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Nadu (Henry et al., 1984), Indian Medi-
cinal Plants (1995), Medicinal Plants of 
India (Yoganarasimhan, 2000), the name 
N. ciliatus was used as the correct name 
while S. ciliatus as a synonym. Only in 
Flora Nilambur (Sivarajan and Mathew, 
1997) was S. ciliatus adopted as the cor-
rect name while reducing N. ciliatus as a 
synonym. Based on this ratio of 6 : 1 the 
output data predicts that N. ciliatus as 
‘probably correct name’ and S. ciliatus as 
‘probably a synonym’. The judgment here is 
based on the number of floras included in 
the database and the names applied in them 
and has no relevance whatsoever in esta-
blishing the correct names. The prevalent 
situation with reference to this specific 
case can be explained. Bremekamp (1944) 
segregated Strobilanthes Blume into 54 
genera. Many species of Strobilanthes, 
including S. ciliatus have been shifted to 
these segregate genera. Thereafter many 
Indian authors followed Bremekamp’s 
classification. This concept was totally 
rejected in recent years for various rea-
sons and the broader Strobilanthes Blume 
was restored. In all future works, it is very 
likely that S. ciliatus will be adopted as 
the correct name reducing the other as a 
synonym. Furthermore in this evaluation, 
floras that refer to both Strobilanthes 
ciliatus and Nilgirianthus ciliatus either 
as the correct name or as a synonym are 
taken into consideration ignoring the floras, 
which dealt with only one of these two. 
This method further added anomaly and 
what compilers should have understood 
is that old names can be referred to in new 
floras but not new names in old floras! 
The purpose of a name is to act as an easy 
reference and any ambiguity attached to 
it will have a bearing on other modules 
of database. A plant may have different 
names in different floras but when there 
is an agreement on the correctness of the 
identification and the classification adopted, 
there should be only one correct name. 
What we see in the literature are correct 
names, synonyms and basionyms. Syno-
nyms are two or more names that are applied 
to the same taxon. Among synonyms, only 
one can be correct, in general, the oldest 
one as per the principle of priority. The 
later synonyms become what are called 
the synonymy of species and no other 
categorization is acceptable or workable 
in taxonomy. The designers, as stated 
earlier, have used the term ‘valid name’ 
equivalent to ‘correct name’. This may 
again cause confusion as these terms 
have established connotations in taxonomy. 
In monographs and revisions, a group is 

thoroughly scrutinized and often concepts 
change with reference to circumscription 
of genera and species. As a consequence, 
status of names change from correct name 
to synonym or vice versa and new com-
binations and new names may also appear. 
While writing floras, people usually adopt 
names based on prevailing and agreed 
concepts and the same would be reflected 
in their works published during different 
times.  
 The glaring lapses in synonymy have a 
repercussion on distribution data. The 
names, Strobilanthes kunthianus and Phle-
bophyllum kunthianus, which refer to the 
same plant are treated distinctly both as 
probably correct names showing different 
and segregated distribution data based on 
names and neither being complete. This 
is one case cited as an example and there 
could be many. The database provides 
distribution maps at state and district levels 
and certain suppositions adopted in dis-
tribution component made the maps of 
little consequence in case of endemic spe-
cies. For example, Stenosiphonium wightii 
Bremek., an endemic species restricted to 
Tirunelveli Hills of Tamil Nadu (Kalakkadu, 
Kannikatti and Kutrallam), the entire Tamil 
Nadu is highlighted in the distribution 
map at state level and entire Tirunelveli 
at district level. On the other hand, S. 
cordifolium, which is relatively widely 
distributed in Tamil Nadu is shown distri-
buted throughout Tamil Nadu and with 
little difference to the distribution of S. 
wightii. The database should have taken 
care of indicating actual localities for ende-
mic species, as it had keyed in distribu-
tion data at grid level that corresponds to 
12 km × 12 km. In grid-wise search, dis-
tricts, e.g. Chennai (Tamil Nadu), Anan-
tapur and Adilabad (Andhra Pradesh), 
Amravati (Maharashtra) and Bangalore 
(Karnataka) contain no records. It does not 
mean that these areas have no plants. 
This situation is due to the exclusion of 
herbarium references and sometimes the 
published or unpublished floras. Floras 
for Anantapur, Adilabad, Bangalore and 
Chennai do exist. Moreover the flora list 
in the database shows the inclusion of Flora 
Madras City and its Immediate Neighbor-
hood, but no plants are shown in this region. 
How these are excluded in the database 
is not known. 
 The database has carried some invalid 
reports as it depended on limited floras 
and revisionary works were not consulted. 
Stenosiphonium setosum and S. parviflorum 
were considered two distinct species till 
Carine and Scotland (2000) in their revi-

sion merged S. parviflorum under S. seto-
sum. Such decisions in revisions have a 
bearing in projecting distribution data as 
the areas reported for both the species 
should be considered together in the dis-
tribution data of S. setosum. Misapplication 
of names based on wrong identities men-
tioned in floras also needs some verifica-
tion before inclusion. All these could be 
done only when taxonomists are involved 
as they are principal data generators and 
capable to recognize and solve problems 
in literature. We feel that involvement of 
taxonomists or partnership with taxonomic 
institutions is indispensable in develop-
ing taxonomic databases with greater focus 
and to avoid undesired confusion, parti-
cularly with reference to identity and 
nomenclature.  
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Beauty itself, as with faces, is not simple: 
perfumes can be handsome (Mitsouko), 
graceful (Calandre), gorgeous (Joy), comely 
(Shalimar), radiant (Tommy Girl), exquisite 
(Après l’Ondée), stunning (Angel). Reader 
beware: Paradox is, to paraphrase some-
thing once said about Scriabin’s music, a 
perfume of ‘almost unbearable loveli-
ness.’… What I find all the more irritat-
ing is that Paradox isn’t even ‘my type’. 
It is, after all, yet another fruit salad of 
the type that has kept perfumers gainfully 
employed since Deci-Delà. But this fruit 
salad does something that it has no right 
to do; break hearts. 

Luca Turin quoted in  
The Emperor of Scent, Chandler Burr 
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He saw that there was no mood of the 
mind that had not its counterpart in the 
sensuous life, and set himself to discover 
their true relations, wondering what there 
was in frankincense that made one mys-
tical, and in ambergris that stirred one's 
passions, and in violets that woke the 
memory of dead romances, and in musk 
that troubled the brain, and in champak 
that stained the imagination; and seeking 
often to elaborate a real psychology of 
perfumes, and to estimate the several in-
fluences of sweet-smelling roots and scen-
ted, pollen-laden flowers; of aromatic 
balms and of dark and fragrant woods; 
of spikenard, that sickens; of hovenia, 
that makes men mad; and of aloes, that 
are said to be able to expel melancholy 
from the soul.  
 

The Picture of Dorian Gray 
Oscar Wilde 

 
The sense of smell has always evoked 
strong reactions, and this book seeks to 
tell us why. 
 This is the age of chemical ecology. 
The Journal of Chemical Ecology is now 
joined by Chemoecology, another specialist 
journal, and the contents pages of almost 
every biological journal reveal an increasing 
number of papers devoted to the chemical 
mediation of behavioural and ecological 
processes. The 2004 Nobel prize in Physio-
logy or Medicine was also awarded to 
Richard Axel and Linda Buck for their 
pioneering work on the discovery of olfac-
tory receptors and for providing a combi-
natorial schema for the neurobiology of 
odour perception. There is a palpable ex-
citement in the air, especially for evolu-
tionary ecologists, for we now have the 
tools to progress from primary reception 
to the ultimate processing of chemical sig-
nals with a whole range of fascinating 
and meaningful questions to be asked in 
between. From that time in the 1950s 
when Adolf Butenandt had to sacrifice 
500,000 female silk moths to determine 
the identity of the first pheromone to to-
day when the same can be achieved with 
a single silk moth, chemical ecology has 
come of age and is now a mainstream inter-
disciplinary field which merges chemis-
try with ecology, evolution, neurobiology, 
and animal behaviour into one exquisite 
whole. 
 Tristram Wyatt’s book therefore comes 
at a very opportune moment and can make 
an important impact on young researchers 
looking for new and exciting problems. It 
is written as a textbook but provides a 
wealth of information on a variety of areas 

which embrace a wide range of inter-
disciplinary research that is possible within 
this field. Couched within an evolutionary 
framework, the book provides a compre-
hensive bibliography as well as sugges-
tions for further reading and references 
to reviews that are most useful for a new 
entrant into the field. Below I will provide 
examples of some important areas covered 
by the book and also provide critiques of 
instances where I feel Wyatt should have 
provided more information or where he 
was not entirely accurate. With such a fast-
moving field, it is, of course, inevitable 
that some of the information Wyatt pro-
vides is already out-dated. 
 First, a few examples of the amazing 
use of pheromones in communication that 
are also illustrative of the variety of mecha-
nisms and situations in which pheromones 
are used in life processes: salamander 
males that inject pheromone via special-
ized teeth directly into the bloodstream 
of females that they are courting as part 
of the mating ritual; pigs that can smell 
out truffles because an active ingredient 
in truffle odour happens to be 3α-andro-
stenol which is a steroid mating hormone 
contained in boar saliva; bolas spiders 
that lure moths towards them by mimick-
ing moth pheromone; wild potatoes that 
produce aphid alarm pheromone on their 
leaves and thus repel potential aphid pests; 
male spiders who use female pheromones 
to find receptive females and once on the 
web of such a female, cut off the chemi-
cally-scented silken lure lines so that no 
other male spider can find her. What 
could be more beautiful than this example: 
the desert iguana Dipsosaurus lives in a 
temperature environment where highly 
volatile pheromones would be extremely 
short-lived; this lizard uses scent marks 
of higher molecular weight, and thus lower 
volatility, that strongly reflect (not absorb 
as Wyatt states) ultraviolet; this visual 
signal generated by the chemical com-
pounds functions as a long-range attrac-
tant while the pheromone itself functions 
in the short range. The book has many such 
and even more wondrous examples that 
cannot but evoke enthusiasm for the field. 
 An important point made in the book 
is that chemical signals are honest signals. 
In evolutionary theory, only signals that 
cannot be deployed by cheaters can be 
honest indicators of good genes and there-
fore can be used successfully by females 
in mate choice; e.g. some moths feed on 
plants containing toxic pyrrolizidine alka-
loids which are then sequestered within 
the body including within the spermato-
phores of the males; females choose 

males and their spermatophores based on 
their alkaloid content because eggs and 
developing embryos derived from such 
fertilizations would have greater alkaloid 
content and therefore more protection 
against predators; here, the alkaloid content 
of males is the signal and there is no 
question of cheating. Similarly indication 
of territory size by scent-marking also con-
stitutes honest signalling since the presence, 
frequency of renewal of the pheromone 
marks, as well as the quantity of phero-
mone deposited will indicate true owner-
ship of space.  
 The author also reviews the well-studied 
insect and vertebrate olfactory systems 
and makes an excellent point about how 
little is known about olfaction in birds. 
Birds were believed to have no sense of 
smell and it is only very recently that the 
whole new world of olfaction in birds 
has opened out to scientific investigation. 
Birds are now known not only to use olfac-
tion in finding food and in homing but 
also in sexual display and ritualized mating 
sequences1, and this appears to be more 
true of seabirds than those of other lineages, 
which warrants further investigation.  
 Although the author does have a valuable 
section on the vomero-nasal organ (VMO), 
it is unfortunate that he did not discuss 
the putative origin and evolution of the 
VMO. Although this organ seems to be 
restricted to the tetrapods, it does not occur 
in some groups such as birds and some 
mammals. Why is this so? Whether humans 
have a functional VMO is still mired in 
controversy, as is whether there are mood-
altering human pheromones that are 
sensed using the VMO. Clearly the VMO 
will generate much interest in the years 
to come as will the role of the major histo-
compatibility complex (MHC) in mate 
choice. Wyatt ably reviews the prevalent 
evidence on the role of olfaction and the 
MHC on mate choice in rodents and humans 
and also discusses the phenomenon of the 
t-locus and t-haplotypes in the mouse. The 
t-locus, which is linked to the MHC, con-
tains alleles that are lethal in the homo-
zygous condition. Heterozygous females 
use olfactory cues to avoid mating with 
heterozygous males and seem to prefer 
wild type males. What causes the persis-
tence of the t-alleles if females can use 
odour cues to discriminate against hetero-
zygous males? It would have been useful 
if Wyatt had mentioned that these lethal 
alleles are maintained in the population 
because of the fact that they are also segre-
gation distorters, which means that sperms 
containing the lethal alleles are dispropor-
tionately represented in the population. 
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 The book has excellent sections on phero-
mone genetics, on the relationship between 
pheromones and speciation using the ex-
ample of chemical isolation mechanisms 
in Drosophila, and on the possibility of 
olfactory aposematism. There is also a lucid 
exposition of olfactory recognition mecha-
nisms that are especially important in social 
organization, e.g. how does a worker ant 
evaluate whether a conspecific worker 
belongs to the same or a different colony? 
Are these chemical signatures genetic or 
do they change with diet? Does the phe-
nomenon of self-inspection of odour cues 
occur? Is there learning? There is an inter-
esting section on the possibility of increas-
ing olfactory sensitivity; e.g. a percentage 
of the human population cannot smell 
5α-androstenone; however, such andros-
tenone anosmics begin to smell this com-
pound with repeated exposure; thus in 
humans and mice at least, olfactory experi-
ence seems to influence sensory perception. 
How this occurs is still unknown. 
 Pheromones are known to play an im-
portant role in insect sociality. Wyatt de-
votes substantial space to discussing this 
topic and does it very well. In many insect 
societies, the queen uses a pheromone to 
suppress the ovarian development of worker 
females; however, workers in many so-
cial insect species are known to lay unfer-
tilized, and therefore, haploid eggs which 
develop into males. This conflict between 
queen and workers is often hypothesized 
to be resolved by the phenomenon of 
worker policing wherein workers destroy 
eggs laid by their uncooperative nest-
mates. Since the field is advancing so rap-
idly, it is worth remarking that although 
the book mentions that worker policing is 
mechanistically possible in honey bees 
because the queen’s eggs can be differenti-
ated from eggs laid by workers by a phero-
mone mark from the Dufour’s glands of 
the queen bee, this is no longer thought 
to be true2. The phenomenon of worker 
policing is still highly controversial and 
a simple explanation of pheromone marking 
appears to be currently insufficient as an 
explanation3. 
 Although Wyatt has covered important 
ground in this book, once the reader’s appe-
tite has been whetted, I as a reader, clearly 
wanted more. Therefore, a section on the 
topic of the first chemical signals would 
have been very valuable. Wyatt does men-
tion in passing that microbes were the 
first to use chemical signals, but he does 
not develop this theme further. The literature 
is replete with examples of signalling and 
eavesdropping by microbes. For example, 
self-recognition molecules that allow 

Amoeba proteus to recognize members of 
their own clones as ‘self’, so that they do 
not engulf themselves, are also used as 
kairomones by the predatory ciliate Euplo-
tes, to localize its amoeba prey4. Perhaps 
Wyatt should have quoted a source such 
as Bonner 5 to make the progression from 
the idea of cell-cell signalling to signalling 
between organisms using chemicals. 
 Unfortunately, the distinction between a 
signal and a cue has not been clearly 
made in the book. This is an important dis-
tinction in behaviour because a signal 
benefits the sender (e.g. an allomone, or 
a synomone, in current pheromone ter-
minology) while a cue benefits the re-
ceiver to the detriment of the sender (e.g. 
a kairomone). Furthermore, there is also 
the use of the term odorant in the book 
without a clear differentiation between 
pheromones and odorants. As a matter of 
fact, perhaps the title of the book is in 
some sense a misnomer, because the book 
includes many examples of chemically-
mediated behavioural and physiological 
interactions which are not mediated by 
‘pheromones’ in the strict sense; therefore 
Infochemicals or Semiochemicals and 
Animal Behaviour might have been more 
appropriate as a title. However, to be fair, 
the author does raise the issue of phero-
mones versus semiochemicals right at the 
very beginning of the book, and clearly 
states that pheromones are only a subclass 
of semiochemicals; however, from a beha-
vioural point of view, a discussion of com-
munication using signals versus cues, which 
would include all types of infochemicals, 
is absolutely necessary. The title of the book 
advertises that it is also about communi-
cation by taste; however, taste features 
on only one page of the book, and there is 
really nothing about taste in the text, unless 
one considers the tongue-flicking behav-
iour of snakes, or the flehmen behaviour 
of some vertebrates such as the horse, 
which place the odorant molecules near the 
openings of the vomero-nasal organs, as 
belonging to this category. 
 A question that immediately follows is 
whether pheromones and odorants have 
the same detection mechanism. Are phero-
mones in vertebrates sensed by the VMO 
while other odorants are sensed by the 
regular olfactory epithelium? Do different 
mechanisms also occur in invertebrates? 
Since pheromones are also chemicals, 
should different mechanisms be expected, 
and if so, why? These and related issues 
have been raised by Christensen and 
Hildebrand6 and more recently by Vogt7. 
It appears that there is no clear pattern 
over here and much more work needs to be 

done in these important areas. I would 
have liked to see a discussion of such issues 
in the book.  
 The book ends with a section on the 
practical application of pheromones and 
on pheromones in the human context. Con-
sidering that the threshold of detection in 
male moths for female sex phermones is 
lower than 104 molecules.cm–3, for dogs 
the odour detection threshold is 106 mole-
cules.cm–3 and for humans8 the detection 
threshold is 109 molecules.cm–3, it is no 
surprise that defence departments are 
looking closely at how insects smell, and 
that, for example, NASA is developing 
an Electronic Nose (ENose) that can be 
trained to recognize any compound or 
combination of compounds. Soon sniffer 
dogs and sniffer pigs may be sensors of 
the past, and will be replaced by sniffer 
insects or bionic noses, that will draw in-
spiration from the combinatorial wizardry of 
insect and vertebrate olfactory systems. 
 In summary then, this book is timely, 
extremely informative, and very readable. 
Biology and chemistry departments of all 
undergraduate and graduate colleges would 
do well to recommend this book to their 
students and to incorporate it into their 
curriculum. I learnt much from this book 
and will use it frequently both as a reference 
source and as a text. 
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