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Determination of ecological indexes
to support the conservation of forest
species in “Jacaron” natural forest

1. Introduction

Forest is one of the most important natural
resources supporting the economic and social
development of Ecuador, therefore it is essential
to preserve this ecosystem and to promote its
sustainable use (Barrantes et al., 2010). However,
in 2008 there was a forest area of approximately
13,028,099 ha in the continental area of Ecuador,
while in 2015 this area decreased to 12,876,547 ha
(FAO, 2015) pointing out a significant loss of this
resource due to deforestation.

Of the total area of forest that covers the
ecuadorian territory, it has been estimated that
the vast majority corresponds to natural forest
(approximately 11,962,000 ha), of which 80% is
located in the Amazon region, 13% in the Coastal
region and 7% in the Highland region (MAE, 2007).
“Jacaron” forest is located in “San Antonio de
Pollongo” association, Colta canton, Chimborazo
province; it is a cloudy forest containing orchids
as epiphytic species, saprophytes on the branches
of other plants, shrubs and grasslands on 3800
meters above sea level (Burbano et al., 2015).

On the other hand, the conservation of eco-
systems includes the protection of composition,
structure and functions of those elements that
constitute the biodiversity (Fournier et al., 2017).
Biodiversity protection is a complex problem that
requires a deep understanding of the relationship
between the environment and society in specific
geographical areas. In particular, the variety, type
and amount of vegetation are relevant indicators
in the analysis of the biodiversity for a given
ecosystem (Luebert & Becerra, 1998).

Among the tools and methods used to asses
the conservation status are inventories, which
describe the structure and functions of the
vegetation with the aim of depicting its use
and management (Alvarez et al, 2006). The
characterization of physiognomic properties
allows the recognition of the structural
complexity while its representation by using
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specific formulas summarizes the information
into a single value. Such an approach enables also
the comparison between the diversity of different
habitats or the diversity of the same habitat
through time. Therefore, quantitative measures
(indexes) are used to characterize the relevance
of habitat conservation in protected areas (Suarez
& Vischi, 1997). Some of them are described in the
following.

1.1. Diversity Indexes

The indexes that incorporate the number of
species (s) and the total number of individuals of
all species (N) are described in Table 1 (Pla, 2006).

Table 1: Description of diversity indexes

Index Equation
S
Gleason =
¢ log N
D S
Menhinick Mn = —=

JN

Simpson’s index (Ramirez, 2006) does not
consider only the number of species (s) and the
total number of individuals (N), but also the
distribution of individuals among species (n,) as
described in Equation 1.

DYZI_M (1)
‘ N(N -1)

When the sampling has not been done
randomly or the data of the entire community
was obtained, this index should be calculated
using the Equation 2 to get more accurate results.

NN (2)




1.2. Information Indexes

Shannon index of diveristy

Shanon’s index of diversity assumes that
individuals are selected randomly and that all
species are represented in the sample (as in this
study) (Ramirez, 2006). It is calculated using
Equation 3.

H'=-3 p,Inp, 3)

pi_ﬁ

where:

Distribution of individuals by species

The last three indexes described above,
excepting those of Gleason and Menhinick
(Menbhinick, 1964) use the species richness and
the distribution of individuals among species
together. Nevertheless, in some cases, measured
separately both of the components are useful. The
species richness can be expressed by the number
of species while the evenness in the distribution
could be expressed with regard to the aggregation
of species that provides the maximum diversity
for N and s (Casanoves et al., 2011). The greatest
diversity occurs when individuals (N) are evenly
distributed (each n=N/s). Therefore, the greatest
possible values of the studied indexes will be:

o= ) "
o b

Ay =11 ®)
N
H,max = Ln(s) (6)

The evenness of the distribution of N
individuals in the species can be expressed as the
ratio of the diversity according to the observed
data and the rate of maximum diversity (Moreno,
2001; Equations 7-9).

DS
A
E, =—* ®)
Amax
o
J=— 9
I ©)

1.3. Indexes and Expressions of Similarity
between Communities

Coefficients of community

Coeflicients of community (Mufioz et al,
2013) are described in Table 2. These indexes
vary between 0 (no common species) and 1 (all
species).

Proportional similarity

The abundance of each species in each
community can be tabulated as a percentage
(Ramirez, 2006).

Table 2: Description of similarity indexes

Coefficient Equation Description
¢ sy &s, - the
— 1 2
Jaccard (CC; s, +8,—c number of species in

communities 1 and
2¢ 2;¢ - the number of
species common to
two communities.

Sorensen CC, =
s, +S,

Table 3: Importance values

Criteria Equation Description
It is defined as the number
. n. of individuals per area unit.
Density D. =—- Where: n,_ is the number of
(D) " A4 individuals of the species i,
and 4 is the sampled area (m?).
Relati n.  Where: n, is the number of
€ at.lve RDi = —— individuals of the species i
Density ZI’Z and Y is the total number of
(RD) individuals of all species.
Where: j is the number of
Frequency J ; plots where are the species and
f,- =— k is the total number of plots
(F) k or transects.
Relative 7 Where: /, is the frequency of
F R =i the species i and ) f'is the total
requency i Z -
[ frequency of species.
(RF)
Where: a, is the sum of the
Coverage a. basal areas for each species;
& Cl. =— it can be considered directly
©) A as the diameter at the breast
height (DBH).
Relative c C, Z&l/here: ¢ is' thedc%/grqgetl?f
= e species i an is the
Coverage ZC total coverage or basal area of
(RC) all species.
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The percentage of similarity (PS) is defined
according to Equation 10.

PS=3% RD,

i, min

(10)

where RD, = is the minimal relative density
of a species.

The importance value (IV) is determined by
the sum of three relative measures of a given
species i, as shown in Equation 11.

IV.=RD,+ fR + RC, (11)

The value of IV, varies between 0 and 300; by
dividing it by 3 a value - importance percentage
- is obtained, which ranges between 0 and 100. It
provides an overall estimate of the importance of
a species within a community (Casanoves, 2011).

In the center of Ecuadorian Highland region,
there is a very limited knowledge about existence,
diversity, ecological indexes and current status of
forest genetic resources; consequently, the degree
of deterioration and risks of endemic populations
have increased. It is also the goal of the present
study to design a mechanism that based on the

Fig. 1: Area of study
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inventory of plant species and ecological indexes,
to determine which are the prioritary species of
“Jacardn” forest for conservation, due to the lack
of diversity data in the study area.

The objectives of this study were set to:

- (i) identifying the importance of forest
species within the studied ecosystem;

- (ii) recognizing the similarities between
altitudinal belts of the studied ecosystem;

- (iii) interpreting the dasometric parameters
(measurements of trees and forest stands as well
as the study of the metric laws that govern their
evolution).

2. Materials and methods

2.1. Study Area

“Jacardn” forest is located in the Colta Canton,
province of Chimborazo - Central Ecuador at
UTM coordinates: 734,862.95 X - 9,788,244.89 Y.
The average temperature of the area is around
12 °C, relative humidity is of 73% and the annual
precipitation ranges from 250 to 1000 mm
(Municipio de Colta, 2013).













































































































































