
In a recent paper, Keylock (2005) presented an inter-

esting discussion leading towards the generalisation of di-

versity indices. After emphasising the desirable features

of a diversity index, and mentioning the Hill family of in-

dices, Keylock (2005) claims: “It does not appear to have

been noted that, …, a preferable family of indices… can

be written as:” and proceeds to propose a generalised di-

versity index. Keylock (2005) does not appear to know,

nor the reviewers of his paper seem to have noticed that

his proposed Eq. 4 is the Patil-Taillie one parameter di-

versity index family (Patil and Taillie 1979, Tóthmérész

1993).

Parametric diversity index families have a long his-

tory. The first such index family, the Rényi diversity, was

suggested by the Hungarian mathematician Alfréd Rényi

(Rényi 1961), in the form:

(1)

where α≥0, α≠1, p� is the relative abundance of the i-th

species, and S is the number of species; α is a so-called

scale parameter.

It is easy to see that the Rényi diversity is closely re-

lated to the Patil-Taillie diversity index. The Rényi diver-

sity belongs to the one-parametric diversity index fami-

lies, and has four special cases (including the two that

Keylock (2005) rediscovered), at four special values ofα:

(i) At α = 0, the value of the Rényi diversity is the loga-

rithm of the number of species of the community;

HR(0)=log S.

(ii) When the scale parameter, α→1, the Rényi diversity

is identical to the Shannon diversity (Shannon 1948). This

can be proven by using l’Hospital’s rule of calculus.

(iii) At α = 2, the value of the Rényi diversity:

HR(2)= log 1/D (2)

where D equals the quadratic or Simpson diversity (Simp-

son 1948).

(iv) When the value of the scale parameter is large

(α→+∞), the value of the Rényi diversity is closely re-

lated to the relative abundance of the most common spe-

cies, and becomes

HR(∞) = log 1/d= log 1/p��� (3)

where d is the Berger-Parker diversity or index of domi-

nance (Berger and Parker 1970), and p��� is the relative

abundance of he most common species in the assemblage.

The Rényi diversity was not only suggested long ago,

but it also has several examples of use in ecology. It may

be of interest to briefly review these.

In one of the first studies to evaluate the performance

of such indices, Tóthmérész (1995) compared the per-

formance of different diversity ordering methods, and

concluded that the Rényi index performs very well when

different assemblages should be compared. Ricotta and

Avena (2001) recognised that Rényi’s generalised en-

tropy can be decomposed into a linear combination of

species richness and dominance concentration (even-

ness). Rennolls and Laumonier (2000) successfully used
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the method to analyse diversity surfaces of tropical forest

communities in Sumatra, and to identify an anomalous

species diversity behaviour of some subplots.

In animal ecology, Fuisz and Yosef (2001) used the

Rényi-diversity to assess arthropod prey diversity of

breeding Great Grey Shrikes (Lanius excubitor) in Israel,

documenting that the diversity of potential arthropod food

was higher inside than outside a reserve. Tóth and Kiss

(1999) proved the existence of higher spider diversity in

field margins than within the fields themselves, obtaining

unequivocal ordering. Bogya et al. (2000) also obtained

unequivocal ordering of spider assemblages in orchards,

indicating higher diversity in old vs. young orchards, irre-

spective of the treatment (conventional pesticide treat-

ments or integrated pest management with reduced spray-

ing). Dragonfly assemblages were also successfully

ordered in different parts of a reservoir in Hungary, where

the original watercourse sites had the highest diversity

(Jakab et al. 2002). Markó and Kádár (2005) compared

ground beetle assemblages in orchards. The Rényi diver-

sity profiles indicated different responses to short-term ir-

rigation by springtails vs. oribatid mites in Greece (Tsia-

fouli et al. 2005). Springtail diversity unequivocally

increased when compared to control, but oribatid mites

showed increased species richness as well as an increased

dominance of the common species.

Two points of interpretation merit a brief mention

here. First, several applications restrict picturing the pro-

file only in the range between 0 < α < 4 (e.g., Markó and

Kádár 2005, Tsiafouli et al. 2005). The mutual relation-

ship among several diversity profiles often becomes clear

within this range, but not always. In my own experience

(Lövei, unpublished), the maximum value of the scale pa-

rameter α where two profiles still crossed was α = 16. It

is therefore recommended to examine a wider range of α
values, and decide about the range to be graphed only af-

ter this assessment. Secondly, a small but potentially sig-

nificant interpretation error in many of the above applica-

tions seems to be that in cases where the diversity profiles

of two assemblages cross, authors claim that these “can-

not be compared”. In such cases, it is more precise to state

that the two assemblages cannot be unequivocally or-

dered. Such assemblages can still be compared, but the

comparison will give different orderings for different sec-

tions of the profile. This is not necessarily ecologically

meaningless, as Tóthmérész (1995) pointed out. Such a

situation occurred, for example, in oribatid mite responses

to irrigation in the experiments discussed above (Tsia-

fouli et al. 2005).

The use of the Rényi diversity is a recommended

method to compare different assemblages in the widely

known textbook on ecological methods by Southwood

and Henderson (2000) and is discussed in a popular text-

book on diversity (Magurran 2003). Further, the Rényi di-

versity (together with other diversity evaluation options)

can easily be calculated using the DivOrd computer pack-

age (Tóthmérész 1993). An improved version of the same

program is now available in the R programming language

(Tóthmérész 2005). The vegan software package by Ok-

sanen (2003) also allows the calculation of the Rényi di-

versity.

I agree with Keylock (2005) that generalised diversity

indices are superior to the traditional, one-dimensional

ones, which only provide point descriptions of ecological

assemblages. The use of parametric diversity indices has

great potential for ecological uses. The availability of

computer programs will hopefully aid the study of the

performance of the generalised Rényi index in different

ecological situations and its use should be further encour-

aged. However, this endeavour has more chances of being

successful if preexisting, published literature is not ig-

nored.
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