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Abstract

The paper gives a brief account of wood anatomy of 37 woody species of Tamaulipan Thorn Scrub at Linares, on the basis of transverse, tangential 
sections and maceration of fiber cells and xylem vessels characteristics. Some of these results are published. In transverse sections there exists large varia 
variations in distribution of xylem vessels, varying in size, arrangement in radial bands, groups or isolated which are the characteristics of the particular 
species, inter-specific. Many of the species possess narrow vessels which are reported by authors against occlusion owing to drought or cold, an adaptive 
trait. Some species poses high density of thick walled lignified fiber cells which I related to the production of strong furnitures, few having soft fibre cells 
which may be related to paper quality. In transverse sections, the species show variation in the type of axial parenchyma, paratracheal, apotracheal, etc, 
characteristics of the species. In tangential sections the species show variation in the types of ray parenchyma, uniseriate, long or short or multiseriate , long 
and short, Fiber cells show variation among species in the length, breadth, cell wall thickness which may be related to taxonomic determination and quality 
determinations of the species. Vessels show variation in length, breadth, inclination of end walls which may be related to evolutionary trends and taxonomic 
determination of the species. Therefore, wood anatomy plays an important role in taxonomic delimitation of the species, adaptation to environmental stresses 
and quality of wood and its utility. 
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Introduction
Wood is an important product of woody plants for wood industry 

and used for furniture and building construction also used for fire 
wood. Significant research advances have been undertaken on wood 
anatomy and its significance in dendrology and application. Few 
studies have been undertaken on ultrastructural and biochemical 
changes in the development of wood elements.

A study on the vessel and fibre orientations in Acacia Mangium 

Willd. Both vessel and fiber orientations showed similarity in radial 
characteristics and distinct inversion of the grain. But, the vessel 
orientation showed larger amplitude of change than fiber orientation 
[1].

The secondary wall structure of tension wood of Laetia procera 
Poepp. (Flourtiaceae), revealed alternate arrangement of thick and 
thin layers with S1 + S2 + S3 using UV microspectrophotometry. It 
was observed that in the thick secondary wall, cellulose microfibril 
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angle is very low (very close to fibre axis) and cellulose microfibrils 
are well organized but in thin layer the cellulose microfibrils are less 
organized and oriented with a large angle in the axis of the cell. Thick 
layers are highly lignified [2].

Later, a study undertaken on wood anatomy and ultra structure 
of the 3 species of wood of Prosopis, Prosopis vinalillo, Prosopis alba 
and Prosopis nigra in heterogeneous forest dry Chaqueno Park 
revealed that the 3 species showed similarity in the structural features 
of the subfamily Mimosoideae. However, the number of vessels/mm2 

showed large variations among species and between individuals of 
the same species. Using scanning electron microscope the ornaments 
in pits and striations on the vessels walls were observed. The variation 
in striations was observed to be characteristics of in the 3 Prosopis 
species [3].

A study on wood anatomy of Prosopis pallida in the arid and 
semi-arid lands of the American continent revealed that P. pallida has 
well-differentiated annual growth rings which are related well with 
precipitation events related to El Nino Southern Oscillation phases 
[4]. 

Wood anatomy is used to determine the specific characteristics 
of species.

A comparative study undertaken on macroscopic and microscopic 
anatomical characteristics of five species of the family Rosaceae, Crataegus 
mexicana, Pyrus communis, Pyrus malus, Prunus americana and Prunus 
domestica, showed similar macro and microscopic characteristics [5]. 
There exists a large variability in size, cell wall thickness and lumen 
breadth which may predict the quality and utility of the particular 
species [6].

Wood anatomical traits are found to be related to the adaptation 
of woody plants to environmental stresses.

A study was undertaken on the anatomical heartwood. It was 
observed that in the locality Linares, Nuevo Leon, Mexico, with higher 
precipitation and lower temperature the wood showed higher fibre 
length and higher diameter of the vessels than China, Nuevo Leon [7].

In addition to the basic studies on the growth and development 
of wood elements, wood anatomical features play important role in 
the phylogeny of the species and also the adaptive capacity of the 
species to environmental stresses [8-12]. The hydraulic architecture 
of woody plants determines the adaptive strategies to adverse climatic 
conditions of woody plants [13-19]. From a functional viewpoint, few 
vessel attributes such as narrow pores and pores multiples acts against 
cavitation and embolism under hot summer and freezing stress, 
thereby offering mechanical strength [14,20- 23]. 

Few studies have been undertaken on wood anatomy of Mediterranean 
woody species in relation to ecology and ecophysiology.

Various authors stated that the presence of narrow vessels and 
multiple vessels acts against cavitation during summer stress and 
winter freezing. Sperry, studied patterns in hydraulic architecture and 
their implications for transport efficiency [24].

The stem and root wood anatomy of the shrub-Phlomis Fruticosa 
(Labiatae) a malacophilous Mediterranean drought semi-deciduous 

species has shown that the stem is comprised of diffuse-porous [25], 
narrow vessels arranged in tangential bands, vessel elements with 
oblique simple perforation plates, non-vestured, clustered alternate 
intervessel pits. It is concluded that though narrow vessels offer 
high conducting resistance, they are less vulnerable to cavitations, 
thus providing safety during summer drought and winter freezing. 
Vessel grouping is a widespread phenomenon in most woody species, 
especially those from the arid desert flora and Mediterranean species 
[26].

Veronica De Micco, et al. studied wood anatomy and hydraulic 
architecture of stems and twigs of some Mediterranean trees and 
shrubs along a mesic-xeric gradient [27]. This study focuses on the 
anatomy of juvenile an-d mature wood of some species representative 
of continuous sequences of Mediterranean vegetation formations 
according to gradients of water availability, from xeric to relatively 
mesic: Although some attributes (i.e. porosity and type of imperforate 
tracheary elements) were similar in young twigs and older rings, other 
traits (i.e. vessel frequency and size) revealed the different hydraulic 
properties of twig and stem wood. The difference between juvenile 
and mature structures was large in the species of the mesic end of the 
gradient while it was relatively small in those more xeric. The species 
showed large variations in wood anatomical traits, most of them are 
diffuse porous, few semi to ring porous, vessels are narrow resistant 
to cavitation during drought and freezing.

In Mediterranean-type ecosystems, seasonal dimorphism is 
an adaptive strategy to save water by developing brachyblasts with 
xeromorphic summer leaves as opposed to dolicho blasts with 
more mesomorphic winter leaves. A study was undertaken on the 
seasonal dimorphism in wood anatomy studied in Mediterranean 
sub sp Cistus incanus has shown that brachyblast wood was safer than 
dolicho blast and has narrower and more frequent vessels [27]. The 
measurement of other specific anatomical traits, such as vessel wall 
thickness, suggested that brachyblast wood has a higher resistance to 
implosion due to drought-induced embolism.

Methodology
Transverse and tangential and radial sections of woods of 3t 

woody species have been undertaken according to standard protocols 
and maceration of woods have been undertaken according to Maiti, 
et al. for fibre cells and vessels [6]. 

Results and Discussion
A study undertaken by Maiti, et al. on comparative anatomy 

of 20 woody species of Tamaulipan Thorn Scrub revealed that a 
study has been undertaken on wood anatomy of 20 woody species 
in northeast Mexico [28]. There exists large variation among species 
in wood anatomical traits such as porosity, vessel diameter, its 
distribution, parenchyma, compactness of ground tissues and fibre 
cell characteristics. Most of the species have narrow vessels which 
help protection against cavitation. Most of the species are ring to 
semi ring porous viz. Acacia amentacea, Acacia berlandieri, Acacia 
schaffneri, Acacia wrightii, Cordia boissieri, Helietta parvifolia, 
Condalia hookeri, Xanthoxylum fagara, Celtis pallida, Celtis laevigata, 
Caesalpinia mexicana, Eysenhardtia polystachya; only few of them 
are diffuse porous viz. Diospyros palmeri, Diospyros texana. Fibre 
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cell characteristics also showed large variations in morphology, size, 
lumen breadth and in compactness, these species were soft and hard 
wood. Most of the species have narrow vessels, viz., Acacia berlandieri, 
Acacia schaffneri, Acacia wrightii, Helietta parvifolia, Cordia boissieri, 
Diospyros palmeri, Celtis laevigata, Eysenhardtia polystachya, 
Zanthoxylum fagara. Celtis pallida contained medium sized vessels, 
while Celtis laevigata and Caesalpinia mexicana possessed big sized 
vessels. Many of the species possess narrow vessels which although 
impose transport of water but protect the vessels against cavitation 
during drought and freezing the species with small narrow vessels 
mentioned have strategy to adapt both to hot and cold climate 
against cavitation. The species having big vessel diameter may be 
susceptible to drought such as Celtis pallida, Caesalpinia mexicana or 
they may have deep root system for adaptation to semiarid climates 
in northeast Mexico. All these wood anatomical traits could be 
utilized to distinguish species as well as quality determinations of 
species. The variation in hydraulic systems determines the capacity of 
water transport among species statistically significant differences are 
observed in all wood anatomical parameters among species studied.

In the present study, we undertook characterization of wood 
anatomy of 37 woody species of Tamaulipan Thorn Scrub. Most of 
the species possess diffuse porous woods and very few ring porous. 
Many species possess narrow vessels. We observed large variation 
among 37 woody species in wood anatomical traits among woody 
species with respect type, size of vessels (long, narrow, short, 
truncated, inclined etc.), wood porosity, vessel density, type of wood 
parenchyma (paratracheal, vescicentric, apotracheal, alliform etc), 
vessels may be isolated, solitary, in radial bands or ingroups, ray 
cells (uniseriate, multiseriate, short or long), vessel pitting, wood 
fibre cell characteristics, wood compactness which could be utilized 
in taxonomic delimitation, wood quality and utility. A study was 
undertaken by Maiti, et al. to determine the variability in fiber cell 
morphology and its length among wood species of the Tamaulipan 
thornscrub, northeastern Mexico, used for various uses such as 
timber for furniture, fence, post, firewood and sources of forage [6]. 
The results reveal large variability in fiber cell morphology and fiber 
cell length. The species have been classified on the basis of its fiber cell 
morphology and fiber cell length and recommended for their possible 
utilization for different purposes. Species with highly lignified fiber 
cell walls are suitable for strong furniture while those with thin wall 
for paper making.

In the semiarid hot summer many species possess narrow vessels 
and high xylem density which could function against cavitation and 
embolism against hot summer and cold seasons which have been 
reported by various authors (the adaptive capacity of the species to 
environmental stresses [8,10,11]. Species with high xylem density are 
reported to be drought tolerant [23].

We selected species with high xylem density and narrow vessels. 
Acacia wrightii, Berberis chococo, Diospyros pallens, Diospyros texana, 
Ehretia anacua, Fraxinus greggii, Guia cum angustifolia, Helietta 
parvifolia, Karwinskia humboldtiana and others. Research needs to 
be directed to verify the capacity of these species against cavitation 
and drought tolerance (Figure 1).

Conclusion
This paper presents a short summary of comparative characterization 

of 37 species in Northeastern Mexico revealing large variability in 
wood anatomical structures. The species have been grouped in distinct 
categories on the basis of specific characteristics. It is suggested that 
these variations could be used in taxonomic delimitation of the 
species as well as in the adaptation of the species in xeric habitats in 
summer and cool environments in winter. Research inputs should to 
be directed to relate wood anatomical traits with their adaptations to 
hot and cold climates.
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