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ARTÍCULO  ORIGINAL

ABSTRACT 
Pinus subsection Australes is a group of North American hard pines comprising approximately 29 ecologically 
and economically important tree species distributed throughout North and Central America and the Caribbean 
Islands. Previous studies have shown that some species of this subsection share plastid DNA haplotypes, a 
pattern that is attributed to introgressive hybridization or the retention of ancestral polymorphisms. Here we 
describe the morphological and plastid haplotype diversity for this group of species in the states of Guerrero 
and Oaxaca, Mexico. Seven species of Pinus subsection Australes are recognized in the study area, one of 
which, P. patula, includes two varieties. Seven variable sites and nine haplotypes were found in an 840 b.p. 
fragment of the DNA coding region ycf1. Shared haplotypes were found for P. patula var. patula, P. patula 
var. longipedunculata, P. herrerae, and P. tecunumanii. Four of the nine haplotypes found were restricted to 
Oaxaca. Although plastid DNA genealogies are valuable for studying evolution in this group, greater sampling 
of individuals and the inclusion of more variable sites are needed to more accurately infer species relationships. 
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RESUMEN

Pinus subsección Australes es un grupo de pinos duros de América del Norte que comprende aproximadamente 
29 especies de árboles importantes económicamente y ecológicamente distribuidos a lo largo de toda 
América del Norte y Central y las Islas Caribeñas. Estudios previos han mostrado que las especies de esta 
subsección a menudo comparten haplotipos de ADN de plastidio, un patrón que es atribuido a la hibridación 

especies de Pinus subsección Australes son reconocidas en el área de estudio, una de las cuales, P. patula 

ycf1. Se encontraron haplotipos compartidos para P. patula 
var. patula, P. patula var. longipedunculata, P. herrerae y P. tecunumanii. Cuatro de los nueve haplotipos 

evolución de este grupo, se requieren mayor muestreo de individuos y más sitios variables para la inferencia 
de relaciones entre las especies.
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Figure 1. The collection localities for the individuals included in this study.
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Figure 2. Morphological diversity of seed cones for Pinus subsection Australes in Guerrero and Oaxaca. A. Pinus herrerae González 
& Martínez 770. B. Pinus lawsonii Soto Núñez et al. 5307. C. Pinus leiophylla Reyes 1989. D. Pinus oocarpa Yescas de los Ángeles 
75712. E. Pinus patula var. patula Bautista Martínez 73310. F. Pinus patula var. longipedunculata Trejo 3053. G. Pinus pringlei Rico 
489. H. Pinus teocote Román 335. Photographs by Carmen Loyola.
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P. oocarpa P. pringlei

Pinus subsection Australes in 
Guerrero and Oaxaca

P. leiophylla 

P. oocarpa

Taxon Fascicle 
sheath

Fascicle 
sheath 

length (cm)

Leaves 
per 

fascicle

Leaf 
length 
(cm)

Number 
of abaxial 

stomatal rows

Peduncle 
length 
(cm)

Cone 
length 
(cm)

Umbo shape

P. herrerae

P. lawsonii

P. leiophylla 1 5

P. oocarpa 5
P. patula

P. patula

longipedunculata

P. pringlei

P. teocote

Table I. Morphological characters of Pinus subsection Australes species in Guerrero and Oaxaca.



Ortiz-Martínez, A. & Gernandt, D.S.: Pines of Guerrero and Oaxaca 97agosto,  2016

P. patula

P. lawsonii

P. patula

longipedunculata

P. pringlei

P. herrerae

P. teocote

sequences and haplotypes

P. lawsonii, P. oocarpa, P. pringlei P. teocote

P. oocarpa

P. leiophylla P. herrerae

P. patula

P. herrerae

P. patula

P. lawsonii, P. teocote, P. patula P. 

patula longipedunculata

DISCUSSION

6,11-12

Taxon Hypodermal cell 
shape

Hypodermal cell intrusions 
into mesophyll

Number of resin 
canals

Resin canal position

P. herrerae

P. lawsonii

P. leiophylla

P. oocarpa 5
P. patula

P. patula

longipedunculata

P. pringlei

P. tecunumanii

P. teocote

Table II. Leaf anatomical characters of Pinus subsection Australes species in Guerrero and Oaxaca. Pinus tecunumanii is also 
included for comparison (see text).
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P. herrerae 

P. leiophylla P. 

teocote 

P. herrerae P. oocarpa

P. leiophylla

Table III. Plastid DNA haplotype variation in fragment ycf1 (sequence of primer 5’-3’) and their distribution in the pine species 
sampled.

Haplotype 
Number

208 311 326 470 717 797 819 N Species

T T P. lawsonii, P. oocarpa, P. pringlei, P. teocote

T T P. lawsonii, P. oocarpa, P. pringlei, P. teocote

7 T 6 P. herrerae, P. leiophylla, P. oocarpa

6 T T T 5 P. herrerae, P. patula, P. patula longipedunculata

5 T T 2 P. patula, P. patula longipedunculata

T T 1 P. patula

T T T 1 P. patula longipedunculata

2 T T T 1 P. lawsonii

1 T T T T 1 P. teocote
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Pinus Australes
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APPENDIX 1. SPECIMENS EXAMINED. ALL ARE DEPOSITED IN MEXU.

Pinus herrerae Martínez
México. Oaxaca. Guerrero

Pinus lawsonii Roezl ex Gordon
México. Oaxaca

Guerrero. 

Pinus leiophylla Schiede ex Schltdl. & Cham. 
México. Oaxaca

Guerrero

Pinus oocarpa Schiede ex Schltdl. 
México. Oaxaca

Guerrero

Pinus patula Schltdl. & Cham. var. patula

México. Oaxaca. 

Pinus patula var. longipedunculata Loock ex Martínez 
México. Oaxaca

Pinus pringlei Shaw
México. Oaxaca

Guerrero

Pinus teocote Schiede ex Schltdl. & Cham. 
México. Oaxaca. 

Guerrero
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