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Mapping diversity of ants and root grubs
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ConservaTtiON Of biological resources 1s viewed as one
of the immediate tasks we should embark on, at a global
scale. It is prescribed that every country shall consider
it a responsibility to conserve its biological resources
for a sustained and healthy global posterity'. But launch-
ing of any such national conservation programme is
contingent upon the knowledge of what, where and how
to conserve?. In this sense it has become very essential
that we develop perspective maps of our biological
resources that are as detailed as possible.

In fact such atlases are being constructed by different
groups>?, but it is important to develop a common
protocol to integrate them to arrive at national maps of
biological diversity. The importance of such maps and
ways of integrating them into the national conservation
plans are discussed elsewhere®. In this article we propose
a protocol for mapping the biological diversity of our

country and demonstrate its application 1n two insect
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Figure 1.
records available on ants.
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groups, namely ants and root grubs. We have utilized

data on these two groups (Table 1) for several reasons.

Data collection on root grubs was possible through a
strong and a nationwide network of All India Co-
ordinated Research Projects (AICRP) on root grubs
spread over 22 centres including co-operating centres
representing different agro-climatic zones across the
country, These collections were being sent continuously
for over a decade to the AICRP centre on root grubs
at Bangalore which has been assigned with the respon-
sibility of root grub taxonomy. The details on the
taxonomic status, collector, and place of collection, and
such other information are computerized on over 8000
specimen and i1n this sense 1t constitutes perhaps one
of the best data bases for this insect group in our
country. Similarly, ant specimen from all over the country
are being sent to Musthak Ali (MA) for identification
for the past two decades who has been cataloguing them
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along with his own collections. This, along with the
data base of the ants from Fauna of British India® and
specimens studied by MA in different museums and
Iinstitutes, constitutes probably the best available data
base on ants for our country.

The longitude and latitude of the place of collection
for the recorded specimens were assigned up to first
decimal of the minute using several sources of maps
and data bases®’. Every record was thus mapped to

-

arrive at the distribution maps (Figure 1a for ants).
The Indian continent was divided into grids of 1x1
degree, and the number of species collected or recorded
in each grid was computed and density maps of the
species developed (Figure 1b). Using 3-D Mapper
module of ERSIS for Map Info, contours were constructed
for this grid data; from these contours, the three-
dimensional density maps were constructed for the entire
country (Figures 2 and 3).

Table 1. Data used for constructing the maps of ants and root grubs

w

Ants

Root grubs —
MAT Bingham® Total
No. of records/specimens > 8000 1155 1270 2425
No. of species 285 160 495 603
No. of genera 44 47 79 88
No. of locations 1500 > 500 # > 1000

m
*Data from Bingham®; 'Data base maintained by Musthak Ali.
#, Exact locations not always available and hence only those which we were certain of were used.

Figure 2. An hypsographic view of the species richness of ants. The peaks are only relative; the highest number of species recorded in any

grid was 79.
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There are two to three major centres of diversity for
ants and root grubs and their distribution corresponded
fairly well with the identified hot spots and with the
vegetation map of the country (Figures 2 and 3).
Nevertheless a few important issues emerge:

1. The Vindhya range appears to be relatively impov-
erished and this is unexpected considering that this range
has very good vegetation and bio-climatic conditions
that favour rich biota®. The poor diversity could reflect
merely lack of serious efforts to study the biodiversity
of this area than a true gap in the biological diversity.
Unfortunately, it is difficult to resolve this unless a
systematic survey is done or until a national effort to
collate the data from all studies is attempted.

2. Though there is a general correspondence between
the identified hot spots of diversity of the country and
the species richness peaks of the two groups, within
each hot spot there are specific spots where each group
shows distinct peaks. In other words, the hot spots of

e —————— e —— —— Mgl it

diversity for each group could be different; the two
groups themselves differed in the spatial patterns of
species diversity.

3. There are species sets within each group that show
distinctly different and mutually exclusive areas of
importance or richness. For instance in ants, members
of Lasius, Formica and Myrmica are restricted mainly
to sub-Himalayan range while certain members of Lep-

togenys are predominant in the Western Ghats (maps
not shown).

These maps and the information conveyed have to be
taken only as indicative because of the following reasons:
(i) These maps are based on a very minimal data
compared to that potentially available country wide. It
1s important to collate all such data and we are now
attempting to compile such data from different sources
and are working towards appropriate safeguards required
to assign the responsibilities and rights over the data
ownership. In any case, such maps are always open

Figure 3. An hypsographic view of the species richness of root grubs. The peaks are only relistive; the highest number recarded in any gad

was 606.
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ended for data incluston and have the potential for
improvement. (ii) These maps are developed using a
very basic algorithm based on simple assumptions. It
should be possible to develop algorithms appropriate for
each group with a set of defined constraints such that
the maps reflect as much reality as possible. For instance,
it is possible to build in the vegetation distribution as
a primary driver for the distribution of root grubs; the
resultant map would then be more realistic.
Undoubtedly, such maps are immensely important in
understanding the ‘biognomy’ of the country and iIn
designing the conservation plans for the entire country®.
We, therefore, suggest that such an activity needs to
be taken up at the national level as an open-ended
project just as we have the population survey of India.
There is an urgent need for all the interested scientists
to work towards this and we invite comments and
co-operation from all those interested in participating
in this activity at a national level. We also welcome
the participation of all the workers in sharing this

responsibility.
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Birbal Sahni Institute of Palaeobotany
Lucknow 226 007

(An autonomous Institute under Department of Science & Technology
Government of India)

International Symposium on Multifaceted Aspects of
Tree-Ring Analysis
15-19 November 1999

A five-day symposium (including field excursion) covering various aspects of tree-ring analysis
is proposed. It will focus on the recent trends and developments in tree-ring analysis. it Is
also planned to hold plenary lectures on different themes of the symposium before each
technical session. The themes include: Tree growth/climate relationship and climate recon-
struction; Isotope studies on tree rings; Application of tree-ring studies in forest monitoring;
Assessment of natural disturbances on tree growth; Dating of natural hazards; Dating of

archaeological and historical structures.

Contact: Prof. Anshu K. Sinha, Director or Dr Amalava Bhattacharyya, Organizing
Secretary, Birbal Sahni Institute of Palaeobotany, 83, University Road, Lucknow 226 007,
india; Tel: 0522-324291, 3232086, 325945, 325822; Fax: 91-0522-381948/374528; E-mail:

bsip@bsip.sirnetd.ernet.in
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Eco-distribution mapping of the priority
medicinal plants of southern India

D. K. Ved, Vijay Barve®*, S. Noorunnisa Begum and R. Latha

Foundation for Revitalisation of Local Health Traditions, 50 MSH Layout, Anand Nagar, Bangalore 560 024, India

THe Indian subcontinent i1s one of the most distinct
biogeographic regions ot the world, with a rich repository
of medicinal plant species. Over 7000 species of plants
are used from the earliest times by various health care
systems in the country. The traditional knowledge
regarding these plants and their utilization 1s being
increasingly realized and put to use by modern medicine.
For the pharmaceutical industries, these plants form a
major source of their raw material requirement. As a
consequence of unregulated use of these plants, their
populations are heading towards alarming depletion,
coupled with fragmentation of their natural habitats.
Human interference, destruction of medicinal plants dur-
ing harvesting, trade in high quantities and harvesting
for other uses such as timber and firewood 1s accelerating
the pace of disappearance of many valuable plant species.

Understanding the natural distribution and eco-climatic
limits of these taxa, helps in formulation of their con-
servation strategies'. With the help of data on distribution
pattern and availability of the species, historic as well
as current, the causes for 1ts reduction in number and
rarity can be diagnosed. Systematic mapping of the
occurrence of the species also provides insight into the
regions where the conservation has to be initiated; such
maps offer information on the extent of protection
required and how efficiently and effectively it could be
carried out. In this paper we present the efforts at
FRILHT towards mapping the distribution of certain
prioritized medicinal plants in the three states of
Karnataka, Kerala and Tamil Nadu of southern India’.
The process started with prioritization of wild medicinal
plants of southern India based on the data relating to
the trade (volume, value and plant parts/products 1n
trade), endemism and reported rarity, etc. A short list
of around 300 such prioritized species was finalized
and the data on them were gathered from the following
three major sources.

Literature study

Published floras pertaining to the region under study as
well as floras of other regions of the country, research
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papers, atlas, etc.,, were used. Compilation has beer
done from these sources to tabulate district-level presence
of each selected taxon and the information has been
presented on maps. Whenever the information available
in the literature is precise enough in terms of locations
of collection of taxon the same has been converted into
latitude, longitude co-ordinates to plot the distribution
of the taxon on a digitized map of the region.

Herbarium records

About 20,000 voucher specimen of prioritized medicinal
plant species housed in more than 20 herbaria of the
region were referred and data were compiled in a
standardized format and computerized. The data recorded
on voucher specimen sheets incorporate the location of
collection site. The latitude and longitude co-ordinates
of each location were derived using the relevant topo-
graphical sheets of Survey of India (1 :50,000 scale as
well as 1:25,000 scale).

MPCA data

The herbarium records of plant collections from the 30
Medicinal Plant Conservation Areas (MPCAs) were
obtained. These voucher specimen are housed in FRLHT
Herbarium and the data are being maintained in com-
puterized form. The MDPCA locations, with precise
latitude and longitude values are put in the maps In
red colour flags to indicate their relevance.

Distribution maps

The digitization of district and state boundaries, rail and
road network as well as streams and water bodies has
been done using 1: 1 mithon map published by Survey
of India. The distribution maps were generated using
‘MaplInfo Professional v4.0", software, The presence of
the species has been shown as *lags’ of three ditferent
colours, black, red and blue. Black tlags represent the
herbarium  specimens collected from the 22 herbaria
visited during the study. The collections trom the MPCA
network are shown as red tlags. The locations from the
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