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A B S T R A C T  

Whereas a well-maintained herbarium is a safe repository of plant specimens, of extreme utility for 
research in taxonomy, phytogeogaphy, evolution, conservation and even archaeology, in nature the plant diversity 
is threatened by several i'actors, mainly anthropic. 

The variety of climatic and soil types available in Peninsular India are briefly reviewed to understand the 
basis of biodiversity in the region. 

The vegetation types provide the basic framework to appreciate the biodiversity. The maps preparcd by 
ICAR-French Institute depicting the "series of vegetation" have been planimetrically analysed to note Ihe 
potential area under each series, the percentage of it under forest and under degraded vegetation. The forest- 
cover in Peninsular India comes out only 7 to 8 per cent according to ditferent sources with degraded vegetation 
Iikethickets, savanna, scattered shrubs covering another 2 to 3 per cent ofthe land area. The "series ofvegetation" 
whose tbrest-cover is fast depleting deserve prime protection measures. 

National Remote Sensing Agency (1983) has presented statistics of forest-cover state-wise according to 
the administrative divisions. The assessment according to the vegetation types or "series" has the advantage of 
identifLing those series having negligible area under forests so that urgent steps could be provided for their 
conservation and restoration. 

Key-words : Biodiversity, Conservation, Vegetation types, Forest percentages, Climatic complexities, 
Peninsular India. 

INTRODUCTION 

Multipurpose uses of Herbaria : 

A herbarium is not merely a store-room 
containing dried plants. It is a record of collection 
of species of great reference value to taxonomists. 
Moreover it is a treasure l~ouse of invaluable 
geographic, ecological and evolutionary information 
of plants. The locality and date of collection are of 
significant historical and conservation value. These 
indicate whether a species is still available where it 
was growing a century or two ago and whether with 
the same abundance or not. The status could be 
discerned from the number of collections in the 
earlier period and now. Thus one has to have 
recourse to herbaria to learn about the shrinkage or 
expansion in tlze range of a species over a period of 
time. 

Examples are not unknown of obscure specics 
coming illto promii~ence because of recent discovery 

of their econon~ic utility or indicator property. The 
famous case is of the mosses, indicator of presence 
of copper in tlze soil. Reading the localities of copper 
mosses from herbaria led to the location of copper 
n~ines in Sweden. 

Herbaria could also illununate the evolutionary 
trends in the taxa with environmental implications. 
Study of population within a species could provide 
information as to a particular site is undergoing 
accentuation of aridity or not. Certain species exlubit 
a number of population, for e.g. the grass Ompetiurrj 
thonraeunl Linn. f. (Tandon, 1977). It may be 
possible to arrange these populations along a 
gradient of humidity-aridity. It could be an  
interesting cxercise to compare the population of a 
particular site of Rajastl~an or Sind with the 
herbariu~n specimens collected fro111 the same 
locality a cct~tury or so ago and to note whether a 
trend towards xericity is indicated or not. Such an 
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investigation may give a clue to a biometeorological 
shift or stability in the degree of aridity. 

Herbarium specimens of leaves of the tree 
Palaquiurn grande collected a century ago from the 
Deltota estate near Peradeniya, Sri Lanka show a 
lot of growth of curious algae-like moss 
Epherneropsis ~iboldensis, which is a very good 
indicator of an ever moist micro-climate. However, 
a search of such epiphylous mosses in the same 
locality in recent years by Prof. W. Meijer of 
Kentucky University, U. S. A., proved futile because 
of the destruction of forests. 

This is yet another instance of the value of 
herbarium as indicator of environmental change. 

Properly maintained Herbaria have the 
advantage of being a permanent repository of plants. 
As against this, the plants in nature are subject to 
the vagaries of weather, climate, pests and a host of 
biotic pressures. Hence the present-day concern for 
the conservation of bio-diversity. In this direction 
the taxonomist plays a pioneering role in collecting, 
identifying and making a permanent record by way 
ofbuilding up a herbarium accompanied by copious 
notes on the distribution and habitat of the tam. 

Given the wealth of plant-diversity of over 
21,000 species of higher plants in the Indian region, 
which is more than one tenth of the total number of 
species in the world, a first step towards their 
conservation is to classify them according to their 
habitat-types. A preliminary classification could be 
according to the vegetation types, Champion's 
(1936) ~lassification was first such attempt which 
has dominated the Indian scene for over five 
decades. The classification based on "series of 
vegetation" (Gaussen, 1959) is the only other 
vegetation classification available for Peninsular 
India Its advantages over Champion's classfication 
have been enumerated by ~eher-Homji (1978). 

In order to understand the tremendous 'plant- 
diversity gifted by Mother Nature, a rapid look at 
the climatic and edaphic factors will not be out of 
place. 

variability in rainfall amount, length of distribution 
of the rainy season, the regime i.e. the season(s) of 
occurrence of rains and the temperature. 

The climatic types vary from the equatorial type 
in the S.W. part of Sri Lanka with almost daily 
rainfall to the desertic type in W. Rajasthan and 
Sind with dryness of all the 12 months (Fig. 1). 
Between these two extremes, the climate ranges 
from dryness of 2-3 months in Southern Kerala to 
dryness of 11 months at the periphery of the Thar 
desert. 

The desertic climate itself shows variations, 
from mediterranean type (whatever little rains that 
occur are in winter-spring) in theextreme west (e.g. 
Panjgur Fig. 2) to the tropical type (little rains in 
summer) in the eastern part of the Thar (e.g. 
Jacobabad Fig. 3). 

The rainfall shows extreme spatial variations 
from over 1 m of rains in Cherrapunji in the east to 
less than 100 mm per annum for stations like 
Jacobabad in Pakistan, in the west, though both the 
regions are located almost on the same latitude. 

The seasons of occurrence of rains introduce 
yet another dimension of diversity. Though the 
major part of the Indian sub-continent is subject 
to tropical rains with summer rains due to the 
dominante of the South-West monsoon (Fig.l), 
the northwestern parts in Afghanistan-Pakistan 
remain under Mediterranean regime with winter- 
spring precipitation. Likewise the Coromandel- 
Circar coastal tract receives bulk of rains in 
. October-November from the so-called North-East 
monsoon wherein the depressions and cyclones 
formed in the Bay of Bengal are the principal 
sources of rains. 

Fig. 4 of Bombay represents typical tropical 
regime with the rains beginning in June and termi- 
nating after September, with a peak in July. The 
rainfall curve thus maintains a symmetry in the 
course of the year. Fig. 5 of Madras is an example 
of dissymmetric regime. As the bulk of rains occur 
in October-November, the symmetry of the rainfall 
curve is lost. Mediterranean type of regime is illus- 
trated by the climate diagram of Quetta in Fig. 6.  

From climatic point of view, diversity may be The situation is diametrically opposite to that 
examined from points of spatial and temporal of Bombay. Quetta experiences rains in winter- 
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spring under the influence of western disturbances; two rainy seasons. Hence the regime is called 
summer is dry in the absence ofthe S. W. monsoon. bixeric. Example of axeric regime without any dry 

period is that of the equatorial type of climate of the 
The Sub-Himalayan tract exemplified by the S. W. part of Sri Lanka (e.g. Colombo, Fig,. 8). 

climate-diagram of Patiala (Fig. 7) has two rainy There are mo peaks of raidall in April and October 
seasons, one in winter-spring on account of westem corresponding to the zenithal position of the sun and 
disturbances and another in summer due to the S. two lows of rainfall, so very typical of the climate 
W. monsoon wlith two dry periods separating the on theequatorial latitude. 

Fig.?!. Potential area o f  the major vegetation series 

The inter-yearly variability due to the vagaries in the rainfall quantum fromyear to year may be so 
of monsoon disrupts the above mentioned average pronounced as to render the very definition of 
pattern of climate. At some stations, the variations average climate almost meaningless. At Madras, the 
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annual amount may be as low as 600 mm in one 
Year, four times higher tbe next year. The average 
of 1250 mm is not often realised. 

Similarly, there are glaring examples of 
variations in the length of the dry season. For 
example, at Kodaikanal, the majority of individual 
years experience a dry season of 1 to 3 months, but 
on the basis of averages of 60 or even 20 years, no 
month turns out to be dry. This happens because 
the dryness occurs in different months in different 
Years. As a result, the dry spell lasting from 30 to 
90 days, of real biological significance, disappears 
in the average data. 

Yet in other cases, the fluctuations involve the 
regime, i.e. the season or seasons of occurrence of 
rains. For certain stations of Kashmir and Pakistan, 
the average regime turns out to be of Mediterranean 

with winter-spring precipitation and summer 
d ~ s s  but in fact the regime varies from year to 
Year as exemplified by the climate diagrains of Dera 
Ismail Khan, Peshawar and Srinagar (Kashn~ir) in 
Pigs. 9 and 10. The individtml years inag not match 
the average pattern, nor do the individual yars  agree 
with each other. 

From point of view of soils, 8 main types viz. 
skeletal, sandy, saline, alluvial, black, brown, 
femginous a d  ferrallitic have been recognised for 
Peninsular In& in the insets of soils given on the 
vegetation maps prep& by the French Institute, 
Pondicherry in collaboration with the Indian 
Council of Agricultural Research (Gaussen ef af. 
1961a-1978). Altogether nearly 29 s~~b-b-types have 
been recognised within the 8 principal types. 

Plant-diversi~ in Peninsular India : 

The series of vegetation (Gaussen eta/. 1961a- 
1978) remgnisd in pellinsular India are enumerated 
*nTable 1 and the potential areas of these series are 
indicated in Fig. 1 1. The series have been grouped 
under four main physiognomic types viz. thorny, 
deciduous, semi-evergreen, evergreen. According to 
Lieth (1975), the net primary productivity ranges 
fmm 2000 g/rn'/year in tropical evergreen rain forest 
to 600 in deciduous forest, 700 in savannas, 70 in 

thorny forest type and 3 in desert. Meher-Homji 
(1 991) has compiled the number of species according 
to the series of vegetation. The species richness 
varies from 1700 to 2000 in the wet evergreen forest 
series of the Western Ghats to 700-850 in the 
deciduous forest series and 500 550 in the semi- 
arid to arid series and further within this frame work 
according to moisture status as arid, dry or wet. 

In Table 2 is enumerated the percentage area 
under forest, open forest and other degraded 
vegetation in Peninsular India (including Andmal- 
Nicobar) at different periods according to various 
sources. According to recent estimates about 7 to 
8% of the land area would be under forest cover 
(including open forests) and 2 to 3% would be under 
degraded~e~etatioh i.e. thickets, savannas, scattered 
shrubs. 

In Table I which serves as legend of Fig. 1 1 are 
also indicated the potential area under each series of 
vegetation, the percentage of this potential area under 
forest and under degraded vegetation according to 
the vegetation maps of Gaussen et al. (196 la- 1978). 

The largest potential area is under the dry 
deciduous teak forest type (53,340,000 ha), of which 
36,090,000 ha are under Terminalia-Anogeissus 
latifolia-Tectona series and 17,250,000 ha under 
Tactona-Terminalia series. The thorny arid zone 
series of Calligonum and Prosopis-Salvad~ya- 
Capparis-Ziziphus types occupy potential area of 
30,875,000 ha. 

Table I reveals that the following "series" of 
the arid, senu-arid and dry zones of Peninsular India 
are practically without forests : 

- Calligonurn 

- Prosopis-Salvadora-Capparis-Ziziphus 

- Anogeissus pendul- Anogeissus latifolia 

-Acacia-Anogeisstrs latifo fia 

- Man i lkara-Ch loroxylon 

- Albizia amara-Chloroxylon-Anogeissus 
latfolia 
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Tnblc 1 - Series of vegttatioa of pmiasubr India rrd lbek ckssiiica~iom 

Thls table secvas as o Iaqend to F i g .  l l .  
The Itpufrs In brock8Is alter 8och series indicote ~rfbpactively :he polentiol o r l a  in each series in  ihousonds 
of ho., the percentage of  thls oreo under forest and under degrodrd vegototion according l o  
G A U S S E N  of o/. ( 1961 a - 1978) 

Coulg~Um ............................ m )... Arid 
( 3 0  8 7 5 ; - ; 5 )  

P~OSOPII . Solvo&ro Copgorrr - Zrzrphuc F ,Iid 1 HORNY 
pJ Acocro - Copporrs . . . . . . . . . . . .  ...I I S O ~ - I ~  I reml-orld 

I Semr-ond 
Acacro r o n e ~ o l -  4nopo1s WI pondulo. . ( 3 4  60 ;  I 3 ) r 

d c ~ c r o  corrchu - Anogrmrus prndu/o .... .[ I 5 80;  e i 3) , M 
Anopr~ssur pmdulo Anogolssus lolrfoIio . .( so001 2 ; 3 1 . 5 

( ~ r l h  or wrlhoul Tar m a ~ l / 0 )  

@a ACOCIO - Anog#~ssus lolrfol~o. ( 9780 ; -  ;o.s) 
, i . . . . . . . . . .  

Anogersrus tottloro - Hardwrckrn Ornofa.. . .I I 2 I 2s i18i I ) D r y  N 
k 

Ano~etrsus totrfol~o Termrnolro.. ......... .( I I P 7 5  1 c ,101 E 
0 

firm,no/ro - Anoqrrrsus lofr/olro - t/8ts?0nlhu~I10l7b~8 1201 , u 
Termtnolro - Anogerssur 10)1~0lro - rrctuno - 1  36000 i 6 il4I I 

' S 
) O f 1  

T 
DECIDUOUS 

focrono - Termrnolro- Adrna - Anogsrssus lofifoltot1626i27; 10) I Intermediole E 
Tecrono - Tcrmmo/ro . . . . . . . . . . . . . . . . .  ( I 7 P S O  ; IS $01 A 

K 
l#ctonno - 0d/8fito - l ogersr,omro - ~8mtn01a pontcu&?u- yois) , - - - - - - - - - - - - -  - - - -  . - - - - - -  --1.. 1 lermrnolrq .. - - - =A?pge!s~_ur_ -:~_l~rs!oi)!h-u~i ( 4 9 7 S i l 8 ; 7 )  TRANSITI(WJAL 

&lIId Shoten - B ~ c n o n o n ~ o  - Clr~rronthus.. ..... ( 83 75 i14i25) 

mB Shore4 - Clorstonthus . Croton ........... .I I o 7 6 o ; 7 i 7 ) 
) Dry I . . . . . . . . . . . . .  

S 

SAOIOO - T8rmrna1to - Adrna.. I IS 6 I o 7 i~ o )  ) rnrermrdrote A 

Shoroo - Dillrnro - Ptororprrmum . . . . . . . .  I ,  I s 75;  a ,a I L 

Shorra - Syrygrum op8rculorum - roono Symplocos. ) Motst .... . 
(4@8oi2Si42) 

Toona - Gorupo.. . . . . . . . . . . . . . . . . . . . . .  ( I o o 0 ~ 1 7 ~ 1 r 1 \  M O I S ~  C 1 ! T ~ : ! ! L ~ R E E N  - 

EVEROREEI 

I 

Montonr forest .  ......................... A ' 
a Gordon10 - Schefflrro - M8lroJmo.. 

} ( 6 0 0 ~ 6  .......... 
. . . . .  8rrdoho -ficus g/omero/o -Syzygium. ( 2 7 s ;41 

. . . .  Memecylon -A~tii?odph@ - Syzygium ( 8 00 ; l6 i  18) 

I I O C ~ ~ S -  ~10spyr01 - H U I ~ J O ~ ~ O .  ( I t s 0 i50i- 1 

1 
. . . . . . . . . . .  

D r p l r r ~ c ~ r p u ~  - Aloruo - Polnqurum ( I os0;26;34I .......... 
1111 cul/mia. M)suo -Paloqurum . . . . . . . . . . . . . .  ( 2000il8i 6 ) 

:.: 
T 

ACOC,~  - A l & ~ l o  omore. .................. l @ 3 5 O t  8 i 1 ) 

~ont l&oro.  Ch/oq,y/on . . . . . . . . . . . . . . . . . . . . .  I 2 7 6 0  iO.tiP roinfoll regim8 

-m -Al&rrro qmoro - C'hlor~~ylon .dnoge~ssuJ IUlif0/i0. 
1 
} &pnsitionol 

( 17  2 6 .osio-3 scelloneous 
I e 





BULLETIN OF THE BOTANICAL SURVEY OF INDIA 

GAUSEN, H., P. LWRI, M. VIIIAT, V, M. MEHER-HMI. Sheet Madras. 

Ibid. Kors Serie No. 2. 1961b. 

- Sheet Godavari. Ibid. HOB Serie No. 3. 1963a. 

.- Sheet Jagannath. Ibid. Hors Serie No. 4. 1963b. 

Sheet Mysore. Ibid Hors Serie No. 7. 1965a 

- Sheet Bombay. Ibid. Hors Serie No. 8. 1965b. 

Sheet Kathiawar. Ibid Hors Serie No. 9. 1968a. 

Sheet Satpurn Mts. Ibid. Hors Serie No 10. 1968b. 

, V. M. MEHER-HWI, P. LEGRIIS, F. BLASCO, k D~ACOURT, 

R K. GUPTA AND J.P. TROY Sheet Rajasthan. Ibid. Horn Serie 

No. 12. 1971. 

-, P. LEGRIS. F. BLASCO. V. M. MEHER-HOMI AND J. P. 

TROY. Sheet Wainganga. Ibid. Hors Serie 30. 13. 1972. 

- , Sheet Orissa, Ibid.. Hors Serie No. 14. 1973. 

-, V. M. Mm-Howr, J. FONTANEL. P. LEORIS AND J. P. 

PASCAL. Sheet Allahabad, Ibrd. Hors Seris No. 15. 1978. 

L m ,  H. Primary production of the major vegetation unito of the 

world, pp. 203-215. In : Lieth, H. (Ed.). Primary 

Productivity of the Biosphere. Springer-Vorlag, Berlin 

1975. 
M WW-HOMJI, V. M. Vegetation c~assification : Need we dissooiate 

environmental terminologies from the physiognomic 

nomenclature? Indian For. 104(10) : 653-660. 1978. 

Changes in phytomass cover in relation to hydtological 

cycle, pp. 234-258. In : Khoshoo, T. N. and Sharma, 
Manjula (Eds.). Indian Geosphere-Biosphere. National 

Academy of'sdences, India. 1 99 1. 

NATIONAL REMOTE SENSING AGENCY. Nation-wide mapping of 

forest and non-forest areas using Landsat false colour 

composites for the periods 1972-1 975 and 1980-1982. 

Project Report Vol. 1. Nat. Remote Sensing Agonoy. 

Hyderabad. 1983. 

TWON, R. K. Ecological investigations on Oropetiurn thomaeum 

(Linn. f.) Trin Ph. D. Thesis, Delhi Univ. Delhi. 1977. 


