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Abstract 

A critical evaluation of two quantitative techniques used 
in ethnobotanical studies was undertaken using data con-
cerning plant use in a rural community in the semi-arid re-
gion of Pernambuco State, northeastern Brazil. The rela-
tive importance of 36 native woody species reported as 
being useful by 98 informants was calculated employing 
the Use-Value (UV) and Relative Importance (RI) tech-
niques. Both techniques place value on a given taxon 
based on the number of uses attributed to it. Results ob-
tained for both techniques are positively correlated, sug-
gesting that they can be used interchangeably to evaluate 
local knowledge of a given resource. The implications and 
interpretation limitations of these two techniques are dis-
cussed in detail.

Introduction

Quantitative techniques have been used in ethnobotany 
to compare the uses and the cultural importance of differ-
ent plant taxa. These analyses are of great scientific inter-
est as they reflect cultural value systems, and they may 
also aid in the conservation of biodiversity (Byg & Balslev 
2001). It is expected that people will be motivated to con-
serve resources that are most important to them, in con-
trast to resources perceived as less useful (Byg & Balslev 
2001, Garibaldi & Turner 2004). Phillips (1996), in a re-
view of ethnobotanical techniques, pointed out that proce-
dures based on “informant consensus” tend be more ob-
jective as they are designed to eliminate investigator bias 
in attributing relative importance to a given plant. 

The use of quantitative techniques to evaluate the rela-
tive importance of plants in a given culture is common 
in ethnobotanical literature. Ever since the publication 
of the Use-Value index proposed by Phillips and Gentry 
(1993a, 1993b) (modified from Prance et al. 1987), sim-
ilar approaches have been widely used by many differ-

ent authors (Albuquerque et al. 2005a, Cunha & Albu-
querque 2006, Galeano 2000, Gomez-Beloz 2002, Kris-
tensen & Balslev 2003, Kvist et al. 2001, Torre-Cuadros & 
Islebe 2003). The most popular techniques (indices) are 
based on “informant consensus” - the degree of agree-
ment among the different people interviewed concerning 
the use of a given resource (e.g., Byg & Balslev 2001). 
Numerous authors have applied these techniques to in-
vestigate the impact of exploitation of locally important 
resources, based on the supposition that however more 
important a resource is, the greater will be the exploita-
tion pressure placed upon it. Although these interpreta-
tions have sometimes been questioned (Albuquerque & 
Lucena 2005, Silva & Albuquerque 2004), neither their 
use as tools for evaluating the importance of a given re-
source, nor their limitations or scope, have been critically 
examined. According to Reyes-García et al. (2006) it is 
necessary now for “studies that assess the reliability of 
the different indices que presumably proxy for the same 
phenomena”.

We performed a rapid and simple evaluation of the Use-
Value (UV) and Relative Importance (RI) quantitative 
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techniques. The goal was to assess the correspondence 
between these indices. The technique of Use-Value, 
which is based on the number of uses and the number of 
people that cite a given plant, has been widely used within 
the enthnobotanical community to indicated the species 
that are considered most important by a given population 
(e.g., Galeano 2000, Torre-Cuadros & Islebe 2003). One 
of the most common approaches has been to associate 
the Use-Value with questions of conservation, based on 
the idea that the most important species will suffer the 
greatest harvesting pressure (see Albuquerque & Luce-
na 2005 for a critical review of published works on this 
subject). The technique of Relative Importance (RI), pro-
posed by Bennett and Prance (2000), was developed pri-
marily for measuring the usefulness of medicinal plants. 
The RI value is derived from the number of indications (of 
pharmacological properties) for that species and from the 
number ailments that it is used to treat. As such, the im-
portance of a species increases if it is used to treat more 
infirmities. As this technique was conceived, it would be 
possible to calculate the Relative Importance of a medici-
nal plant based only on secondary sources (journal pub-
lication, for example). A majority of the published works 
that have used this technique sought to identify the most 
important species to a given culture (taking into account 
either their exotic or native origin, as well) (Almeida & Al-
buquerque 2002, Janni & Bastien 2004); compare differ-
ences between the historically documented and contem-
porary importance of species (Janni & Bastien 2000); and 
to test hypothesis related to the use, knowledge, and con-
servation of medicinal plants (Almeida et al. 2005, Silva & 
Albuquerque 2005).

Both techniques are used as measures of relative impor-
tance, but neither distinguishes knowledge of a resource 
from its actual use and, as such, they are both treated 
here a measures of knowledge (for a brief review of the 
question of knowledge concerning a plant versus its effec-
tive use, refer to Reyes-Garcia et al. 2005), or of “theroret-
ical dimension” according to Reyes-Garcia et al. (2006). 
Although the Relative Importance technique is much less 
used than the Use-Value, we chose to examine it here due 
its useful manner of calculation. Both techniques consider 
the number of uses attributed to a given taxon in deter-
mining its importance (Albuquerque & Lucena 2005, Phil-
lips 1996, Silva & Albuquerque 2004, Silva et al. 2006), 
but they differ in that only the Use-Value technique in-
cludes the number of people that cite information for a 
given taxon (i.e. it is directly based on informant consen-
sus). As such, some authors suggest that the importance 
of a plant can be considered to be a synthesis of its vari-
ous uses (e.g., Byg & Balslev 2001). In that sense, we 
raise the following questions in this paper: Is there a rela-
tionship between the values obtained for a given species 
using the two techniques cited? Is there a difference in 
the ranking of the species generated by each technique? 
We believe that differences will be seen, as the two tech-
niques are calculated in different manners, but both will 
tend to agree on the most important species (see Silva 

et al. 2006 who also compared two techniques used in 
ethnobotanical studies). Additionally, we evaluated the 
context of the application of the two techniques, as well 
as their theoretical and practical limitations. The present 
study is part of a wider project on ethnobiology underway 
in northeastern Brazil, especially in areas of dry land veg-
etation (Albuquerque & Albuquerque 2005, Albuquerque 
& Andrade 2002a,b, Albuquerque & Lucena 2005, Albu-
querque et al. 2005a,b, Almeida & Albuquerque 2002, Al-
meida et al. 2005, Cunha & Albuquerque 2006, Ferraz et 
al. 2005, Gazzaneo et al. 2005, Lucena et al. 2006, Mon-
teiro et al. 2006a,b, Silva & Albuquerque 2005, Silva et 
al. 2006). 

Study Area

The present study was undertaken in an area of dry-land 
Caatinga vegetation in northeastern Brazil. Field work 
was undertaken in the “Riachão de Malhada de Pedra” 
community, in the municipality of Caruaru, in Pernambuco 
State, northeastern Brazil (Figure 1). The region has a hot, 
semi-arid climate, with average temperatures of 22oC and 
an average yearly rainfall of 609mm. Rainfall is concen-
trated in the months of June and July. The local vegetation 
is hypoxerophilous (Portal Caruaru 2003). The inhabitants 
of this community depend heavily on plants harvested 
from a nearby forest fragment belonging to the “Empresa 
Pernambucana de Pesquisa Agropecuária” Experimen-
tal Station (IPA). The station is located at 8°14’18”S and 
35°55’20”W, and lies nine kilometers northwest of the city 
of Caruaru, along the state highway PE-095 (Empresa 
Pernambucana de Pesquisa Agropecuária 2003). 

The community of “Riachão de Malhada de Pedra” is di-
vided into small urban agglomerations and isolated farm 
houses, with a total of 117 habitations. These people tra-
ditionally practice pastoral and agricultural activities, es-
pecially susbsistence agriculture (especially corn and 
beans). Drinking water for the community of “Riachão de 
Malhada de Pedra” is obtained once a week (Sunday) at 
a municipal fountain located in the village. Income is prin-
cipally derived from work offered at the IPA and on larger 
neighboring farms, as well as transportation services to 
Caruaru and other nearby towns. 

More details concerning the biological and cultural envi-
ronment in the region can be found in Alcoforado-Filho et 
al. (2003), Lucena (2005), Monteiro (2005), Monteiro et al. 
(2006a) and Oliveira (2005).

Methods

Ethnobotanical data was collected using semi-structured 
interviews held between January 2003 and July 2004. The 
informants were all family heads, independent of their age 
or gender. All of the homes in the community were visited, 
totaling 98 interviews. Some people refused to be inter-
viewed or, occasionally, the house was unoccupied dur-
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Figure 1. Location of the “Riachão de Malhada de Pedra” community in the municipality of Caruaru, state of 
Pernambuco, Brazil (Monteiro et al. 2006a).
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ing the research period. One informant per household (the 
household head, or the person responsible for the dwell-
ing) was approached and invited to participate in the inter-
view. A total of 55 men and 43 women were interviewed. 
All participated voluntarily, and were at least 18 years old. 
The interview focused on basic questions concerning the 
informant’s knowledge of the uses of local plants. A typical 
question would be: which local plants do you know and/
or use? Depending on the response, more specific ques-
tions concerning the types of uses were gradually formu-
lated. To help assure that the information was as unbiased 
as possible, efforts were made to avoid the presence of 
other people during the interviews. Participant observa-
tion was used to enrich the information gathered (Albu-
querque & Lucena 2004a,b). 

Semi-structured interviews allow researchers to gather a 
great deal of information from a large number of people 
in a relatively short period of time, while leaving the inter-
viewee more at ease to answer or comment on the ques-
tions put to them. On the other hand, one of the drawbacks 
of this technique is that is makes it much more difficult to 
standardize and analyze the responses. In our case, data 
analysis was based exclusively on locally known useful 
plants. It is possible that alternative methods of data gath-
ering would generate additional information useful for this 
research, some of which might even affect the results of 
some of the techniques used to analyze our data. This 
would need to be tested in future work.

As part of the interviews, a “guided-tour” technique was 
employed, consisting of walking through the forest with 
one or more informant in order to observe in loco the 
plants cited and to collect samples for posterior botanical 
identification (Albuquerque & Lucena 2004a). These col-
lections were deposited in the PEUFR herbarium, in the 
Departamento de Biologia, Universidade Federal Rural de 
Pernambuco. The plants cited were later placed into the 
following use-categories as appropriate: technology, me-
dicinal, food, construction, fuel, grazing, veterinary, and 
others. Within the category “others” were included spe-
cies cited for use in magical-religious rites, poisons, and 
personal hygiene. The specific types of uses mentioned 
by each informant were included in each of these general 
categories.

The local importance of each species cited was calculated 
using two different techniques: Use-Value (UV) and Rela-
tive Importance (RI). The Use-Value was calculated using 
the formula UV = ∑Ui/n (Rossato et al. 1999; Silva & Albu-
querque 2004; modified from Phillips and Gentry 1993a, 
1993b), where: Ui = the number of uses mentioned by 
each informant for a given species, n = the total number 
of informants. For example, if informant X mentioned 7 
uses for species a, and informant Y mentioned 3 uses for 
the same species, the UV of species a would therefore be 
5, (7+3) uses mentioned divided by 2 informants. As such, 
the Use-Value of a given plant is determined by the num-

ber of uses locally attributed to it in relation to the number 
of informants. In the original formulation of Phillips and 
Gentry (1993a), these authors considered in their calcula-
tions the number of times that each informant referred to 
a given species. Relative Importance (RI) is calculated 
using the formula RI = NUC + NT (adapted from Bennett 
& Prance 2000), where: NUC = number of use-categories 
of a given species (NUCS) divided by the total number 
of use-categories of the most versatile species (NUCVS). 
NT = is given by the number of types of uses attributed 
to a given species (NTS) divided by the total number of 
types of uses attributed to the most important taxon (NT-
MIT), independent of the number of informants that cite 
the species. For example, species a is cited as being used 
in medicine and construction (2 use-categories), and as a 
medicine it is used to treat coughs, headaches, and stom-
ach aches, while in construction it is used to make fences 
and build houses (thus totaling 5 types of uses). On the 
other hand, species b might be more verastil, being used 
in various categories and types of uses (possibly 4 and 
10, respectively). As such, the IR of species a would be 
1.0 = (2/4) + (5/10).

The Kolmogorov-Smirnov test was used to verify data 
normality (Zar 1996). In order to test if there was a rela-
tionship between the values obtained for each of the two 
indexes, the Spearman correlation coefficient was em-
ployed (Sokal & Rholf 1995). A correlation analysis was 
also performed, taking into account the value obtained 
with each tecnhique versus the number of use-categories, 
the number of informants that cited a given speceis as be-
ing useful, and the total of all the use citations.

Results

Informants identified a total of 36 native woody species 
as being useful (Table 1). On the average, the technique 
of Relative Importance tended to over-evaluate the spe-
cies (mean = 0.88, standard deviation = 0.43) in relation 
to the Use-Value technique (mean = 0.41, standard devia-
tion = 0.56) (Table 2). The two techniques were strongly 
correlated (rs= 0.75; P< 0.0001), however, indicating that 
a given species tends to have the same importance irre-
spective of the technique employed. The average number 
of use categories in the sample was 3.8. The techniques 
depended strongly on the number of use-categories at-
tributed to any plant, although this relationship was much 
stronger (as would be expected) for the Relative Impor-
tance technique (rs= 0.93; P< 0.0001) than it was for the 
Use-Value (rs= 0.65; P< 0.0001). When the correlations 
were analyzed considering the above average species 
(rs= 0.74; P< 0.001) and below average species (rs= 0.64; 
P< 0.05) in the use categories, it was seen that there was 
a strong relationship between the two techniques, being 
even greater among species that had more local uses. In 
the same sense, there is a significant correlation between 
the techniques in relation to the number of informants that 
cited a given species as being useful (UV: rs= 0.97, P< 
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Table 1. Classification of woody plants known to a rural community in the municipality of Caruaru (northeastern Brazil). 
based on two quantitative measures of relative importance. # = Number of use categories. Inf = Number of informants.   
∑ = Number of citations. UV = Use-Value. RI = relative importance. *Plant material collected in the same area, although 
at different times.

Family Species Vernacular (Voucher) # Inf ∑ UV IR
Anacardiaceae

Myracroduon urundeuva (Engl.) Fr. All.
Schinopsis brasiliensis Engl.

Aroeira (46171)
Braúna (33394*)

6
6

80
67

182
136

1.85
1.38

1.70
1.65

Bombacaceae
Chorisia glaziovii (O. Kuntze) E. Santos Barriguda (15584*) 2 10 10 0.10 0.38

Boraginaceae
Cordia trichotoma (Vel.) Arráb. ex Steud.
Cordia globosa (Jacq.) Humb., Bompl. & Kunth

Frei Jorge (44266)
Maria Preta (44238)

4
3

22
5

30
8

0.30
0.08

0.87
0.57

Burseraceae
Commiphora leptophloeos (Mart.) J. B. Gillet Umburana (43840) 6 34 49 0.5 1.55

Caesalpiniaceae
Bauhinia cheilantha (Bong.) Steud.
Caesalpinia pyramidalis Tul.

Mororó (43839)
Catingueira (44239)

3
4

27
60

77
119

0.78
1.21

0.92
1.07

Capparaceae
Capparis jacobinae Moric.
Capparis hastata L.

Incó (43823)
Feijão-de-boi (43822)

5
4

6
26

12
67

0.12
0.68

1.01
1.17

Clusiaceae
Clusia sp. Gameleira (45765) 2 3 4 0.02 0.33

Euphorbiaceae
Croton argyroglossum Baill.
Croton blanchetianus Baill.
Croton rhamnifolius Kunth.
Jatropha curcas L.
Jatropha mollissima (Pohl) Baill.
Manihot cf. dichotoma Ule
Sapium sp.
Sebastiana jacobinensis (Mull. Arg.) Mull. Arg.

Velame Branco (44267)
Marmeleiro (43833)
Velame (43804)
Pinhão Manso (43838)
Pinhão Brabo (43809)
Maniçoba (43816)
Burra Leiteira (46191)
Leiteiro (44245)

2
7
6
3
4
2
3
4

5
39
16

9
28

7
24

4

8
74
18
10
34

8
30

5

0.08
0.75
0.18
0.10
0.34
0.08
0.30
0.05

0.58
1.75
1.20
0.67
0.67
0.38
0.57
0.77

Malpighiaceae
Malpighiaceae 1 Rama Branca 3 8 12 0.12 0.52

Meliaceae
Cedrela odorata L. Cedro (44265) 4 4 13 0.22 1.02

Mimosaceae
Acacia sp.
Acacia farnesiana (L.) Willd.
Acacia paniculata Willd. 
Acacia piauhienses Benth.
Anadenanthera colubrina (Vell.) Brenam
Parapiptadenia sp. 
Piptadenia stipulacea (Benth.) Ducke

Rapadura (45766)
Jurema Branca (44262)
Unha-de-gato (43811)
Calombi Branco (44268)
Angico (43824)
Miguel Correia (45771)
Calombi (44268)

1
4
3
3
7
3
3

3
10
20
29
90

5
33

3
15
23
42

261
8

38

0.03
0.15
0. 23
0.42
2.66
0.08
0.38

0.19
1.02
0.67
0.62
2
0.62
0.62

Myrtaceae
Eugenia sp.
Eugenia uvalha Camb.
Myrciaria sp.

Batinga (46127)
Ubaia (457773)
Jaboticaba (45774)

4
5
5

4
8

18

8
19
29

0.08
0.19
0.29

0.77
1.01
1.06
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0.001; RI: rs= 0.69, P< 0.001) with the total number of ci-
tations for a given plant (UV: rs= 0.99, P< 0.001; RI: rs= 
0.74, P< 0.001). These relationships were strongest using 
the Use-Value technique.

Table 3 lists the ordination of the 10 most important species 
as derived by each technique. In general, both techniques 
considered the same species, the principal differences be-
ing in their ordering. Anadenanthera colubrina (Vell.) Bre-
nan occupied first place for both techniques. Myracrodru-

on urundeuva (Engl.) Fr. All. occupied 2nd place using the 
Use-Values technique, and 3rd place using the Relative 
Importance technique. However, some differences were 
observed when comparing all the species listed by the 
two techniques. For example, Acacia piauhienses Benth. 
and Bauhinia cheilantha (Bong.) Steud. only appeared on 
the Use-Value list, probably because these two plants had 
three use-categories attributed to them by a number of 
informants. Their absence from the RI list was probably 
related to the fact that this technique only valorizes spe-

Table 3. Ranking of the species of the plants considered to be most important to a rural community in the municipality 
of Caruaru (northeastern Brazil), based on two quantitative measures of relative importance. UV = Use-Value. RI = 
relative importance.

Species Ranking 
  UV                                                   IR

Acacia piauhienses Benth. 10º -
Anadenanthera colubrina (Vell.) Brenam 1º 1º
Bauhinia cheilantha (Bong.) Steud. 6º -
Caesalpinia pyramidalis Tul. 4º 9º

Capparis hastata L. 8º 8º
Commiphora leptophloeos (Mart.) J. B. Gillet 9º 5º
Croton blanchetianus Baill. 7º 2º
Croton rhamnifolius Kunth. - 7º
Myracroduon urundeuva (Engl.) Fr. All. 2º 3º
Myrciaria sp. - 10º
Schinopsis brasiliensis Engl. 3º 4º
Zizyphus joazeiro Mart. 5º 6º

Table 2. Descriptive statistics of the two quantitative measures of relative importance. UV = Use-Value. RI = relative 
importance.

Statistics   UV                                                   IR
Average 0.41 0.88
Standard Deviation 0.56 0.43
Mínimum 0.02 0.19
Maximum 2.66 2.00

Percent Variation 135.74% 49.64%

Family Species Vernacular (Voucher) # Inf ∑ UV IR
Nyctaginaceae

Guapira laxa (Netto) Furlan Piranha (44264) 4 12 19 0.19 0.87
Rhamnaceae

Zizyphus joazeiro Mart. Juá (45761) 5 37 80 0.81 1.31
Solanaceae

Capsicum parvifolium Sendtm. Pimentinha (43844) 3 0.09 0.62
Verbenaceae

Lantana camara L.
Lippia sp.

Chumbinho (43851)
Camarazinha (46124)

2
2

0.13
0.03

0.53
0.43
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cies with a significant number of uses, independent of the 
number of informants that may cite them. Likewise, Myrci-
aria sp. and Croton rhamnifolius Kunth. appear on the RI 
list but not the UV list (see Table 3). The reason for their 
presence on the RI list lies in the fact that these two spe-
cies had five and six use categories attributed to them, 
respectively. The attribution of many use categories also 
determined the ranking of Croton blanchetianus Baill; its 
seven use-categories were responsible for its jump from 
7th on the UV list to 2nd place on the RI list. 

Discussion

Relative Importance or Cultural Importance? 

Before presenting a complete analysis of the data, we 
would like to discuss our use of certain terms. The terms 
“cultural importance” and “relative importance” are usu-
ally used interchangeably in the literature to refer to the 
importance of certain plants to a given culture. Howev-
er, a majority of quantitative techniques are based on 
the premise that Relative Importance is a measure of the 
types of uses attributed to the species, while possibly ig-
noring certain cultural and social factors. Byg and Balslev 
(2001), for example, have point out that although many 
ethnobotanical studies presume that although the impor-
tance of a plant derives from the different ways it is used, 
this premise rarely has been tested. These authors en-
countered a positive correlation between the importance 
value of a plant (measured by the number of informants 
that considered the plant important), the Use-Value, and 
the number of uses. According to these authors, this rein-
forces the idea that importance is a synthesis of the multi-
plicity of uses that a plant offers. On one hand, our results 
reinforce this idea, but on the other hand, they indicate 
that the importance of a plant may not be solely deter-
mined by the number of uses it has, but also by how well 
known it is. In some cases, the influence of the number of 
informants maximizes the Use-Value of a given species 
when they attribute many uses to a plant. But if only a sin-
gle person cites many uses for a given plant, a high value 
would seem to be idiosyncratic. As such, we feel that both 
of these techniques measure only certain aspects of the 
relationship between people and plants and, as such, in-
terpretations of the cultural importance of these species 
based on these indices are not on firm ground.

The importance, or cultural significance, of a given plant 
to a given community does not always seem to be solely 
a function of the number of applications attributed to it in 
a given social and cultural context. For example, Mimosa 
tenuiflora (Willd.) Poir. (known as jurema-preta in north-
eastern Brazil) has very important religious-magic signifi-
cance to many indigenous groups, and they even identify 
themselves as an ethnic group in terms of their use of this 
plant (Albuquerque 2001, Mota & Albuquerque 2002). 

The first attempts to evaluate the cultural significance of 
plants were made by investigators within the anthropolog-
ical tradition (Berlin et al. 1966, Stoffle et al. 1990, Turner 
1988). Using a systematic perspective, the identification 
of a culturally significant plant should take into account 
various aspects, such as: intensity, types, and multiplic-
ity of uses; name and terminology within the native lan-
guage; the plant’s role in narratives, ceremonies, or in 
symbolism; persistence and memory of its uses in spite of 
cultural changes; its position with the culture (Garibaldi & 
Turner 2004). Until it can be demonstrated experimentally 
that the results supplied by techniques emphasizing the 
multiplicity of uses generate similar results as those that 
incorporate other cultural elements.

At least one of the techniques evaluated, the Use-Value, is 
based on idea of informant consensus. Although the tech-
nique of RI does not reflect directly on the consensus of 
responses among the interviewees, it does in fact seem to 
be influenced by this factor. Informant consensus is based 
on the theory of cultural consensus, whose central idea is 
the use of agreement between informants in order to in-
fer about the information shared in a given culture (Rom-
ney et al. 1986, 1987). The theory of cultural consensus is 
based on three premises: “1. There is a culturally correct 
answer for every question; 2. Each informant responds to 
the tasks independently of other informants; 3. The prob-
ability that an informat will answer correctly a question in a 
domain of knowledge reflects the informant’s competence 
in that domain” (Reyes-Garcia et al. 2004). Thus, the use 
of indices in ethnobotany, based on the concept of con-
sensus, seeks to identify plant taxa demonstrating a high 
degree of shared knowledge among individuals within a 
given culture. In this sense, a plant with a high use value 
would theoretically have a correspondingly high cultural 
consensus (although limitations to this interpretation are 
discussed in the next section). But, the UV index is a sim-
ple evaluation that differ of Cultural Consensus Analysis 
(see, for example, Romney et al. 1986, 1987). 

Applications and Limitations of the Techniques

We have confirmed our original idea that there are in fact 
differences generated by the two techniques, although 
these are relatively small. The explanation for the sig-
nificant correlation between the indices is that the tech-
niques capture the same aspect of traditional knowledge. 
The Use-Value places more emphasis on species that 
have many uses, even if these uses are only known to a 
few people (Silva & Albuquerque 2004, Silva et al. 2006). 
The number of uses is therefore the principal factor in this 
technique and, although associated with the consensus 
of the informants, it will in great part determine the final 
results. Phillips et al. (1994) defend the use of this tech-
nique based on the objectivity of the analysis and the ab-
sence of any investigator bias. Other authors have used 
the Use-Value technique to infer the use pressure imping-
ing on a given resource (based on the idea that any impor-
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tant plant with be more heavily used) (Galeano 2000, Luo-
ga et al. 2000) and/or to compare knowledge concerning 
plant resources between different groups of informants or 
ethnic groups (Gomez-Beloz 2002, Kristensen & Balslev 
2003). The first inference is questionable, as we are not 
aware of any work that has tested the hypothesis that 
there exists a relationship between the Use-Value and the 
frequency (or intensity) of extraction for any plant taxon. 
The second inference, that these techniques can be used 
as measures of knowledge, seems more acceptable to 
us. Some workers have been able to associate the Use-
Value of a plant with its local availability, supporting the 
view that there is a direct relationship between the relative 
importance of a plant and its local abundance (see Albu-
querque & Lucena 2005, Albuquerque et al. 2005a, Phil-
lips & Gentry 1993a,b). 

The technique of Relative Importance (RI) emphasizes 
those plants that have the greatest absolute number of 
uses. As such, it can not be used to validate the argument 
that the importance of a given plant is associated with its 
multiple uses. As the results of both techniques are posi-
tively correlated, it is reasonable to suggest that they can 
be used interchangeably to evaluate local knowledge of a 
given resource. In the face of these considerations, how-
ever, we suggest that these techniques be used to mea-
sure the importance of plants in very specific contexts. 
These two measures reveal only knowledge associated 
with a given species; use pressures cannot be inferred, 
nor evaluations of the plant’s cultural importance or sig-
nificance. More research will be necessary to determine 
if the cultural importance of any plant can really be mea-
sured by techniques such as those cited above. In light of 
our results, however, some potential applications of these 
techniques can be inferred. The UV technique: is indicat-
ed when the selection of interviewees is random, as it is 
strongly influenced by the interviewees themselves; it is 
ideal for evaluating the potential use of a given plant, and 
the extent of any knowledge about it, as the technique is 
derived from the perspective of what people consider use-
ful. The RI technique: can be used with secondary data, 
without the need for direct interviews, for the results are 
influenced by the use-categorties. This technique is use-
ful in structured studies where the researchers can clearly 
and objectively define the categories to allow comparisons 
with other studies, and it can be used with small numbers 
of interviewees (ideally among people with a wide cultural 
knowledge) as it is less sensitive to the number of infor-
mants who cite a given plant. 

The results demonstrated that both techniques have basic 
limitations that interfere with the values that can be attrib-
uted to a species: the RI technique gives more importance 
to species with elevated numbers of uses, but without tak-
ing into consideration the number of people that cite these 
uses; the Use-Value technique, on the other hand, is 
greatly influenced by the number of people citing the uses 
of a species, thus a plant may be highly rated even if its 

many uses were cited by only a small number of people. 
As such, differences tend to increase when a species is 
heavily used (Use-Value), or when it has many uses attrib-
uted to it (RI). The two techniques can be similarly affect-
ed by individual informants who intensively use, or cite, a 
single species. A disadvantage of both techniques is that 
they do not distinguish between past use, knowledge, and 
actual use (or real use, for some authors). Although both 
techniques can be influenced by “individual competence” 
(for example, the participation of someone with exception-
al knowledge may favor a given plant), the RI technique 
is less vulnerable to this variable as it does not take into 
account the number of informants in calculating the final 
results. However, the technique of Use-Value may indi-
cate how knowledge about a certain plant is distributed 
in a community, but it requires that each informant be in-
terviewed separately in order to avoid influencing one an-
other, which involves much more time and effort in data 
collecting.

Acknowledgements

The authors would like to thank the “Empresa Pernambu-
cana de Pesquisa Agropecuária (IPA)” in Caruaru, Per-
nambuco for logistical support at their experimental sta-
tion; CNPq and FACEPE (“edital Primeiros Projetos”) for 
financial support given to Ulysses Paulino de Albuquer-
que; the informants of the community studied for their 
hospitality and solicitude; and the Federal Rural Univer-
sity of Pernambuco, as well as the anonymous reviews for 
their important suggestions. 

Literature Cited

Albuquerque, C.A. & U.P. Albuquerque. 2005. Local per-
ceptions towards biological conservation in the communi-
ty of Vila Velha, Pernambuco, Brazil. Interciencia 30:453-
459

Albuquerque, U.P. 2001. The use of medicinal plants by 
the cultural descendants of african peolple in Brazil. Acta 
Farmacéutica Bonaerense 20:139-144.

Albuquerque, U.P. & L.H.C. Andrade. 2002a. Conheci-
mento botânico tradicional e conservação em uma área 
de caatinga no estado de Pernambuco, Nordeste do Bra-
sil. Acta Botanica Brasílica 16:273-285.

Albuquerque, U.P. & L.H.C. Andrade. 2002b. Uso de re-
cursos da caatinga: o caso do Agreste de Pernambuco 
(Nordeste do Brasil). Interciencia 27:336-346.

Albuquerque,U.P., L.H.C Andrade & A.C.O. Silva. 2005a. 
Use of plant resources in a seasonal dry forest (northeast-
ern Brazil). Acta Botanica Brasilica 19:27-38.



Albuquerque et al. - Evaluating Two Quantitative Ethnobotanical Techniques 

http://hdl.handle.net/10125/237

59

Albuquerque, U.P., L.H.C. Andrade & J. Caballero. 2005b. 
Structure and Floristic of Homegardens in Northeast of 
Brazil. Journal of Arid Environments 62:491-506.

Albuquerque, U.P. & R.F.P. Lucena. 2004a. Seleção e es-
colha dos informantes. Pp. 19-35 in Métodos e técnicas 
na pesquisa etnobotânica, org. Edited by U.P. Albuquer-
que & R.F.P. Lucena. Nupeea, Recife.

Albuquerque, U.P. & R.F.P. Lucena. 2004b. Métodos e 
técnicas para a coleta de dados. Pp. 37-62 in Métodos e 
técnicas na pesquisa etnobotânica, org. Edited by U.P. Al-
buquerque & R.F.P. Lucena. Nupeea, Recife.

Albuquerque, U.P. & R.F.P. Lucena. 2005. Can apparency 
affect the use of plants by local people in tropical forests? 
Interciencia 30:506-511.

Alcoforado-Filho, F.G., E.V.S.B. Sampaio & M.J.N. Rodal. 
2003. Florística e fitossociologia de um remanescente de 
vegetação caducifólia espinhosa arbórea em Caruaru, 
Pernambuco. Acta Botanica Brasilica 17:287-303.

Almeida, C.F.C.B.R. & U.P. Albuquerque. 2002. Uso e 
conservação de plantas e animais medicinais no estado 
de Pernambuco: um estudo de caso no Agreste. Inter-
ciencia 27:276-285. 

Almeida, C.F.C.B.R., T.C.L. Silva, E.L.C. Amorim, M.B.S. 
Maia & U.P. Albuquerque. 2005. Life strategy and chemi-
cal composition as predictors of the selection of medici-
nal plants from the Caatinga (Northeast Brazil). Journal of 
Arid Environments 62:127-142. 

Bennett, B.C. & G.T. Prance. 2000. Introduced Plants in 
the Indigenous Pharmacopeia of Northern South América. 
Economic Botany 54:90-102.

Berlin, B., D.E. Breedlove & P.J. Raven. 1966. Folk taxo-
nomics and biological classification. Science 154:273-75.

Byg, A. & H. Baslev. 2001. Diversity and use de palms 
in Zahamena, eastern Madagascar. Biodiversity and Con-
servation 10:951-970.

Cunha, L.V.F.C. & U.P. Albuquerque. 2006 Quantitative 
ethnobotany in an atlantic Forest fragment of northeast-
ern Brazil – implications to conservation. Environmental 
Monitoring and Assessment. 114:1-25. 

Empresa Pernambucana de Pesquisa Agropecuária. 
2003. www.ipa.br.  

Ferraz, J.S.F., I.M.J. Meunier & U.P. Albuquerque. 2005. 
Conhecimento sobre espécies lenhosas úteis da mata 
ciliar do Riacho do Navio, Floresta, Pernambuco. Zonas 
Áridas 9:27-39. 

Galeano, G. 2000. Forest use at the Pacific Coast of 
Chocó, Colômbia: a quantitative approach. Economic 
Botany 54:358-376.

Garibaldi, A. & N. Turner. 2004. Cultural Keystone spe-
cies: Implications for conservation and restoration. Ecol-
ogy and Society 9(3):1.

Gazzaneo, L.R.S., R.F.P. Lucena & U.P. Albuquerque. 
2005. Knowledge and use of medicinal plants by local 
specialists in a region of Atlantic Forest in the state of Per-
nambuco (Northeast Brazil). Journal of Ethnobiology and 
Ethnomedicine 1:1-9. 

Gomez-Beloz, A. 2002. Plant use knowledge of the Winiki-
na Warao: the case for questionnaires in ethnobotany. 
Economic Botany 56:231-241.

Janni, K.D. & J.W. Bastien. 2000. Establishing 
ethnobotanical conservation priorities: A case study of the 
Kallawaya pharmacopoeia. Sida, Contributions to Botany 
19:387-398.

Janni, K.D. & J.W. Bastien. 2004. Exotic botanicals in the 
Kallawaya pharmacopoeia. Economic Botany 58(supp.):
S274-S279.

Kristensen, M. & H. Balslev. 2003. Perceptions, use and 
availability of woody plants among the Gourounsi in Burki-
na Faso. Biodiversity and Conservation 12:1715-1739.

Kvist, L.P., M.K. Andersen, J. Stagegaard, M. Hessel-
soe & C. Llapapasca. 2001. Extraction from woody forest 
plants in flood plain communities in Amazonian Peru: use, 
choice, evalutaion and conservation status of resources. 
Forest Ecology and Management 150:147-174.

Lucena, R.F.P. 2005. A hipótese da aparência ecológica 
poderia explicar a importância local de recursos vegetais 
em uma área de caatinga? M.S. Thesis, Department of Bi-
ology, Federal Rural University of Pernambuco. 

Lucena, R.F.P., U.P. Albuquerque, J.M. Monteiro, 
C.F.C.B.R. Almeida, A.T.N. Florentino & J.S.F. Ferraz. 
2006. Useful plants of the semi-arid northeastern region 
of Brazil - a look at their conservation and sustainable 
use. Environmental Monitoring and Assessment In press. 

Luoga, E.J., E.T.F. Witkowski & K. Balkwill. 2000. Differ-
ential utilization and ethnobotany of trees in Kitulanghalo 
Forest Reserve and surrounding communal lands, East-
ern Tanzania. Economic Botany 54:328-43.

Monteiro, J.M. 2005. Teor de taninos em espécies ar-
bóreas medicinais da caatinga: aspectos ecológicos e et-
nobotânicos. M.S. Thesis, Department of Biology, Federal 
Rural University of Pernambuco. 



Ethnobotany Research & Applications60

http://hdl.handle.net/10125/237

Monteiro, J.M., U.P. Albuquerque, E.M.F. Lins-Neto, E.L. 
Araújo & E.L.C. Amorim. 2006a. Use patterns and knowl-
edge of medicinal species among two rural communities 
in Brazil’s semi-arid northeastern region. Journal of Eth-
nopharmacology 105:173-186. 

Monteiro, J. M., C.F.C.B.R. Almeida, U.P. Albuquerque, 
R.F.P. Lucena, A.T.N. Florentino & R.L.C. Oliveira. 2006b. 
Use and traditional management of Anadenanthera colu-
brina (Vell.) Brenan in the semi-arid region of northeastern 
Brazil. Journal of Ethnobiology and Ethnomedicine 2:1-7. 

Mota, C.N. & U.P. Albuquerque. 2002. Editors of As mui-
tas faces da jurema: de espécie botânica a divindade 
afro-indígena. Bagaço, Recife.

Oliveira, R.F. 2005. O uso de alta riqueza de plantas me-
dicinais reduz o impacto sobre as espécies nativas na 
caatinga? M.S. Thesis, Department of Botany, Federal 
University of Pernambuco. 

Phillips, O. 1996. Some quantitative methods for analyz-
ing ethnobotanical knowledge. Pp. 171-197 in Selected 
guidelines for ethnobotanical research: a field manu-
al. Edited by M. Alexiades. New York Botanical Garden, 
Bronx, New York. 

Phillips, O. & A.H. Gentry. 1993a. The useful plants of 
Tambopata, Peru: I. Statistical hypothesis tests with a new 
quantitative technique. Economic Botany 47:15-32.
Phillips, O. & A.H. Gentry. 1993b. The useful plants of Tam-
bopata, Peru: II. Additional hypothesis testing in quantita-
tive ethnobotany. Economic Botany 47:33-43.

Phillips, O., A.H. Gentry, C. Reynel, P. Wilkin & C. Gálvez-
Durand. 1994. Quantitative ethnobotany and Amazonian 
conservation. Conservation Biology 8:225-48. 

Portal Caruaru. 2003. Disponível em: www.caruaru.com.
br/geografia.htm

Prance, G.T., W. Balée, B.M. Boom & R.L. Carneiro. 1987. 
Quantitative ethnobotany and the case for conservation in 
Amazonian. Conservation Biology 1:296-310. 

Reyes-Garcia, V., E. Byron, V. Vadez, R. Godoy, L. Apaza, 
E.P. Limache, W.R. Leonard & D. Wilkie. 2004. Measuring 
culture as shared knowledge: Do data collection formats 
matter? Cultural knowledge of plant uses among Tsimane’ 
Amerindians, Bolivia. Field Methods 16:135-156. 

Reyes-Garcia, V., V. Vadez, T. Huanca, W. Leonard & D. 
Wilkie. 2005. Knowledge and consumption of wild plants: 
a comparative study in two Tsimane’ villages in the Boliv-
ian Amazon. Ethnobotany Research & Applications 3:201-
207.

Reyes-Garcia, V., V. Vadez, S. Tanner, T. McDade, T. 
Huanca & W. Leonard. 2006. Evaluating indices of tra-
ditional ecological knowledge: a methodological contribu-
tion. Journal of Ethnobiology and Ethnomedicine 2:21.

Romney, A.K., S.C. Weller & W.H. Batchelder. 1986. Cul-
ture as consensus: a theory of culture and informant ac-
curacy. American Anthropologist 88:313-338.

Romney, A.K., W.H. Batchelder & S.C. Weller. 1987. Re-
cent applications of cultural consensus theory. The Ameri-
can Behavioral Scientist 31:163-177.

Rossato, S.C., H.F. Leitão-Filho & A. Begossi. 1999. 
Ethnobotany of Caiçaras of the Atlantic Forest Coast (Bra-
zil). Economic Botany 53:387-395.

Silva, A.C.O. & U. P. Albuquerque. 2005. Woody medicinal 
plants of the caatinga in the state of Pernambuco (North-
east Brazil). Acta Botanica Brasilica 19:17-26.

Silva, V.A. & U.P. Albuquerque. 2004. Técnicas para 
análise de dados etnobotânicos. Pp. 63-88 in Métodos e 
técnicas na pesquisa etnobotânica, org. Edited by U.P. Al-
buquerque & R.F.P. Lucena. Nupeea, Recife.

Silva, V.A., L.H.C. Andrade & U.P. Albuquerque. 2006. 
Revising the cultural significance index: the case of the 
Fulni-ô in northeastern Brazil. Field Methods 18:98-108.

Sokal, R.R. & F.G. Rholf. 1995. Biometry. Freeman and 
Company, New York.

Stoffle, R.W., M.J. Evans & J. Olmsted. 1990. Calculating 
the cultural significance of american indian plants: Paiute 
and Shoshone ethnobotany at Yucca mountain, Nevada. 
American Anthropologist 92:416-432.

Torre-Cuadros, M.A. & G.A. Islebe. 2003. Traditional eco-
logical knowledge and use of vegetation in southeastern 
Mexico: a case study from Solferino, Quintana Roo. Bio-
diversity and Conservation 12:2455-2476.

Turner, N.J. 1988. “The importance of a rose”: Evaluating 
the cultural significance of plants in Thompson and Lillooet 
interior Salish. American Anthropologist 90:272-290.

Zar, J.H. 1996. Bioestatistical analysis. Prentice-Hall, 
London.


