiroa edulis A N
Castilla elastica A N
Casuarina equisetifolia A E
Cecropia obtusifolia A N
Cecropia peltata A N
Cedrela odorata A N
Ceiba acuminata A N

Avicennia germinans A E
Bauhinia divaricata O N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological, economic and social
Ecological and social
Economic and social
Ecological and social

Azadirachta indica A E Ecological and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Chrysophyllum mexicanum A N

Cnidoscolus multilobus O N
Coccoloba barbadensis A N
Coccoloba uvifera A N
Cochlospermum vitifolium A N
Cojoba arborea A N
Conocarpus erecta A N
Cordia alliodora A N
Cordia dodecandra A N
Cordia eleagnoides A N
Cornus disciflora A N
Crataegus mexicana A N
Crescentia alata A N
Croton niveus A N
Cupressus guadalupensis A N
Cupressus lusitanica A N
Dalbergia granadillo A N
Dendropanax arboreus A N
Dialium guianense A N
Diospyros digyna A N
Dioscorea composita O N
Engelhardtia mexicana A N
Enterolobium cyclocarpum A N
Eriogonum fasciculatum O N
Erythrina coralloides A N
Eucalyptus grandis A E
Eucalyptus urophylla A E

Ceiba parvifolia A N
Ceiba pentandra A N
Cercidium microphyllum A N
Cercidium praecox A N
Chamaedorea elegans A N

Chrysobalanus icaco O N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Ecological and economic
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social

Ecological and social
Ecological and social
Ecological, economic and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Economic
Economic

Ceiba aesculifolia A N Ecological and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Gliricidia sepium A N

Gmelina arborea A E
Guaiacum coulteri O N
Guatteria amplifolia A N
Guatteria anomala A N
Guazuma ulmifolia A N

Haematoxylum brasiletto A N
Haematoxylum campechianum A N

Heliocarpus donnell-smithii A N

Hevea brasiliensis A E
Hura polyandra A N
Hymenaea courbaril A N
Inga jinicuil A N
Inga paterno A N
Inga vera A N
Jacaratia mexicana A N
Juglans mollis A N
Juglans regia A E
Juniperus deppeana A N
Juniperus flaccida A N
Juniperus horizontalis A N
Juniperus monosperma A N
Laguncularia racemosa A N

Euphorbia antisyphilitica O N
Eysenhardtia polystachya O N
Fagus mexicana A N
Ficus carica A E
Ficus cotinifolia A N
Ficus tecolutensis A N
Flourensia cernua O N
Fraxinus uhdei A N
Gaultheria acuminata A N
Genipa americana A N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Ecological
Ecological and social
Social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological, economic and social
Ecological, economic and social
Economic
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Economic
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Economic
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social

Eugenia capuli A N Ecological and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Maclura tinctoria A N

Magnolia schiedeana A N
Malpighia glabra O N
Manilkara zapota A N
Metopium brownei A N
Mimosa tenuiflora A N

Morus celtidifolia A N
Muntingia calabura A N

Myroxylon balsamum A E

Nectandra ambigens A N
Ochroma pyramidale A N
Oecopetalum mexicanum A N
Oreopanax xalapensis A N
Pachira aquatica A N
Parthenium argentatum O N
Picea chihuahuana A N
Picea engelmannii A N
Picea martinezii A N
Pimenta dioica A N
Pinus arizonica A N

Leucaena esculenta A N
Leucaena leucocephala A N
Licania arborea A N
Licania platypus A N
Licaria capitata A N
Lippia graveolens O N
Liquidambar styraciflua A N
Lonchocarpus eriocarinalis A N
Lonchocarpus rugosus A N
Luehea speciosa A N
Lycium fremontii O N
Lysiloma acapulcensis A N
Lysiloma divaricata A N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological, economic and social
Economic
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and economic
Ecological
Ecological
Ecological
Ecological, economic and social
Ecological, economic and social

Larrea tridentata O N Ecological, economic and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Pinus maximinoi A N

Pinus montezumae A N
Pinus nelsoni A N
Pinus oaxacana A N
Pinus oocarpa A N
Pinus patula A N

Pinus pinceana A N
Pinus ponderosa A N

Pinus pringlei A N

Pinus pseudostrobus A N
Pinus teocote A N
Piscidia grandifolia A N
Piscidia piscipula A N
Pithecellobium dulce A N
Platanus mexicana A N
Platymiscium dimorphandrum A N
Platymiscium yucatanum A N

Pinus caribaea A E
Pinus cembroides A N
Pinus chiapensis A N
Pinus devoniana A N
Pinus douglasiana A N
Pinus durangensis A N
Pinus engelmannii A N
Pinus greggii A N
Pinus halepensis A E
Pinus herrerae A N
Pinus jeffreyi A N
Pinus lambertiana A N
Pinus lawsoni A N
Pinus leiophylla A N
Pinus lumholtzii A N
Pinus maximartinezii A N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and economic
Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social
Social
Ecological, Economic and Social
Ecological, Economic and Social
Ecological, Economic and Social
Ecological and social
Ecological and social
Ecological, Economic and Social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, Economic and Social
Ecological and social
Ecological, Economic and Social
Ecological and social
Ecological, Economic and Social
Ecological, Economic and Social

Ecological, Economic and Social
Ecological and social
Ecological and social
Ecological and social
Social
Ecological, Economic and Social
Ecological and social
Ecological and social

Pinus ayacahuite A N Ecological and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Podocarpus matudae A N
Podocarpus reichei A N
Poeppigia procera A N
Populus mexicana A N
Poulsenia armata A N
Pouteria campechiana A N
Pouteria sapota A N
Prosopis juliflora A N
Prosopis laevigata A N
Prosopis velutina A N
Protium copal A N
Prunus capuli A N
Prunus mexicana A N
Prunus serotina A N
Pseudobombax ellipticum A N
Pseudotsuga menziesii A N
Psidium guajava A N
Psidium sartorianum A N

Pterocarpus acapulcensis A N
Quararibea funebris A N
Quercus candicans A N
Quercus castanea A N
Quercus crassifolia A N
Quercus crassipes A N
Quercus gentryi A N

Quercus glaucescens A N
Quercus laeta A N

Quercus laurina A N

Quercus macrophylla A N
Quercus magnoliifolia A N
Quercus rugosa A N
Quercus virginiana A N
Rheedia edulis A N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological, economic and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological, economic and social
Ecological and social

Plumeria rubra A N Ecological and social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Robinsonella mirandae A N
Salix bonplandiana A N
Salix humboldtiana A N
Sambucus mexicana O N
Sapindus saponaria A N
Schinus molle A E
Schizolobium parahyba A N
Schizolobium parahybum A N
Sebastiana longicuspis A N
Senna spectabilis A N
Sideroxylon laetevirens A N
Sideroxylon persimile A N
Simarouba glauca A N
Simira salvadorensis A N
Simmondsia chinensis A N
Spondias mombin A N
Spondias purpurea A N
Sterculia apetala A N
Styrax ramirezii A N
Swartzia cubensis A N
Swartzia guatemalensis A N
Swietenia humilis A N
Swietenia macrophylla A N
Tabebuia chrysantha A N
Tabebuia donnell-smithii A N
Tabebuia guayacan A N
Tabebuia impetiginosa A N
Tabebuia rosea A N
Talauma mexicana A N
Tamarindus indica A E
Tamarix parviflora A E
Taxodium mucronatum A N
Tecoma stans A N

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological
Economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and economic
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and economic
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Social
Social
Ecological and social
Ecological and social

Rhizophora mangle A N Ecological, Economic and Social
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Annex 2 Priority species of trees, bushes and agaves for reforestation in Mexico 

Terminalia amazonia A N
Terminalia catappa A N
Theobroma cacao A N
Tilia americana A N
Trema micrantha A N
Trichospermum mexicanum A N
Trophis racemosa A N
Ulmus mexicana A N
Vatairea lundellii A N
Virola guatemalensis
Vitex mollis 
Vochysia hondurensis 
Xylosma flexuosum 
Yucca elephantipes 
Yucca filifera
Zanthoxylum kellermanii 
Zinowiewia concinna 
Ziziphus amole
Zuelania guidonia 

Priority Species  Reasons for Prioritisation
(Importance)

Tree (A),
other ligneous
(O) or Agave 

(AV)

Species:
native (N);
exotic (E)

Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological, economic and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social
Ecological and social

Tectona grandis A E Ecological and social

A
A
A
A
O
O
A
A
A
A

N
N
N
N
N
N
N
N
N
N
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Annex 3. Main forest species, scrubs and other plants that present forest environ-

Acacia farnesiana N 1; 2; 5; 7; 8; 
10; 11; 12

MX, SE, SC, SP, SSC, P

Albizia lebbeck E 1; 2; 7; 8 MX, SE, SC, SP, SSC, P

Alchornea latifolia N 8; 11 BC, BE, BMM, SC, SSC, SP

Alnus acuminata N 1; 2; 7; 8;  9 BC, BE, BMM, SC, SSP
Anacardium occidentale N 1; 2; 8 MX, SE, SC, SP, SSC
Annona muricata N 7; 8; 9 MX, SE, SC, SP, SSC

Bixa orellana N 5; 8; 11; 5 MX, SE, SC, SP, SSC

Brosimum alicastrum N 1; 3; 8; 10; 
11; 12

SC, SSC, SP, SSP, SE

Bursera simaruba N 1 SC, SSB, SP, MX, P

Byrsonima crassifolia N 5; 7; 10; 11 BC, BE, BMM, SC, SSC, SP, 
SSP, MX, P

Calliandra calothyrsus N 1; 2; 7; 8; 
11; 12

SC, BE, BC

Calophyllum brasiliense N 5; 8; 11; 12 BC, BE, SC, SSB, SP

Carica papaya N 5; 8 SC, SSC

Cecropia obtusifolia N 8; 11 SC, SSB, SP, SSP, MX, BC, 
BMM

Cedrela odorata N 1, SP, SC, SSC, SSP, BMM, BE, 
BC

Ceiba pentandra N 1; 2; 5; 7; 8; 
10; 11; 12

BC, BE, BMM, SC, SSP

Coccoloba uvifera N 2; 3; 5;10; 
11; 12

SC

Cochlospermum vitifolium N 5; 8; 10 SC, SSC, SSP

Cordia alliodora N 1; 2; 5; 7; 
10; 11; 12

SC, SSB, SSP

Crataegus pubescens N 1; 5; 11 BC, BE, BMM, SC

Crescentia alata N 5; 10; 11 BC, SC, SE, SSP, SSC, P 

Cupressus lusitanica N 1; 5; 11; 12 BC, BE, BMM, SC

Dendropanax arboreus N 8 SC, SSC, SSP, BE, BC, BMM

 Species Vegetation**
Environmental

services or 
social value (code)*

Native (N);
Exotic(E)

*1=Soil and water preservation including catchment areas; 2=Soil protection; 3=Biodiversity preser-
vation; 4=Cultural values; 5=Aesthetic values; 6=Religious values; 7=Fertility enhancement;  8=Soil 
recovery; 9=  Live barriers;  11 = Shadow; 12 = Wind barrier

Coniferous forest,  Oak forest,  Mountain mesophyll,  Deciduous jungle, 
Semi-deciduous jungle, SP= Evergreen jungle, SSP= Semi-evergreen jungle,  Thorny jungle, 
MX= Desert scrub, VH= Hydrophilic vegetation P= Grassland 
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Annex 3. Main forest species, scrubs and other plants that present forest environ-

Dialium guianense N 1; 2; 12 SP

Enterolobium cyclocarpum N 1; 2; 5; 7; 8; 
10; 12

SC, SP, SSC

Eysenhardtia polystachya N 8 BC, BE, BMM, SC, SSC, SP, 
MX

Ficus carica E 1; 2; 3; 5; 8; MX, BC
Fraxinus uhdei N 5; 8; 11 BC, BE, BMM, VH
Genipa americana N 1; 2; 5; 10; 

11
SC, SSC, SP, SSP, SE, BE 
BMM

Gliricidia sepium N 1; 2; 5; 7; 8; 
10; 11; 12

SC, SSC, SP

Guazuma ulmifolia N 1; 2; 3; 5; 7; 
10; 11; 12

SC, SSB, SP, SE, BMM, VH

Hymenaea courbaril N 1; 5; 11 SC, SSB, SP, BMM, BE, VH

Inga jinicuil N 1; 2; 5; 7; 
11; 12

SC, SP, BMM

Inga vera N 1; 5; 7; 10; 
11

SC, SP, SSC, BE, MX

Juniperus deppeana N 1; 5; 8; 10; 
11

BC, BE, P, SC

Larrea tridentata N 1; 10 MX, SC, SE

Leucaena leucocephala N 1; 2; 5; 7; 8; 
11; 12

SC, SP, SSC

Liquidambar styraciflua N 2; 5; 8; 11 BC, BE, BMM, SC

Manilkara zapota N 5; 8; 11 SC, SSC, SSP, SP, BC, BE

Metopium brownei N 8 SC, SP, SSC, SSP, VH

Muntingia calabura N 2; 5; 11 SE, SC, SP, SSP

Myroxylon balsamum E 7; 11 BE, SC, SSP, SP

Ochroma pyramidale N 1; 5; 8; 11; 
12

SP

Parthenium argentatum N 1; 7 MX,P

Pimenta dioica N 8; 10; 11; 12 SP, SSP, SSC

Pinus caribaea E 1; 2; 5; 8; 
10; 11

SP, SSP, SSC, SC

 Species Vegetation**
Environmental

services or 
social value (code)*

Native (N);
Exotic(E)

*1=Soil and water preservation including catchment areas; 2=Soil protection; 3=Biodiversity preser-
vation; 4=Cultural values; 5=Aesthetic values; 6=Religious values; 7=Fertility enhancement;  8=Soil 
recovery; 9=  Live barriers;  11 = Shadow; 12 = Wind barrier

Coniferous forest,  Oak forest,  Mountain mesophyll,  Deciduous jungle, 
Semi-deciduous jungle, SP= Evergreen jungle, SSP= Semi-evergreen jungle,  Thorny jungle, 
MX= Desert scrub, VH= Hydrophilic vegetation P= Grassland 



138 Forest Genetic Resources Situation in Mexico

Annex 3. Main forest species, scrubs and other plants that present forest environ-

Pinus cembroides N 1; 5; 12 BC, BE

Pithecellobium dulce N 1; 2; 5; 7; 8; 
10; 11

MX, BE, SC, SSC, SSP VH

Platanus mexicana N 5; 11 BMM, SC, SSC, SSP
Plumeria rubra N 5; 10 SC, SSC, SSP
Prosopis juliflora N 1; 2; 7; 8; 12 SE, SC, SP; MX

Prunus serotina N 1; 3; 5;  8; 
10; 11; 12

BC, BE, BMM

Psidium guajava N 1; 2; 5; 7; 8; 
11; 12

SC, SSP, BE, BMM

Quercus rugosa N 1; 2; 3; 5; 11 BE, BC, BMM, MX

Rhizophora mangle N 1; 2;  3; 5; 8; 
11; 12

VH

Salix bonplandiana N 1; 5; 10; 12 VH, SC, BE, BC

Salix humboldtiana N 1; 3; 5; 11 VH, SC, SSP, BE, BC, BMM

Schinus molle E 1; 7; 8 SC, MX, P, BE, BC, BMM

Schizolobium parahyba E 5 BC, SP, P

Simarouba glauca N 3; 5; 7; 10; 
11

SP, SBC, SC

Simmondsia chinensis N 1; 7; 8; 9 MX

Sterculia apetala N 1; 5; 10; 11; 
12

VH, SC, SSC, SP, SSP

Swietenia macrophylla N 1; 2; 5; 7; 8; 
10; 11; 12

SP, SSP, SC, SSC, BE

Tabebuia rosea N 1; 2; 5; 10; 
12

BE, BMM, SC, SSC, SSP, SP

Tamarindus indica E 2; 5; 11; 12 SC, SSC

Trema micrantha N 3; 11 SC, SSP, SP, SSP, BC, BE, 
BMM

 Species Vegetation**
Environmental

services or 
social value (code)*

Native (N);
Exotic(E)

*1=Soil and water preservation including catchment areas; 2=Soil protection; 3=Biodiversity preser-
vation; 4=Cultural values; 5=Aesthetic values; 6=Religious values; 7=Fertility enhancement;  8=Soil 
recovery; 9=  Live barriers;  11 = Shadow; 12 = Wind barrier

Coniferous forest,  Oak forest,  Mountain mesophyll,  Deciduous jungle, 
Semi-deciduous jungle, SP= Evergreen jungle, SSP= Semi-evergreen jungle,  Thorny jungle, 
MX= Desert scrub, VH= Hydrophilic vegetation P= Grassland 



139Annexes

Annex 4. List of threatened forest species from a genetic viewpoint and type of 
threat.

Acer negundo IND‡ IND IND 7
Agave lechuguilla IND IND IND 1; 4; 13

Avicennia germinans IND IND IND 6; 7; 10
Cedrela odorata IND IND IND 3; 4; 7; 11
Conocarpus erecta IND IND IND 3; 6; 7; 10
Cupressus guadalupensis IND IND IND 1; 7; 8; 12

Cupressus lusitanica IND IND IND 1; 5; 7; 11; 13
Dalbergia granadillo IND IND IND
Erythrina coralloides IND IND IND
Fagus grandifolia IND IND IND 5; 7;

Guaiacum coulteri IND IND IND 5:00
Laguncularia racemosa IND IND IND 5; 7; 13
Licania arborea IND IND IND
Picea chihuahuana IND IND IND 7; 11; 12; 13
Picea engelmannii IND IND IND 7; 11; 12; 13
Picea martinezii IND IND IND 7; 11; 12; 13
Pinus strobus IND IND IND 1; 5; 7; 12
Pinus caribaea IND IND IND 7; 12;
Pinus jeffreyi IND IND IND 7
Pinus lambertiana IND IND IND 7
Pinus maximartinezii IND IND IND 1; 7
Pinus nelsoni IND IND IND 7
Pinus pinceana IND IND IND 7
Podocarpus matudai IND IND IND
Pseudotsuga menziesii IND IND IND 1; 5; 7; 11; 12; 13
Rhizophora mangle IND IND IND 6; 7; 10
Tabebuia chrysantha IND IND IND 1; 7
Taxus globosa IND IND IND 1; 7; 12; 13
Vatairea lundelii IND IND IND
Zinowiewia concinna IND IND IND

 Species Distribution

Su
rf

ac
e

A
re

a 
(h

a)

Tr
ee

s 
(h

a)

C
ov

er
ag

e
pe

rc
en

ta
ge

 in
 

th
e 

co
un

tr
y

Type of
threat*

Wide
Wide
Wide
Wide
Wide
Restricted
Wide

Restricted
Wide
Wide

Restricted
Restricted
Restricted
Wide
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted

Wide
Wide
Wide
Wide

†1=Degradation and reduction of the forest cover; 2=Degradation and reduction in forest ecosys-
tem; 3=Unsustainable logging; 4=Vehicle increase; 5=Competition for land use; 6=Urbanisation; 
7=Habitat fragmentation; 8=Exotic species introduction; 9= Polluting 
emissions; 11=Plagues and disease; 12= 13= 14=Increase 
in sea level; 15=Other;  No data available
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Aguascalientes Jardín Botánico Rey Netzahualcóyotl Aguascalientes, Ags. 
Universidad Autónoma de Aguascalientes Gerardo García Regalado, Gerardo García 
Regalado 0.12 Campus Universitario 1989 Cacti, succulents and rosette, ornamentals, 

propagation. http://academia.uaa.mx/ccbas/biologia/pagina/jardinbot.htm

Baja California Jardín Botánico Todos Santos Ensenada Jardín Botánico Todos 
Santos, A.C. Horacio de la Cueva Salcedo/ José Pedro Arce Serrano Calle Obregón 

Baja California Sur Jardín Botánico
Agrícolas y Pecuarias/Rigoberto Meza Sánchez    

Campeche Jardín Botánico Regional del Carmen Cd. del Carmen, Camp. Grupo 
Ariete Ecológico-Universidad Autónoma del Carmen 22.00 Colonia Renovación. 
Costa sur de la Isla del Carmen. 1993 Regional fruit, native plants, leguminous trees 
that are part of the arboretum, medicinal plants, palms and aquatic species, tropical 

of native plants.  NA

Campeche Arboretum Subprograma de Mejoramiento de Áreas Verdes Programa 
Ambiental Institucional Yum Kaax Campeche Centro de Estudios en Desarrollo 
Sustentable y Aprovechamiento de la Vida Silvestre Universidad Autónoma de 
Campeche Av. Agustín Melgar s/n Colonia Buenavista C.P. 24039 Campeche, 

Campeche. Campeche Jardín Botánico de Hampolol, Campeche Universidad 
Autónoma de Campeche    

Chiapas Jardín Botánico “Dr. Faustino Miranda”  Tuxtla Gutiérrez, Chis. Secretaria 
de Medio Ambiente e Historia Natural. Teresa Cabrera Cachón / Tomasa Ortiz Suriano 
4.40 Calzada de los Hombres Ilustres s/n. Oriente de la Ciudad. Zona Centro de 
Tuxtla Gutiérrez, a orillas del Río Sabinal 1949  Predominant vegetation in the central 
region of Chiapas, medicinal and ornamental naturalised exotic species.  Important 
families: Sapotaceae, Moraceae, Bignoniaceae and Boraginaceae. Also contains 
threatened types such as Chamaedorea palms and cycads. It has more than 900 

regional species and education and diffusion. www.amjb.org www.ihn.chiapas.gob.mx

Chiapas Jardín Botánico Regional El Soconusco Tapachula El Colegio de la 

Km 2.5. C. P. 30700  Tapachula, Chiapas.   

Chiapas Jardín Botánico de la Facultad de Ciencias Agronómicas

Carretera Ocozocoautla-Villaflores km 84.5. A.P. #78 C.P. 30470 Villaflores, 
Chiapas.    

Coahuila Jardín Botánico “Gustavo Aguirre Benavides” Saltillo, Coah. Universidad 
Autónoma Agraria Antonio Narro 4.00 Km. 7 Carretera Saltillo-El Oro, Zacatecas. Sur 

in the state of Coahuila, which presents vulnerability to extinction. Its collections 
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submontane and Opuntia desert as well as zacatal areas, forest and mountain 

medicinal and pinetum. Species conservation, research, environmental education and 
dissemination of knowledge about species and their ecology. NA

Coahuila Jardín Botánico “Jerzy Rzedowsky Rotter”  Torreón, Coah. Universidad 
Autónoma de Coahuila 3.00 Campus Universitario, sobre el periférico o libramiento 

50 species in their collections. Basically dedicated to education and outreach, 
especially on living plants and herborised samples of native vegetation from the region 

and perennial crops. NA

Distrito Federal Jardín Botánico de la Benemérita Escuela de Maestros México, 

11330 1985 Collection of 200 specimens representing 33 families and 84 genera, 
all arranged taxonomically in 7 areas: herbs, medicinal, ornamental, horticultural, 
cacti, fruit and Pinaceae. Awareness in students through the love of nature, applying 
strategies to form habits for conservation and the preservation of ecological balance. NA 

 
Distrito Federal Jardín Botánico Medicinal “De la Cruz Badiano” 

Valle de Mexico. Develop conservation through a series of medicinal living plants in the 
Cuenca del de Mexico. Generate interest in the preservation of medical and botanical 

Jardin Botánico del Instituto de Biología México, D.F. Instituto de Biología-UNAM, 

agaváceas, crassulaceae and nolináceas. It also houses other taxonomic types of 
cactus, Opuntia, orchids, dahlias. Other issues, such as medicinal plants, ornamental 
rock-dwelling, water and a small arboretum. It has served in the cultivation of 
tissues of the cactus Mammillaria san-angelensis and the orchid Bletia urban, both 
native and endangered species. To investigate the diversity use, management and 

Jardín Botánico  Centro de Información y Comunicación Ambiental de Norte 
América (CICEAND)
de Norte América, A. C. / Ma. Inés Delgado Rodríguez Av. Progreso #3, Planta baja. 

Durango Botanical Garden Jardín Botánico “Escuela Superior de Biología”

de las Instalaciones de la Escuela Superior de Biología, al norte de la Ciudad de 

and a herbarium. www.ujed.mx/portal/index.aspx
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Estado de México Pinetum “Maximino Martínez” Texcoco, Edo. de México 
Universidad Autónoma Chapingo 3.50 Km. 4.7 Carretera Chapingo Tequexquinahuac. 
1985 Collection of Mexican conifers. Its main goals are to concentrate the greatest 
number of native Mexican species on a plantation to support teaching, university 
research and e forest culture of citizens, in addition to conserving threatened and 
endangered species, and the details of its origin. www.chapingo.mx/dicifo/pinetum

Estado de México Jardín Botánico de la Reserva Natural “Xochitla”  Tepotzotlán, 

to ensure the permanence of a green area of 70 ha for  man to reunite with nature, 
reforestation with native tree species in the valley of Mexico and the country, to form 
different arboretum and demonstration gardens, and generating an ecological recovery 
model based on its characteristics and local environmental issues. www.xochitla.org.mx

Estado de México Jardín Botánico ENEP-Iztacala (UNAM) Tlalnepantla. Edo. de 

different species including the families cactaceae, crasulaceae, agavaceae, liliaceae 
and zamiaceae the best represented  vegetation of our country. Also has examples from 
other countries. Its objectives are primarily educational. Supports teaching and research 
at the Department of Botany, as well as local school groups. www.iztacala.unam.mx/ 

Estado de México Jardín Botánico de la Facultad de Estudios Superiores 
Cuautitlán

Guanajuato Jardín Botánico “El Charco del Ingenio”  San Miguel AlleNAe, Gto. 

cacti with 500 species, one of crassulaceae with 153, one of agaváceas with 40 and 
represented in smaller amounts, nolináceas, bomacaceae and cycadáceas. Plus a list 

natural heritage that “El Charco del Ingenio”represents. Develop a botanical garden 
dedicated to dry and semi dry areas in Mexico.  www.elcharco.org.mx

Guerrero Jardín Botánico “Esther Pliego de Salinas”  Acapulco, Gro Club de 

these issues and collaborate with civic, educational and cultural projects that spread 
these objectives.  http://www.loyola.edu.mx/nuestro-campus/jardin-botanico

Guerrero Jardín Botánico de la Universidad Autónoma de Guerrero Chilpancingo,

on phenology. Instructional support to schools and colleges. ND

Hidalgo Jardín Botánico “Cubitos Ollintepetl”  Pachuca, Hgo Consejo Estatal de 
Ecología del Gobierno del Estado 3.5 Cerros “Cubitos” y “Zopilote”, Zona conurbada 
de Pachuca y Mineral del Monte 1998 232,300 examples of 80 species from the 

and acacias zones. It also includes a collection of 1500 coniferous trees from 39species 
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Chapingo. It has a plantation of endemic Cypress Cupressus guadalupensis (Cedar 

ecoproductive projects and education programmes. www.coede.hidalgo.gob.mx 

Hidalgo Jardín Escolar “Maguey Azul” Tula de Allende Cruz Azul UNAM del Centro 
Educativo Cruz Azul / Edel HernáNAez Cid  Calle Tula #104, Col. Poblado en Ciudad 
Cooperativa Cruz Azul. C.P. 42840 Municipio Tula de AlleNAe, Hidalgo.  

Jalisco Jardín Botánico “Jorge Víctor Eller TownseNA”  Zapopan, Jal. Universidad 

Cactaceae, Orchidaceae, Bromeliaceae, Crassulaceae, Agavaceae and Euphorbiaceae 
families. Its objectives are to conduct studies on taxonomy and distribution of Mexican 
plants, supporting the teaching of botany in addition to cultivating and propagating 
threatened or endangered Mexican species. www.uag.mx/servicios/botanico.htm

Jalisco Jardín Botánico de Vallarta Cabo Corrientes, Jalisco Vallarta Botanical 

Barra Navidad km 24 Ejido de las Juntas y los Veranos Municipio Cabo Corrientes, 
Jalisco.     

Michoacán Jardín Botánico del Centro de Investigación en Ecosistemas (CIECO)
Morelia, Mich. Universidad Nacional Autónoma de México Campus Morelia / Santiago 
Arizaga y And Claudia Nepote Antigua Carretera a Pátzcuaro No. 8701 Col. Ex-

Michoacán Jardín Botánico “Cerro Punhuato”  Morelia, Mich. Secretaría de 
Urbanismo y Medio Ambiente de Michoacán Escarcha #272 Col. Prados del Campestre 
C.P. 58290 Morelia, Michoacán.    

Morelos Jardín Etnobotánico del INAH-Morelos  Cuernavaca, Mor. Instituto 
Nacional de Antropología e Historia 3.5 Matamoros No. 14 1979 The main collections 
contain cacti, orchids, medicinal, ornamental, food and condiment plants, plus 
an arboretum with low forest vegetation of the State of Morelos. Contribute to the 

through a representative exhibition of living medicinal plants withgood presentation, 
and an extensive and innovative educational programme. www.inah.gob.mx 

Morelos Jardín Botánico “San Isidro” Yecapixtla, Mor. Private NA Carretera 

medicinal plants, cacti, agaveae, crassulaceae and an arboretum in development. 

Preserving, through propagation, the spread of the culture of conservation to the general 
public. Developing botanical collections that support these ideas and science. ND

Nuevo León Jardín Botánico “La Yuca” 
AC 1.3 Carretera nacional del entronque a Rayones, a 9 km de Montemorelos 1998 
About 2,400 examples of about 120 species of cacti and other succulents, including 
specimens of the Agavaceae, Crassulaceae and Nolinaceae families. It also has a small 
collection of medicinal plants and a regional nature interpretive trail with submontane 
scrub and gallery forest. The mission of this garden is principally the conservation of 
the biological diversity in its environment, including programmes for the evaluation 
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in submontane areas of scrub and desert scrub. It promotes the sustainable use of 
resources through the sale and propagation of native species and ecotourism. ND

Nuevo León Jardín Botánico “Efraím HernáNAez Xolocotzi” 

euphorbiaceae and agavaceae. It has approximately 182 species in his collection. 

programs for threatened or endangered species as well as education and dissemination 
among the local population to promote the idea of conservation and management of 
renewable natural resources. ND

Oaxaca Jardín Etnobotánico de Oaxaca 
Gobierno del Estado  2.00 Reforma s/n Zona Centro. Ex convento Dominico de Santo 

diffusion, education and conservation through propagation. www.oaxaca-mio.com/
atrac_turisticos/centro_cultural_stodomingo.htm

Oaxaca Jardín Botánico Regional “Cassiano Conzatti”
Oax. Centro Interdisciplinario de Investigación para el Desarrollo Integral Regional 

by 150 species of cacti and other succulents, a section of useful plants and a pond with 
aquatic plants. The objectives are basically research, preservation and dissemination, 
keeping or maintaining collections of plants from different ecological and cultural 
resources for educational purposes, in addition to breeding programmes and ethno-
botanical studies. www.cidiroax.ipn.mx/

Oaxaca Jardín Botánico  “La Ceiba” del Centro Educativo Cruz Azul Centro Educativo 

Oaxaca.    

Puebla Jardín Botánico “Luise Wardle de Camacho” Valsequillo, Pue Private 4.00 
Carretera a Valsequillo, en la desviación al Oasis. A un costado de Áfricam Safari 
1993 Plants native to desert scrub, cacti and the national collection of oaks also has 
about 500 species. Promote outreach, education, conservation and research on the 

Puebla Jardín Botánico “Helia Bravo Hollis” Zapotitlán Salinas, Pue. Comuneros 

contribute to the conservation of threatened or endangered species. Apart from being 
a research centre for educational and recreational purposes. http://zapotitlanmagico.
com/jardin_botanico.html

Puebla Jardín Etnobotánico “Francisco Peláez R.”, San Andrés Cholula  San Andrés 

Niño, a 7 cuadras del zócalo 1993 It houses the largest collection of Old World plants 

through the transformation of the relationship between humans and plants, especially 
those considered useful for medicinal, culinary, aromatic, dye or other purposes It 
promotes in the audience a reminder of the pleasure of living with plants, and learning 
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to integrate into plants their daily lives before urbanisation and loss of contact with the 
world. www.jardinetnobotanico.org

Puebla Jardín Botánico de la Benemérita Universidad Autónoma de Puebla 
“Ignacio Rodríguez Alconedo”  Valsequillo, Pue. Benemérita Universidad Autónoma 
de Puebla  3.00 Boulevard a Valsequillo. A la entrada del Campus Universitario, frente 
al área deportiva 1987 Different trees, especially oaks and plants of tempered regions. 

main objectives of this garden are: education, research, diffusion and conservation. 
www.buap.mx

Puebla Jardín Etnobotánico “Quetzalcoatl” Cholula, Pue. Reserva Ecológica 

Mixquitla San Pedro Cholula, Puebla.   

Querétaro Jardín Botánico Regional de Caderayta “Ing. Manuel González de 
Cosío”

centre of the country; arboretum with native tree species and yucca growing. Spread 
ethno-botanical knowledge about the species on display, whose use is medicinal, food, 
industry, craft, forage, ornamental and common. www.redesc.ilce.edu.mx/redescolar/
publicaciones/publi_prodigios/jardinb_cadereyta/galeria.htm

Querétaro Jardín Botánico de la Universidad Autónoma de Querétaro Querétaro, 
Qro.

Quintana Roo Botanical Garden Jardín Botánico “Dr. Alfredo Barrera Marín”

Cancún-Tulúm, a 1 km del cruce a Puerto Morelos 1983 Epiphytes (orchids 

ethnographic exhibits. The best represented families are orchids, legumes, 
euphorbia, cacti, aroids. There is a regional collection of medicinal plants and 
31,317 plant species. Protection and propagation of regional species, to maintain 
documented scientific collections for research. Also promotes education and 
outreach on conservation and ethnography of Mayan culture, and the development 
of programmes and activities of education, recreation and ecotourism through 
workshops, conferences and event organisation. http://w2.ecosur-qroo.mx/jardin.htm 

Sinaloa Botanical Garden Jardín Botánico “Benjamín F. Johnston”

Col. Americand. Parque Sinaloa 1929 Exotic plants from Asia, Africa and Australia. 

Moraceae, Arecaceae and Bigoniaceae families. Increase the collection and 
preservation of regional and exotic plants, as well as the protection of endangered 
species. Promote the study, preservation and dissemination of plant diversity through 
courses and guided tours, and to interact with national and international jb  for the 
exchange of knowledge and experience. http://amigosjardinbotanicolmm.blogspot.com

Sinaloa  Jardín Botánico de Sinaloa  Culiacán, Sin. Sociedad Botánica y Zoológica 
de Sinaloa 10.00 Av. Américas 2134 Col. Villa Universidad  1980 Over 300 species 
of all types; exotic, native and traditional, with emphasis on ornamental species. 
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deciduous forest.  Has an oriental pavilion with old bonsais as well as bodies of water 
to show water plants. Education through spreading to create culture of conservation 
and preservation of nature, in addition to combining and reconciling nature with art.  ND 

Sinaloa Jardín Botánico del Acuario Mazatlán, Sin. Gobierno del Estado de 

and Apocynaceae families in the form of and arboretum. Education through 
recreation and protecting nature through living elements (existing flora and 

Tabasco Tropical Agricultural Garden Jardín Agrícola Tropical “Puyacatengo” 
Teapa, Tab. Universidad Autónoma Chapingo. Centro Regional Universitario del 

trees and collections of Poaceae. Training support on tropical agriculture for students 
at the Universidad Autonoma Chapingo. www.chapingo.mx

Tabasco Botanical Garden Jardín Botánico del Parque Ecológico de la Chontalpa
Cárdenas, Tab. Colegio de Postgraduados 4.00 Campus Tabasco del Colegio de 

Tabasco Botanical Garden Jardín Botánico Universitario “José N. Rovirosa” 

Carretera 180 Villahermosa-Cárdenas. Dentro de las instalaciones de la División 

palms, cycads, legumes, malvaceae, orchids, bromeliads, ferns and cacti, water and 
semi aquatic plants. There is a socioeconomic collection of forest, fruit and ethno-
botanical interest. There is also, one hectare of Haematoxylon campechianum 
Environmental education, recreation and disclosure. Establishing ex situ and in situ 

Tamaulipas Botanical Garden Jardín Botánico “Andcahuita”  Ciudad Victoria, 
Tmps. Club de Jardinería, Ecología y Diseño Andcahuita A.C. Alma Rosa Guerra de 

Tamaulipas Botanical Garden Jardín Botánico “Las Piedras” Ciudad Victoria, 
Tmps. Jardín de Piedra A.C.  Sergio Guillermo Niebla Álvarez Carretera-Victoria-

   
Tlaxcala Botanical Garden Jardín Botánico de Tizatlán, Tlaxcala  Tlaxcala, Tlax 
Coordinación General de Ecología, Gobierno del Estado de Tlaxcala  Antiguo Camino 
Real a Ixtulco s/n C.P. 90100 Tlaxcala, Tlax.   

Veracruz Botanical Garden Jardín Botánico “Francisco Javier Clavijero” 

Owns 1,200 species and 2 national collections: cycads and bamboos. Also collections 
of fern and orchids. Regional medicinal plants, and propagation of threatened species 
in the mesophyll forest  To maintain a documented collection of living plants that 

of plant biodiversity and that is a resource for activities related to education, diffusion 
and sustainable development.  www.inecol.edu.mx
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Veracruz Ecologic Park Parque Ecológico “Paso Coyol”. Is not appropriately 

from the cacti, agavaceas zamiaceae and palm families. Conservation of plant 
species in the Veracruzana Cordoba region, environmental education as a tool 
for conservation, and planting native seeds for the live germplasm bank. ND 

Veracruz Botanical garden of the Biology Station Jardín Botánico de la Estación 
de Biología de la UNAM “Los Tuxtlas” Catemaco, Ver. Universidad Nacional 
Autónoma de México NA Carretera de Catemaco a Montepío ND Tree and bush 
species in the tropical jungle. Conservation and teaching. www.ibiologia.unam.mx

Yucatán Regional Botanical Garden “Xítbal Neek”

Cacti, Palms and Beucarenas Agavaceas. Research is focused on the propagation 
and conservation of threatened and endangered species in the region. Establish 

and biological interest, Encourage the use and conservation of plant species through 
environmental education programmes, research and the spread of obtained information. 
www.cicy.mx
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related to the management of forest genetic resources in their programmes. The 

     
Colegio de Postgraduados (Texcoco, Méx.)

Postgraduate degree in Forest Sciences
Germplasm Management

Conservation Genetics

El Colegio de la Frontera Sur (San Cristóbal, Chis.)
Masters Degree in Conservation of Genetic Resources Management
Conservation Genetics 
Evolution and systematic
Conservation biology

Universidad Autónoma Agraria Antonio Narro (Saltillo, Coah.)
Bachelors degree in Forest Engineering

Bachelors degree in Seed Technology
Production of forest species

Universidad Autónoma Chapingo (Texcoco, Méx.)
Bachelors degree in Forest Engineering
Plant Phisyology
Bachelors degree in Forest Restoration Engineering
Management and conservation of protected areas

Management and conservation of strange and endangered species 
Masters degree in Forest Sciences

In vitro propagation of forest species 

Universidad Autónoma de Nuevo León (Linares, N.L.)
Bachelors degree in Forest engineering
Conservation Biology

Masters degree in Natural Resources

Universidad Autónoma del Estado de Hidalgo (Pachuca, Hgo.)
Bachelors degree in Biology
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Universidad Autónoma Indígena de México (El Fuerte, Sin.)
Bachelors degree in Biotechnological Forest Engineering
Molecular Biology
Tissue culture of forest species

Molecular Markers

Genetic Improvement of Forest Trees
Population Genetics
Degree in Community Forest Engineering

Universidad de Guadalajara (Zapopan, Jal.)
Bachelors degree in agronomy

Molecular Biology
Genetic Engineering
Engineering degree in Agricultural and Natural Resources
Genetics and Evolution
Bachelors degree in Biology
Genetics
Population Ecology

Masters degree in Ecophysiology Sciences and Genetic Resources

Ecologic genetics
Bachelors degree in Forest Engineering
Genetics

Bachelors degree in Biology
Genetics
Management and conservation of natural resources
Plant Biotechnology
Applied biotechnology

Universidad Juárez del Estado de Durango (Durango, Dgo.)
Bachelors degree in Forest science engineering
Biotechnology
Engineering in Environment and Natural Resource Management
Forest Genetics
Biotechnology
Genetic Improvement topics

Masters degree in Natural Sciences



278 Forest Genetic Resources Situation in Mexico

Universidad Autónoma Nacional de México (México, D.F.)
Bachelors degree and Postgraduate degrees in Biology and ecology
Selected Genetics Subjects
Conservation Genetics
Population Genetics
Biotechnology
Genetics

Natural selection and adaptation

Molecular Evolution

Universidad Michoacana de San Nicolás de Hidalgo (Morelia, Mich.)
Bachelors degree in Biology
Introduction to quantitative genetics
Genetic Improvement Topics
Postgraduate degree in Natural Resources

Universidad Veracruzana (Xalapa, Ver.)
Bachelors degree in Biology
Genetics

Instituto Tecnológico de El Salto (Pueblo Nuevo, Dgo.)
Bachelors degree in Forest Engineering

Instituto Tecnológico Valle de Morelia (Morelia, Mich.)
Bachelors degree in Forest Engineering

Instituto Tecnológico de Perote (Perote, Ver.)
Bachelors degree in Forest Engineering

Instituto Tecnológico Superior de Irapuato (Irapuato, Gto.)
Bachelors degree in Forest Engineering
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José Delgadillo Rodríguez

and ecology of of the Northern Baja California coniferous forest, in San Pedro Már-
tir, Vegetación de Sierra de Juárez.

Selene Aguilar Aguilar Dr. In Agricultural Sciences  Private research and consul-

com.mx Juventud Democrática 2000 No 1011 Mexicali, B.C., C.P. 21358 Genetic 
improvement, Ectomycorrhizal, Management of germplasm.

Joaquín Gómez Tejero

Pocyaxum, Campeche c.p. 24520, China, Campeche Management of germplasm, 
mahogany, cedar and gmelina.

Jorge Luis López Torres -

Chiná, Campeche Demographic analysis and genetics of threatened plant species 
for conservation and resource management.

Neftalí Ramírez Marcial Dr. Botany Ecosur Investigator Chiapas nramirezm@eco-
sur.mx Carretera Pandmericana y Periférico Sur s/n, Barrio María Auxiliadora, San 

Jesús Miguel Olivas García

carr. Delicias-Rosales,  Cd. Delicias, Chih. Apartado Postal 33000 Testing of prog-
eny, genetic improvement in forest species and provenance trials.

Martin Ricker -

mx  martin_tuxtlas@yahoo.com.mx Instituto de Biología Apartado Postal 70-233  o 

Juan Pablo Jaramillo-Correa
-

millo@ecologia.unam.mx Circuito exterior s/n. AP 70-275. Ciudad Universitaria, 

conservation of genetic resources, conifers.

Luis Enrique Eguiarte Fruns Dr. Genetics Universidad Nacional Autónoma de 

-
netics.

José Ángel Prieto Ruíz Agricultural engineer, specialising in forests. Dr. Nursery 
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prieto.jose@inifap.gob.mx Km 4.5. Carr. Durango-El Mezquital. Durango, Dgo. 
Seed Management, plant production establishment of tests for species and/or pre-
cedences. 

Santiago Barrios Matías M.C. Vegetable production U.A. Guerrero IICACN Pro-

José González Ávalos -

hotmail.com goavjo@hotmail.com Rancho Universitario, ExHacienda de Aquetzal-

José Ángel López López

Col. moderna, C.P. 44190 Seed orchard Management for Pinus douglasiand and 
clonal bank.

Javier López Upton Engineer Specialized in forests. Phd in Genetic Improvement 
Colegio de Postgraduados en Ciencias Agrícolas Professor Researcher México 

conservation of genetic resources, and germplasm management. 

Carlos Ramírez Herrera -

-

germplasm.

Jesús Jasso Mata Agriculcure engineer specialized in forests PhD in genetics 
Colegio de Postgraduados en Ciencias Agrícolas Professor Researcher México 

-
cies phenology, seed orchard management.

Marcos Jiménez Casas Phd biologist in forest biotechnology Colegio de Postgrad-

J. Jesús Vargas Hernández

Nidia Nasser Pérez Biologist Phd in genetics Universidad Autónoma Nacional 

nperez@oikos.unam.mx María de Guido Morelia, Michoacán, 58090, México 
Molecular Genetics, Ecologic Genetics Population genetics.
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H. Jesús Muñoz Flores -

-
tion of superior trees, forest seed collection. 

Antonio González Rodríguez Biologist, Dr. of ecology Centro de Investigaciones 

oikos.unam.mx Antigua Carr. a Pátzcuaro 8701. Col. ExHacienda de San José de 
-

dicators, parasitic plants.

Cuauhtémoc Sáenz Romero Doctor of sciences Instituto de Investigaciones Ag-

Zinapécuaro TaríMAro Michoacán 58880 México Genetic resource Management, 

Nahum Sánchez Vargas Doctor of sciences UMSNH Professor Researcher Mi-

Zinapécuaro, TariMAro, Mich. Establishment of sexual and clonal conifer seed or-
chards and progeny and seed collection studies .

Alejandro Martínez Palacios Biologist, Dr.of sciences Instituto de Investigaciones 

Roberto Lindig Cisneros Dr. of management of land resources Centro de Inves-

-
choacán, CP 58190 México Reestablishment of populations in ecologic restoration 
sites.

Ricardo López Aguillón
-

genetics, germplasm management.

Javier Jiménez Pérez -

-
tion, population genetics, germplasm management.

Enrique Jurado Ybarra -

Marco Aurelio González Tagle -

-
tion, population genetics, germplasm management.
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Horacio Villalón Mendoza

conservation, population genetics, germplasm management.

Fortunato Solares Arenas Msc oinmanagement and conservation of deciduous 

3820; Ext. 118 solares.fortunato@inifap.gob.mx Car. Galeand-Zacatepec; Km 
0.5; Zacatepec, Mor. Germplasm management of priority speces in the deciduous 
forest.

Mario Valerio Velasco -

Oax. Progeny trials.

Benito Gutiérrez Vázquez

Melchor Ocampo No. 7 Col. Agencia Municipal Santo Domingo Barrio Bajo, Ella, 

germplasm.

Rafael F. del Castillo Sánchez Dr of genetics and plant ecology IPN CIIDIR Pro-

-
tion genetics. Ecology and forest conservation.

José Vidal Cob Uicab -

improvement assisted by molecular markers. Ex situ and in situ conservation. In 
vitro propagation.

Xavier García Cuevas

Miguel Ángel Angulo Escalante Dr. of pharmacology and toxicology Centro de in-
vestigación en alimentación y desarrollo, A.C.. Unidad Culiacán CIAD Researcher 

Sol,  Culiacán, Sinaloa Inventory of plants with medical, food or bioenergetic pur-
poses from the state of Sinaloa.

Luisa del C. Cámara Cabrales -

Ciencias Biológicas, UJAT.  Km. 0.5 Carr. Villahermosa-Cárdenas. Entronque a 
-

vation of genetic resources, stands and seed orchards. Seed and fruit production.

Vidal Guerra De  la Cruz
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-
cala - Chiautempan, Col. INAustrial, Sta. And Chiautempan, Tlax. C. P. 90800. Ba-
sic sinvicultural studies with conservation and Management putposes. In situ con-
servation of forest genetic resources in températe weather.

Gema Lilia Galindo Flores Msc Plant Biology Universidad Autónoma de Tlaxcala 

Propagation of species of forest interest. Production of bioinoculates (Ectomycor-

Héctor Viveros Viveros
-

Méx. Genetic conservation, pupulation genetics, germplasm management.

Virginia Rebolledo Camacho Biologist. Docotorate in science nand Biotecnology 
-
-
-

technology, forest species genetic conservation.
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Symposium in memory of Dr. Basilio Bermejo Velázquez on the “Use and Conser-

conservation of forest gentic resources for sustainable forest Management” as a 

On the 18th October 2004, a symposium on “Potential effects of global warming on 
forestry and genetic resources” at the Universidad de Michoacán, Morelia, México. 

Training course in “Management and production of seeds and forest plants for con-

Main Publications (2001-2010):
Ledig, F.T., M.A. Capo-A., P.D. Hodgskiss, H. Sbay, C. Flores-L., M.T. Con-
kle and B. Bermejo-V. 2001. Genetic diversity and the mating system of a rare 
Mexican Pinen, Pinus pinceand, and a comparison with Pinus maximartinezii (Pina-

fs.fed.us/pubs/24297

Ledig, F.T., P.D. Hodgskiss and V. Jacob-Cervantes. 2002. Genic diversity, mat-
ing system, and conservation of a Mexican subalpine relict, Picea mexicand Mar-
tínez. Conservation Genetics 3: 113-122. Available at: http://treesearch.fs.fed.us/
pubs/24299

Sáenz-Romero, C., Snively, A. and LiNAig-Cisneros, R. 2003. Conservation 
and restoration of pine forest genetic resources in México. Silvae Genetica 52 (5-

Sáenz-Romero, C. and Tapia-Olivares, B. L. 2003. Pinus oocarpa isoenzymatic 
variation along an altitudinal gradient in Michoacan, Mexico. Silvae Genetica 52 (5-

Ledig, F.T., P.D. Hodgskiss, K.V. Krutovskii, D.B. Neale and T. Eguiluz-Pie-
dra. 2004.

Vargas H., J., B. Bermejo V., and F.T. Ledig (eds.) 2004. -
est Genentic Resources. SecoNA Edition. Graduate College, Motecillo, Edo. de 

at: vargashj@colpos.mx 

Viveros-Viveros, H., Sáenz-Romero, C., López-Upton, J. and Vargas-
HernáNAez, J. J. 2005. Altitudinal genetic variation in plant growth of Pinus pseu-

umich.mx
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Sáenz-Romero, C., Guzmán-Reyna, R. and Rehfeldt, G.E. 2006. Altitudinal 
genetic variation among Pinus oocarpa populations in Michoacán, México; impli-
cations for seed zoning, conservation of forest genetic resources, tree breeding 

csaenz@umich.mx

Jaramillo-Correa, J.P., J. Beaulieu, F.T. Ledig, and J. Bousquet. 2006. Decou-
pled mitochondrial and chloroplast DNA population structure reveals Holocene col-
lapse and population isolation in a threatened Mexican-eNAemic conifer. Available 
at: Jean.Beaulieu@NRCan.gc.ca

Sáenz-Romero C., G. E. Rehfeldt, N. L. Crookston, P. Duval, J. Beaulieu. 2009. 
Estimations of climate change in Michoacan: Implications for the agriculture and 

Science and Technology of the State Council for Science and Technology of Mi-
choacan C + Tec. Series 3, notebook numer 28. Available at : csaenz@umich.mx

Sáenz-Romero C., G. E. Rehfeldt, N. L. Crookston, P. Duval, R. St-Amant, J. 
Beaulieu, B. A. Richardson. 2010.
and 2090 climates for Mexico and their use in understanding climate-change im-

umich.mx

Martiñón-Martínez, R.J., J.J. Vargas-HernáNAez, J. López-Upton, A-Gómez-
Guerrero, H. Vaquera-Huerta. 2010. Response of Pinus pinceand Gordon to 

vargashj@colpos.mx 

Ledig, F.T. G. E. Rehfeldt, C. Sáenz-Romero , and C. Flores-López. 2010. Pro-
jections of suitable habitat for rare species uNAer global warming scenarios. Ameri-
can Journal of Botany 97:970-987.

Sáenz-Romero, C., Ruiz-Talonia, L.F., Beaulieu, J., Sánchez-Vargas, N.M. and 
Rehfeldt, G.E. 2011. Genetic variation among Pinus patula populations along an 

Wei, X.-X., Beaulieu, J., Khasa, D.P., Vargas-HernáNAez, J., López-Upton, J., 
Jaquish, B. and Bousquet, J. 2011. Range-wide chloroplast and mitochoNAr-
ial DNA imprints reveal multiple lineages and complex biogeographic history for 

NRCan.gc.ca

Sáenz-Romero, C., Beaulieu, J. and Rehfeldt, G.E. 2011. Altitudinal genetic 
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