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REPORT OF THE VASCULAR FLORA CHARACTERIZATION
AND O AND E} DIVERSITY INDEX IN THREE COMMUNITIES

oF Los TuxTLas, VERACRUZ, MEXICO

Lopez-Cano, E.B.' and G.' Castillo-Campos.®
'Department of Biodiversity and Systematics. instituto de Ecologia A.C..im 2.5 Coatepec,
Old Road No. 351, Congregacion Bl Haya. Xalapa 91070, Veracruz, México. AP 63.
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Abstract

he overall goal of this study was to understand how vascular flora composition changes

through different land use types in Los Tuxtlas, Veracruz, Mexico, We carried out quantita-

tive flora sampling and created an inventory of the trees, shrubs, herbs and lianas species.
To sample each land use type, we established 10 squares of 100 m. In total, we had forty of these
{00 m? squares in every community in which we recorded the total number of species. The studied
vegetation community had four well defined strata: (I) An arboreous stratum with a canopy that
was 30 m tall, (I} The second stratum of medium sized trees and climber lianas that varied from
15 to 20 m tall, (ili)¢The third stratum of shrubs with less than & m tall and (V) The herbaceous
stratum chat was 0.5 co 3 m tall. The wropical rainforest present a high number of species, followed
by acahuales (or secondary vegetation systems) with more than 5 years of abandonment. Pasture
fields had the less number of species followed by maize fields. This study is incomplete; however, it
gives an overview of the flora composition and beta-diversity between four different land use types
in the study sites in Los Tuxtlas,Veracruz.

Key words: land use type, species diversity/density, vegetation strata.
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The original vegetation of “Los Tuxtlas” region is threatened by dramatic

changes in land use. The deforestation in Veracruz maintains an annual rate

of 4.3%. Also agriculture and stock breeding activides, industrial acevities,

secondary vegetation, human settlement and other anthropogenic systems

weoupy 74% of the surface, whereas the primary vegetation has been reduced

to 23% of its original surface (CONABIO, 2002} Today, Los Tuxtlas™ original
vegetation fragments remain in the volcanic cones that exceed the 1,400 m al-
titude. The San Martin Tuxta volcano, Santa Martha volcano and San Martin

Pajapan volcans at 1,230 m altitude are the most important remnants of tropi-

cal forest in the region. Also, the primary vegetation fragments are immersed

inn grasslands and agricultural fields, which create a constant pressure to the
conserved areas.

The present research aimed to measure the afphae and beta diversity in four
different plant communities with different anthropization degrees. The overall
goal was to understand the turnover species dynamic, generated by the differ-
ent use types and fand use intensificazion. ltis important to know the land use
types that destroy plant communities and the ones that promote the original
vegetation, for propose new land use alternatives that ensure biodiversicy
conservation and the sustainable development of human activities.

The specific objectives of this study were to create:

{i} A vascular flora inventory of 4 different land uses types {pastures, corr
fislds, rainforest and acchuales or secondary vegetation systems) in three
commmunities of Los Tuxdas region;

(i1} A guantizative analysis of the structure and floristc composition of differ
ent systerns and finally;

(ili) To determine the rate of species turnover between the vegetation corm-

munities with different land uses,

Methods

The method used in this study is the one proposed by Castillo-Campos

(3003 for studying the low deciduous forest diversity in Central Veraceuz,

For the present investigation, this method present some modifications in or-

der to meet the stated obiectives.

Study area
The study areas and all sample points had baen previously selected by the
conservation and sustzinable management of below-ground biodiversity
(CSM-BGBD) project. A fleld visit was done 1o recognize the selected sites
and for locate representative plots of each land use types.
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Cruantitative flora sampling consist in creating an inventory of trees,
shrubs, herbs and lianas in 10 squares of 100 m? (i0x10 m) per land use type in
each community. Thus, in each community we had 40 squares to characterize
vascular plants diversity. Inside of each 100 m squares, we randomly estab-
lished 3 small squares of 4 m* (DA m) in order to make the inventory of the
herbaceous layer. For the 100 squares, we considerad different environmen-
tal variables like slope, orientation, percentage of woody plant coverage, per-
centage of herbaceous coverage, percentage of bare soil, presence of stumps,
percentage of rocky ground, perturbation factor and percentage of internal
and external coverage. We also collected specific data from each plant sample:
collector plant number, biological form (tree, shrub, herb or fiana), height and
abundance—coverage vaiues with the scale proposed by Braun Blanquet modi-
fied by Maare! (1979). We collected the same type of data from the smaller
(2x2 m) plots, except for environmental variables. Overall, we made 120
squares of 100 m?and 360 squares of 4 m” for the 3 selected communities.

This sampling structure ensured representativeness for the vascular flora
in each selectad land use type and determined the reliability of the statistical
analysis.

Statistical analysis

Onee the data matrix was ready, we recorded the specific richness ie. total
number of species for each fand use type in each community. Then we ob-
tained the Cody's {1993) Beta Diversity Index. We also did a cluster analysis
with MVSP 3.1 computer program with the aim of differentiating the sampled
vegetation types.

Yegetation Description

Based on the field visits and the samples that were collected, we have
made a general description of the vegetation communities found in the four
different land use types in Los Tuxtlas region.

Tropical rain forest. This vegetation community has four well defined
strata. {I) An arborecus stratum with a canopy that was 30 m tall, composed
principally by Ocotea uxpanapana, Nectandra ambigens, Cynometra retusa, Ficus
yoponensis, Brosimum alicastrum, Swietenia macrophylla, Pouteria sapota, Ceiba
pentandra, Virola guatemalensis, Cordia megalantha, Terminalia amazanica and
Spondias radikoferi. Those tall trees had straight and thick trunks, with well
developed buttresses. The majority of the floristic elements are perennial.
(il The second stratum was formed with medium sized trees that varied
from 15 to 20 m tall. The main species found were: Cupania globra, Den-
dropanax arboreus, Pseudolmedia oxyphyliaria, Guarea glabra, Dyospires digyna,
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Digitaria (INECQOL, 1999).The majority of grass fields were covered with intro-
duced species like the “Pasto Estraila” from Africa (Cynodon dactylon),*'Pasto
Guinea” {Panicum maximum) and “Pasto insurgente” (Brachiaria decumbens).
~ The degradation of “grammas” and cultivated fields was caused by overgrazing
and the incorrect use of herbicides. This process resulted in the domination of
ruderal plants that were not consumed by cattle.

Maize fields. After coffee, maize (Zea mays) was the most important crop
in terms of the cultivated acreage in the zone.The maize used in the region is
a native variety called by land owners “Maiz criollo”. Generally, maize is cult-
vated for self-consumption associated with other crops like beans {Phaseolus
vulgaris), jicama (Pachyrhizus angulatus), pumpkin (Cucurbita sp.) and yuca (Mani-
het esculenta).¥We found some individuals of Schizolobium pruriens or “‘pica pica”
in some maize fields, because this specie was used by some landowners like
green manures, weed and erosion control. However, its cultivation has been
abandoned. Each year, fand owners had 2 sowing seasons: a temporal one in
May and the winter or “tapachol” in October-November.

Preliminary resuits

A high richness was found in the tropical rainforest, followed by the acahuales
(or secondary vegetation systems) with more that 5 years of abandonment.
Maize and pasture fields were the feast diverse in terms of species richness.
in the tropical rain forest, we found in average 37 spp/100 m? in acahuales 3|
spp/ 100 m? maize fields 26 spp/100 m?, and finally in pastures we found i8
spp/ 100 m? (Figure 1).
The inventories show
that pasture fields in San

Fernando community had e 40 -
the highest species richness 2 35
for this land use type. One £ 3.
reason that may explain this g : f .
= H
is the type of management < 2 f Ef’%y’ %ﬁfé
by local farmers. Farmers ; 207 //é/
within these communities g 15 7
. . & i
allowed native species of 5 10 7
grass to grow. These na- N ; ////////
tive i £ )/Zf%
grasses compete with o | 7
< 0 '

introduced species like the

“Pasto Estrefla” (Cynodon Pasture Acahual Forest Maize
plectostachyus) and “Pasto
Insurgente”  (Brachiaria Figure 1. Species density per 100m? in each land use type in the three

brizantha). communities.
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The rainforest fragments 40 -
in Venustiano Carranza
community had the high-

35 -

30 |

est species richness in the

{00 m? squares. One likely

explanation would be that
the small rainforest patch-
es acted as “islands” for
different species that were

Average of species’ richness in 100 m-2

part of a rainforest con-

BHsFQvc Owm

tinuum. This may also be
. . “ Pasture Forest Maize
associated with the “edge

effect” and the constant

perturbation factors that -
the 3 sampled communities

Acahual

Figure 2. Average of species’ richness in 100 m? in four land use types in

may promote secondary Key: SF — San Fernando community; VC ~Venustiano Carranza community;

vegetation or the growth LM - Lopez Mateos community.

of tourist species inside

the fragments. Lopez Mateos rainforest community had the lowest species
diversity in 100 m2.This shows that rainforest fragments in this area were in a
better state than the other 2 communities.

The three communities present similar richness in 100 m? for maize
fields. Lépez Mateos present the highest number of species in acahuales. This
may be caused by the incidence of rainforest seeds that arrive to the sampled
sites. The acahuales closeness to the rainforest, environmental factors and
the location of the sites (i.e. at the rainforest mountains bottom) allowed a
higher number of species from the original vegetation, promoting a successful
regeneration process. Figure 2 shows the richness of species in each land use
type of each community.

Preview of current research

This investigation has the 60% of the work that was set to be done. Field
work and the processing of material were complete. The inventory results
included 940 botanic samples that were collected in the field. 80 percent
of the species where identified, while the rest were still unidenitified. The
data matrix was about 30 complete. In spite of the fact that this study is
incomplete, it gives a large extent of what consists of the vascular species
diversity in the four different land use types in the study sites in Los Tuxtlas,
Veracruz.
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