
Trans. Inst.Indian Geographers
Vol. 17 No,2, July 1995

INTRODUCTION

Cities andtowns are areas ofgreat€st alteration

ofthe environment, a^reas where almost all the

effects of ecological modifications as a result

of development come iogether. Cities have

their own type of climate, vegetation and surhce
relief; their own brand of pollution; and their
own specialised demands for physical resources.

The cities are booming with a constant rise in
the number ofpeopleliving at a faster ratethan
the world population. The cities' elrvironment

is becoming more and more man-made,

replacing the natural one. The different types

ofenvironmeutal modifications that result from

urban development can be classified as :

t.Climatological changes 2. Hydrological
changes 3. Geomorphological changes

4. Vegetational changes and 5. An increase in
different types of pollution. The quality of ttre

environment deteriorates in all spheres.

Vegetation is one of the components of the

biosphere which is kno-wn to be an excellent

initial indicator of even the slightest
environmental change. Hence inthis paper, the

vegetation of Tiruchirappalli is analysed in
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ABSTRACT : The present analysis ofthe vegetation of Tiruchirappalli town reveals that

there is a great distrubance in the originel 61sn[ vegetation, which is being inoeasingly

replaced by cultivated and weedy taxa. Both species diversity and density have been

substantially reduced, the trend being more severe towards the heart of the city than

towards its periphery. The existing vegetation also reveals the increasing pollution and

heat an i decreasing ground water regime. The present analysis ofvegetation also indicates

that Tiruchirapplli town is becoming more and more arid.

depth in order to understand the degree of the

e,nvironme,ntal deterioration that badtaken place

in this city during the recent past due to
urbanisation.

LOCATION AND CTIARACTERISTICS
OF THE STUDY AREA

The Tiruchirappalli torm is a major city sitrated
at the central part of Tamil Nadu (10.50 N
latitude and 78.46 E longitude). The altitude
ranges from 70m - 200m. Air temperature
ranges from a minimum of 20 C @ecember
and January being the coldest months) to a
mildmum of 39 C (April and May being the
hottest moffts). The north-east monsmn briqgs

the major precipitation of 50450 mm during
the months of September and October. The
atmospheric humidity ranges from 58-84
perce,nt (8.30 am IST). The wind velocity
ranges from L-Z2lsnlhr. June and July are the
most windy months.

The ground water regime of Tiruchirappalli
town is greatly influencedbytbe rivers Cauvery

and KolidatrL as weil as their distributaries
like Uyyakondan canal, which fl ow through the



70

city. The rivers and distributaries have a good

flow of water only during certain months in a
year, there by atrecting the ground water regime.

The water regime has considerable influence

on the vegetation, both quantitati'iely and
qualitatively. Moreover all the three major
systems, Cauvery, Kollidam and Uyyakondan
canal become highly polluted in the stretch
within the limits of the town by domestic,
industrial and agricultural sources. This also
g:eatly alters the vegetation qualitatively and
quantitatively.

VEGETATION

A total of 686 angiospermous ta>o belonging
to 113 families were recorded by a recent

survey in the area covered by Tiruchirappalli
town (Table 1). Categories oftaxa recognised
in the present study are as follows :

(i) Cultivated

These are native and/or exotic plants which are
grown on a large scale on prepared fields for
the purpose of food timber, fuel and other
requirements. This includes cereals and
legumes.

In the present study 66 out of 686 plants were
of cultivated category. It is nearly l0% of
totally recorded plants.

(ii) Planted

In this category are inculded taxa which are
grown in a very limited scale for ornamental

Table: 1
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purposes, as shade trees, fruit trees, and
to avoid the soil erosion. Only 35 out of
686 reported species belong to this category
(5%).

(iii) Weedy

This category inculdes taxa which are found as

weeds in cultivated fields and on land with
native vegetation. Totally 75 plants were
recorded under this category Ql%\.

A comparison of the list of present day weeds
prepared by the authors of this paper and by
Matthew (1983) with thatmentioned by earlier
workers on weeds (Tcdulingam and
Venkatanarayana 1932) indicates that several
new weeds have colonized the Tiruchirappalli
town within the past 3 to 5 decades. These
subsequently have become finnly and widely
established in different areas of Tiruchirappalli
town. The commonest amongtheseare: Ipomea
carnea, Jatropha tanjorensis, Leonotis
nepetiiftlia, Martynia annua, Parthenium
lryste rophorus, Tithoni a dive r sifu lia and Verb e

sirn encelioides. A few ofthe earlier established
weeds such as Argemone mexicana,
caesalpinia bonduc, Cassia alata, Eichhornia
crassipes, Prosopis juliflora, Saccharum
spontaneum and, Typha angustata have also
increased theier area of occupation.

(iv) Wild (Natural vegetation)

All those taxa not covered by the above three.
Totally 5 I 0 out of 686 mme under this category

Statistical Analysis of Flora

Sl. No Taxa
Dicots Monocotg

Total No. Percentage Total No. Percentage
Total

Ratio

Monocots:Dicots

I 22

64

86

2.

3.

Families

Genera

Species

91

37t

600

80.5

85.0

87.0

19.5

15.0

13.0

113

435

686

l:4.13

l:5.79

l:6.97
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making 74Yo of the total taxa recorded in the
study area.

LIFE.FORMS AND BIOLOGICAL SPE-
CTRA OF TIRUCHIRAPPALLI TOWN

Many systems have been devised for the
description and classification of plant life-
forms (Raunkiaer (193a); Stamp (193a);
Chirstian and Perry ( I 953); Dansereau ( 195 7);
Kuchler (1966); Whittaker (1975). However,
in the present study, Raunkiaer's ( I 93 4) system
has been used because (i) it is based upon the
principle of perennating buds during
unfavorablo or adverse seasons with relationto
the soil surface and (ii) it forms a good link
between plant life forms and climatic factors.
T able 2 and Fig. I show the various Raunkiaer's
(1934) Life form classes for the vegetation of
Tiruchirappalli town,

Raunkiaer's system illustrates characteristic
life-forms of the vegetation of differcnt climatic
zones ofthe u'orld by the percentage of species

7t

ofvascularplants in each life-form class. This
set of percentage is its biological spectrum; it
is a useful measure for comparison, on a
geographical scale, of the vegetation of any
region with that in ary other region or with the
normal biological spectrum. Hence the
following procedure suggested by Pandeya

et al., (1968), the biological spectrum ivas
drawn for Tiruchirappalli town (Table 3). The
total number of angiosperm species recorded in
the area is 686. A study oftables 2 and3 shows

that Phanerophytes (Ph) constitute the bulk of
species (292) and their percentage is 42.5
which is less ttmn that of Normal Biological
Spectrum (NBS). Megaphanerophytes
(MMM), with a hight of above 30m, are poorly
represented by l0 tree species only.
Mesophanerophytes (MM), ranging in height
bstween 8-30 m are represented by 57 tree
species. Microphanerophytes (M) are short
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Major Life.form clases of the study area
Table:2

Life.fom classes Species
recorded

Normal percentage
After Raunkiaer

(NBS)

Species in
percentage

Symbols

Phanerophytes 292 42.5

Chamaephytes

Hemicryptophytes

Cryptophytes
Therophytes

Abbreviations :

Ph : Phanerophytes : MMM = Megaphanerophytes; MM : Mesophanerophytes;
M=Microphanerophytes; N=Nanophanerophytes;L=Liana;E=Epiphytes; P=Parasites;
SS = Stemsucculents; Ch: Chamaephytes; H = Hemicryptophytes; G = Geophytes; IIH = Hydrophytes;

Th: Therophytes.

46

9

26

Ph

G!n/ft,I+Ivft,I+M+N+L+E+P+ S S)

Ch

H

Cr (IIH+G)
Th

4E

53

38
255

6.9

7.7

5.5

37.4

6

l3

sized trees of 2-8 m in height. Their number

(73) is higher than that of Mesophanerophyks.

Nanophanerophytes (N) or shrubs upto2 mtall
are well represented (97) among phanerophytes.

Lianas-L (5S), epiphytes:E (3), Parasites-P (1)

and stem succulents-Ss (5) are poorly
represented inthe area. Therophytes (Ih) with
255 representatives follow the phanerophytes

but their percentage (37.4) is almost three

times that of normal biological spectrum

(13%). Hemicryptophytes (FI) form7.7l%o

Table 3

of total species and are much below the

normal percentage of 26. Chamaephytes (Ch)

constitute 48 species and their percentage of
6.9 is less thanthatof normal spectrum Qn .

The lowest number is that of cryptophytes

which are only 5.5o/, and are below the normal
spectrum (6%). Among these, Geophytes{
(20 species) outnumber aquatics0HH (18

species).

From the data given in Table 2 and 3 it is
evident that Therophyres form the largest life-

Biologicd spectrum of the Study Area

tlfe-form ChsSG!

Regions

Study area

Nomal Biological
Spectrum (NBS)
(After Meher-Hmji
r981)

MMMMNCIIE
6t6 speci€8 l0+ 73 97 48 30

45

o/o 1.45+ 10.64 14.14 6.99 7.76
5.55

400 o/o 11 l7 15 9 26

GHHThL
20 lE 255 58

294 2.62 37.17 8.45

4213

0.43 0.14 0.72

P

I

E

3

ss

5

Abbreviations .' Refer Table 2

3



form classes in the biological spectrum of the

study area. The presence of a greater number

of therophytes in the study area than that of
normal biological spechum suggested confirms

the existence of hot and dry climate which is

prevalent in the study reglon. The biological

spectrum of study area indicates the

heterophytic climate, as this group shows a

substantiat divergence on the higher side from

normal spectrum. Hemicryptophytes,
Chamaephytes and Cryrophytes show smaller

precentage than norr.ral. Th* ps*r
representation of t&mr: lit;-f'orn: otassps, in

compari s on to the n*rx',*i sp*s,trg'* ;11 *4&'. l*itk
the predominance ct'ther*:phyteu 1rt,1us.;1ss iJ:e

adverse nature of&a edaphoctimatio conditi*n

and of extensive bir*ic pres$uf,fis on l'Bg{tatirJn,

In otherwords, the study nrca is b*l'i'ri;lix$ lsr:re

and more aridthan pravi*rsly. Il als,: rnsli**.tes

greater biotic int*ri*rmce *n ilre 
"*getatrorl
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than in the past. The results are also in
conformity with the conclusion arrived at by
Meher-Homji ( I 98 l) rqgaxding the Therophytic

climate for arid zones and for cultivated areas

deprived of their originat natural vegetation.

Similar resultswere obtainedforthe arid zones

like Indian desert (Das and Sarap 1951);

Western Rajasthan (charan et al. 1978) and for
cultivated areas of Ganges Valley deprived of
their original natural vegetation like Allahabad
(Srivastava L944); Varanasi (Singh and

Ambasht 1975) and Gorakhpur (Siddiqui

ti97a); Ansari and Singh (1979\.
"i"iruchirappalli town can also be added to ttris

lixt.

PLANT SPECIES DENSITY AND
FIVERSITY

$pecies density (often also called abundance)

and species diversity are two important
pararnsters which when calculated will give

P lont
Species density I
Diversity index
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74

information about the ecological status of the
vegetation. Density represents the number of
individual plants of a particular species in a
pafticular area while diversity refers to the
different species that occur in a specified area.
Both these parameters were calculated for the
vegetation of Tiruchirappalli town and it was
found that both density and diversity indices
rapidly declined as one proceeds towards the
centre of the town (Fig.2). This is related to
atleast three important environmental cases:
(1) Ternperature (2) Air pollution level and (3)

TRANSACTIONS OF T'HE INSTITUTE OF INDIAN GEOGRAP}IERS

Ground water regime. Towards the centre of
the town the temperature steadily increases
and invariably a +2 C is noticed than ttre
ambient temperature outside the city area.
Similarly the ground water regime was always
lower in the centre of the city than towards the
periphery of town especially near the two
rivers. The aerosol and air pollutant levels are
the maximum inthe heart ofthe citythan inthe
periphery. All these three parameters
significantly affect the plant species densiq,
and diversity.
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APPLICATION OF MULTIVARIATE ANALVSIS IN THE IDENTIFICATION OF

MAJOR DIMENSIONS OF MULTIBACILLARY LEPROSY IN TAMILNADU

V. SAIL{VA}IABAVAN and S. SHANMUGANANDAN, Maduai'

ABSTRACT : Leprosy is a major health problem in India. The study observed that

the actual use ofhealth care services for leprosy was observed from the level of
utilizatio* *ad spatial prefere-nce ofthe conelxnef,s to these services' Multibacillary

leprosylerlt**iJir?;.ie:"{','ij:it:piri*ixirrl;:;r.;;ul .tt:leiioninTamilnadu' Inthiscontextan

attempt t* iiicrtsif!: +i,lii lir.i:h tri ::1i:l:ir j;1ir.;t i;'itu/e€n the diseaSe caUsing faCtors and

health ci*ir rlurli :'*$,er tnri*,i:rlr-':, 'J-ir.,' ,li:u:*i* ilata related to leprosy for all districts

of Tamilnaelu .ls ox i 155 't* i -r'i: li 11! 1rit { .;; ir'*i*rl from district leprosy oflices. The data

is relatedrrrdi*xg*purqmi:t*is$r*ii;;iil-{iri;'}si*ncerate,bacteriologicalstatusofthe
patients, Uc6mffit, r!e;h*:ir.1 ii&-ris *tL. .lti* iiisease ecological structure in relation

io the s**er!*l varlahle$ r,vas C':i::;:;^iix*<i with the application of Fact'or Analytic

techniqu*s. 'tr?tit lLr.,tl';.:.r tlir: ri i ri,still r:rnp.hasis on identifying the major dimen-

sionsofi*lrlti!:a$iliat3i*-r,r.,s';'rrr'i!:i:il.r:;rl)'.:r*:findingsthestudyhasmadeanattempt
to prob* inio th* re.qr;r;:1i..;;, . r {:1 *<1*liiai* irtrtlth and medical manpower needed for

the impfxlreutatic,;i i,;;,tili' ire*t.r.ilhl iir;l;:r:*ome irl a large scale forprevention and

control.

The geographers' *rrj ? *>nlntruticxl k h{ixhc*t
Geography wa$ ii:(i :!i;',;ifiriif o1 '{!o1r':t:i
distribution and ;nut;:i i 

''..1 
ir;:*l i.;,;*rv gr.{.*:,'{!*

the pnmary tool *1,:i;.iJ..i \ irr i li .ii:r $.i,"1.r1;1i.,' ;:i ;';,:.i.

Identifrcation and interpretation of spauai

variations resulting from such distributions
offer valuable clues to add necessary inputs for
fbrmulating suitable policy decisions for an

efficient health care planning. (Phillips and

Verhasselt, 1989).

Leprosy is causedbymycobacteriurn leprea. It
is one of the major social health probles in

India. Multibacillary leprosy inclucles both

lepromatous and borderling leprosy. This has

led to a dangerous epidemiological situation,

i.e. increasing number of patients relapsing

with dapsone resistant leprosy and the spread

of resistant strains among their contacts.

Multibacillary leprosy usually occurs in
patches, nodules or ulcers in the skin. It
affects various parts ofthe body like skin, nose,

eyes, throat and upper respiratory tract.
Treatrnent should be continued for a nulximum

period of 2 years or until smear tests answer

negatively, whichever is later. Smear negativity

msiuls 2 consecutive skin smears taken at

monthly intervals. (Thangaraj & Yawalkar
1e8e).

The present study is envisaged to analyse the

ecological structure of multibacillary leprosy

and to identify the major dimensions responsible

for the variation in the spatial pattern of
muhibacillary leprosy in Tamilnadu. This study

also higilighted he signifi cance of MDT and its

impact onthe prevalence rate of multibacillary
cases.
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OBJECTIYES

- To study the ecological shucture of leprosy

- To analysis the Ecological dimensions of
multibacillary leprosy.

- To analysis the major dimensions of
ecological strucfure of leprosy in relation to
health care delivery system involving
treaftnent types such as monotlerapy and
multidrug therapy.

- To study the inter correlationships betwe€n
the ecological stmcture and spatial pattern of
multibacillary leprosy.

METHODOLOGY

To achieve the major objectives ofthe present
study data were collected from various
published sources. The disease data related to
leprosy for all districts of Tamilnadu as on
1985 to 1995 were collecled from district
leprosy offices. The data related to disease
parameters such as prevalence rate,
bacteriological stafus of the patients, treatnent
nafure, deformity cases etc (24 variables) were
collected and computed formthe above leprosy
offices of the district concerned. The disease
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ecological structure in relation to the selected
variables was dsterrnined with the application
of Factor Analytic Technique. This study has
laid its major emphasis to identify the major
dimensions of multibacillary leprosy and their
correlation to the selected factors,

INTERPRETATION

The factor analysis employed in the study
identified eight major dimensions explaining
a total variance of more than 93 percent
(Iable 1). Nearly one fourth of the total
variance is accounted by the first dimension
dealing with the 'Nature of Multibacillary'.
The first five dimensions explained a total
variance of more than 78 percent. The
contribution of the last three dimensions
(VI, VII, VIII) altogether accounted for
only 15.34 percent of the total variance. Thus
it is clear that the analysis of factor solution
with reference to the dimensions emerged
indicate ttrat the first five dimensions with
an eigen value of more than 1.98, explained
a total variance of more than 78 percent and
thus played a significant role in the ecological
structure of Multibacillary leprosy.

Factor Solution :

The Eigen Values and the total percentage variance explained by each of the Eight Factors

Factor Name of the Dimension Eigen
VaIue

oh of
Variance

Cumula
tiveo/o

I Nature of multibacillary leprosy

II Use of medical man power

m Essential for laboratory Technician

fV Importance of Non-medical personnel

V Need for regular treatnent

VI Significance of multibacillary leprosy

VII Patients released from treatnent

VIII Prevale,lrt rate of leprosy

7.2t

5.18

3.60

3.42

1.9E

1.58

1.36

0.94

31.t2

2t.t2
10.24

8.1 I
7.94

6.12

s.t2
4.10

31.12

s2.24

62.48

70.59

7E.53

84.65

89.77

93.87
Complied by the author
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RESTILTS AND DISCUSSION

Dimension I : Nature of Multibacillary
leprosy

The first dimension on'Nature ofMultibacillary
leprosy' explained a total variance of 31.12

percent with an eigen value of 7.21. The

analysis of correlation matrix revealed

that the in-patients with the positive
bacteriological status responded more to
MDT treatment (0.26) with reference to
regularity of treatment -0.09) and also

number of patients released from treatnent
(-0.33) and number of patients cured (-0.05)"

(Methews, 1989 and Palande et al 1995)"

The positive correlation observed among

variables on medicai and health ruulpower

explained that a decrease in the patients

registration new cases detection and
relapsed cases are mainly due to a decrease

in the health and medical rnanpower. Heatth

& medical manpower are essential to
treat multibacillary leprosy cases.

Dimension II :Use of Medical Manpower

It is observed in the correlation matrix tlut the

new case dst€ction rate is associated with the

registration of total number of cases, the

registration rate of in patients (0.43) and the

detection of new cases with deformity (0.44).

A decrease in the medical health numpower

also a-ffecrted the new case detection rate and

also patients in the dapsone monotherapy

treatnent (0.43), (Pandian 1991) patients with
surveillance after completion oftreafrnent (0.24)

patients relapsed during the year (0.30) and

also patients released from treatnsnt (0.50)

which subsequently determined the prevalence

rate .

Dimension III : Essential for Laboratoy
Technicians

The third dimension designated as essential for
laboratory technician experienced a total

variance of 10.24 percent with an eigen value

of 3,60. The correlaltion matrix explained

that the patients registration is subjected

to total number of patients registered,
new cases detected with deformity (0.aa)

and patients with negative bacteriological
status (0.77\. The patients received
monotherapy treatment (0.86) and MDT
treatment with bacteriologically negative

status (0.77) have experienced the curative
rate on the basis of the regularity of
treatnent when there is a high degree of
regularity of treatment (-.20) there is a

higher number of patients released from
treatment (0^35). thus indicating the
essential of regularity of treatment
irrespective of the type of treatment.
(Nagarajan, 1994).

Dimension IV: Importance of Non-medical
Man power

The fourth demensions on'importance ofnon-
medical man power' explained a total variance

of 8. 1 1 percent with an eigen value of3 .42.The
correlation matrix explains that a decrease in
the non-medical and health manpower were

responsible for an increase in the number of
in-patients and number of relapsed cases.

(Jacobson, 1994).

Dimension V : Need for regular treatment

The need for regular treatnent explained a

total variancn of 7.94 percent with an eigen

value of 1.98. The correlation matrix for this
dimension on importance of regular treatnent
explained the bacteriological statusx (0.28),

fttent of deformity and also the type of
treatnent. This dimension includes that the
monotherapy treatnent is characterised by
the number of patients relapsed (0.43) and

patients recovered from treatment. (Pandian,

1991). The above said variable altogether
played avital role in determining theprevalence
rate.



Dimension VI : Significance of MDT
treatment on multibacillary leprosy

This dimension with an eigen value of 1.58
explained atotal variance of 6.12 percent. It is
understood from the correlation matrix that
negative bacteriological status (0.53) is
correlated with the general treatnenr and
monotherapy treatnent explained the number
ofpatients released form treatnerfi and patients
under surveillance after completion oftreatnent
(0.46) and also number of patients relapsed
(0.30) subjected to regularity of treatnent
(0.18) irrespective of health and medical
manpower. (Vijayakumaran 1 995).

Dimension VII : Patients released from
treatment

Disease persistence emerged as the seventh
dimension with an eigen value of 1 .36 and total
variance of 5.l2.It can also be observed that
the positive correlation noticed among the
variables such as positive with unknown
bacteriological status (0.44) in general treaftnent
or monotherapy treatment (0.50) characterised
the number ofpatients under surveillance after
completion of treatnent (0.49) and patients
released from treatnent (0. 46). The prevalence
rate at the time of introduction of MDT and
also the prevalence rat€ at a later stage can give
an idea about the significance of MDT
treatnent. (Geogiev, and McDougall, 1990).

Dimension VIII : Prevalent rate of leprosy

The last and eighth dimension on disease
prevalence has an eigen value of 0.94 with a
variance of 4.10 percent. The correlation
revealed that monotherapy with regular
treatnent to some extent provides relief for
release of small number of patients from
treatnent provided that they follow regular
treatnent. It is also found tlrat the patients who
received MDT have a higher chance of quick
recovery with the help of adequate technical,
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hedth and medical manpower. (Noordeen,
1991). Inde€d the MDT is to a greater extent
responsible for the decline in the prevalence
rate.

CONCLUSION

Withthe above findings the study has made an
attempt to probe into the requirement of
adequate health and medical manpower needed
for the implementation of MDT treatnent
programme on a large scale for prevention and
control. The identification of economic areas
ofmultibacillary cases further help the planner
to derive a suitable health care programme and
also to plan for an efficient coverage of'the
progftunme. Understanding the spatial variation
in the major determinants ofvarious dimensions
for muhibacillary leprosy also helps the planner
to identify the problematic region on priority
basis and conceirtrate on the select€d dimersions
that may be responsible for the endmicity.

The study has thus established the hypothesis
that the curative efficacy of multidrug therapy
on multibacillary leprosy is dependent upon the
efficiency of medicaU health / manpower and
efficacy of medical personnel. This confirms
the causal relationships between the
epidemiological and ecological structure of
leprosy and also for efEcient organisation of
the health care system.

LIST OF VARIABLES

Multibacillary Leprosy

1. Examined population in percentage.

2. New cases detected in percentage.

3. Patients registered in examined population
in percentage.

4. Total in-patients registered.

5. New cases detect€d with deformity in
percentage.

6. Patients with positive bacteriological
status.
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Patients with negative bacteriological 15. Percentage of patients released from
stafus. treatnent.

Patients with unknown bacterioiogical 16. Prevalence atthe start ofMDT.
status. 17. Prevalence as on 1995.

Cases under treatnent in percentage" i8. Total cases cured in percentage.

Patients receivedmonotherapytreatnent. 19. Medical Officer/Population ratio.

Patients received multidrug therapy 20. Leprosy inspector/population ratio"

treatnent' 21. Laboratory Technician/Population ratio.

Surveillance status after completion of 22. I-aboratoryTechnician/loowncases ratio.
treaunent' 

23. Physiotherapy Technician/population
Percentage ofcases relapsed. ratio.

Percentage of patients with regular 24. Physiotherapy Techniciar/known cases

treatnent. ratio.

Correlation Matrix
Multibacillary Leprosy
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13

t4
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0.30
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-0.u
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