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INTRODUCTION

The tropical evergreen forests with their biological richness and diversity throw a
great challenge to any ecologist. Although many of them are actively working on
tropical forests in several countries, the work is still inadequate to understand the
tropical ecosystem (Golley, 1983).

In India, stretches of tall dense evergreen rain forests are found in the Western
Ghats, North East India and in the Andaman and Nicobar Islands.

The evergreen forests of the Eastern Ghats unlike their counterparts in the
Western Ghats, are found in patches confined to moist pockets, particularly above
800m elevation. Thus the isolation of these forests confers on them the status of an
‘ecological island’ of great interest, especially from the phytogeographical point of
view.

The Eastern Ghats are characterised by a series of isolated hills; the Khondmal
hills in the Baudh-Khondmal (Phulbani} district of Qrissa form the northern extremity,
the middle part extends along the Coromandel coast while the last part is oriented
westwards meeting the Western Ghats through the highrising Nilgiris. The
Biligirirangan hills (BRH) at the tail end of the Eastern Ghats form an important link
between the Western Ghats and the Eastern Ghats.

The geographical location of the BRH between the two Ghat systems is
interesting from the ecological point of view because of the environmental
complexities and variety of vegetation types found here.

Detailed surveys of the evergreen forests of the BRH which are mostly ~~nfined
to the borders of streams, moist valleys and hilltops have revealed the presence of
some characteristic species of the Western Ghats, the Eastern Ghats ¢ 1 of high
altitudes, besides those having wide distribution making this region quite diversified
floristically. The very presence of Western Ghats species away from their main beit
indicates the relict nature of these forests. Further, the topography and diversity of
bioclimates prevailing in this are add yet another dimension to the scientific

importance of the region.


















11 SOILS

The parent rock material d climatic factors a , in
soil characteristics. Besides climate, the physical and chemical properties of soils also
have a role in determining the floristic and structurat features of the vegetation.

1 GENERAL PHYSICO-CHEMICAL ASPECTS

Soil samples were collected from six* pedons {Fig.1) at different elevations
representing different vegetation types.

The results of the analyses are given in Tables 2, 3, 4 and 5.

1.1 Classification of soils

The classification followed here is the rec 1t U.S. Soil Classification by Soil
Survey Staff (1988).

The soil types of the six pedons have been given in Table 2. Soils at pedons 1,
3, 4, 5 and 6 belong to the order Inceptisols and suborder Tropepis (suborder for
tropical Inceptisols).

When the upper 10-30 cm layer of soil is dry for more than 3 months, the soil
moisture regime is considered as 'Ustic'. The region of the pedons 3, 4, 5 and 6 fall
under locally high rainfall zone (1500-1900 mm). However, this region receives very
low rainfall during e dry period (January, February and March}, but still the soil
moisture is more than 15% in the upper 40 cm layer (Table 6) of soil both under shrub
savanna and under forest. Under such conditions the soils can be called "Typic'.

Pedons 4 (under forest cover), 5 and 6 (shrub savanna) at a higher elevation
(>1480 m) with base saturation less than 50% and carbon more than 12 kg/m? may
be considered as ‘Typic Humitropept'.

Pedon 3 at medium elevation {1350 m) and under forest cover shows a base
saturation of more than 50% and can therefore be considered as 'Typic Eutropept'.

In pedon 1 (1200 m-tree savanna) which is in a comparatively drier region, soils

are less weathered and can be called 'Lithic Ustropept'.

" A pedon is a three-dimensional bedy of sacil that has lateral dimensions large enough to include
representative variations in the shape and relation of horizons and  zomposition of soil (Soil Survey Staff,
1975).






Table 3 - Soil analysis of pedons 1 and 2

T = %r 1M 0y T Ly

LN oy ey “U

Tree savanna Savanna-woodiand
Profile (cm) 0-25 -60- 0-30 -80- -130-
Gravel (%} 17 - 28 46 72
pH
HoO 6.48 6.35 6.18 | 5.96 6.18
KCI 5.75 5.60 5.40 | 5.33 5.36
Granulometry
Coarse sand (%} 21.4 34.4 31.0 | 261 32.3
Fine sand (%) i2.1 14.3 12.2 { 10.. 12,2
Coarse silt (%) 7.4 7.8 5.6 5.5 5.6
Fine silt (%) 14.9 14.6 158 | 14.5 10.0
Clay (%) 44.2 28.8 35.3 | 43.1 39.8
Texture type Clay Sandy Clay Clay Sandy
Clay loam loam clay
Oryaime Maternal —
Carbon (%) 3.44 0.49 2.68 | 0.57 0.60
Nitrogen (%) 2.65 0.¢8 2.38 | 0.81 0.67
Carbon/Nitrogen 13.0 5.0 11.3 7.0 8.9
OCrganic matter {%o) 5.92 0.84 4.61 0.98 1.03
Exchangeable bases
Ca (me/100 g) 21.4 5.8 10.7 5.3 6.6
Mg (me/100 g} 6.3 3.5 3.0 1.3 1.5
Na (me/100 g) 0.4 0.6 0.2 0.5 0.5
K {(me/100g) 0.2 0.0 0.2 0.0 0.0
S=Y. (me/100 g) 28.3 9.9 14.1 7.1 8.6
Exch. capacity (me/100 g at pH 7) 30.3 12.8 1.2 | 10.8 12.6
Base saturation 0.93 0.77 0.73 | 0.69 0.68
Exchangeable ac
Exch. Al'in KCI N (mes100 g) 0.0 0.0 0.0 0.0 0.0
Triacid analysis of Soil
Fire loss (%) 13.54 12.38 12.49 |11.08 112.36
Quarz + insoluble {%) 33.57 27.22 34.89 |24.3% |23.40
Si0O2 combined (%) 18.50 17.60 19.95 | 21.33 | 17.39
Al2O3 (%) 17.39 26.84 18.90 | 24.95 | 26.46
Fe2Os3 (%) 13.87 14.30 12.44 | 14.30 | 19.59
TiO2 (%) 0.86 0.71 0.86 | 0.57 1.14
MNQ (%) 0.19 0.12 0.17 | 0.14 0.08
MgQ (%) 0.53 0.36 0.31 0.27 0.27
CaO (%) 0.69 0.18 0.38 | 0.17 0.19
P205 (%) 0.0% 0.09 0.14 | 0.09 0.12
Total (%) 100.23 99.80 100.53197.30 |101.00
SiO2/Al203 (molecutar) 2.13 1.11 1.79 | 1.45 1.12
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Table 6 - Carbon content in 5 soil profiles of the BRH and the Western Ghats

Depth |Thickness|Carbon | Density | Carben Averar Tem
(cm) (cm) %) | gemd | kgrem@ || at 1mdepth (°C)
=2 0-20 20 8.24 0.65 8.4
T 20-40 20 3.75 0.90 5.7
P 40-80 20 3.01 1.00 4.0
2 | Lauraceous type 60-80 20 1.32 1.0n 2.5 18
o (1740 m) 80-100 20 0.80 | 1. 1.6
=S 100-120| 20 0.71 | 1.20 1.7
& ¥:0-120 [ 120 23.9
0-10 10 5.78 0.90 3.8
Mesua-Palaquium- | 10-40 30 1.71 1.15 5.2
QOlea type 40-80 40 0.92 1.30 4.2 19.5
{1350 m} 80-130 50 0.71 1.30 3.8
¥:0-130 130 17.1
0-7 7 520 1.12 3.9
777 16 1.73 1.14 3.0
Uppangala 1 28 7 74 0.81 1.14 5.6 21.5
{850 m) 97-127 30 0.47 1.14 1.6
2 ¥:0-127| 127 14.1 '
=
o 0-19 19 3.75 1.11 5.2
s 19-39 20 1.87 1.13 1.8
5 Uppangata 2 39-82 53 0.95 1.14 3.6 22.5
é’ (450 m) 92-125 33 0.31 1.27 1.2
>:0-125{ 425 | 1 1418
0-13 13 3.08 1.08 3.2
Makut 13-90 77 1.45 1.09 5.9 24
{240 m) 90-120 30 0.57 1.09 1.7
>:0-120 120 10.8

The parent rock in all these forests is charnockite, sometimes with gneiss as in
Uppangala forest. Soil temperature at 1+ m depth was measured in April in all these
forests. The values obtained indicate a decrease in temperature with increase in
altitude. Ferry (pers. comm.) further observed that biological decompo: s such as
earthworms, termites and fungi are active in the Western Ghats forests and in the
Mesua-Palaquium-Olea type in BRH, particularly during the wet season, whereas in
the Lauraceous forest (1740 m) of BRH, termites are absent but the other two are
abundant.

There is a marked difference in the carbon content of the Lauraceous type (23.9
kg C/m2) and the Mesua - Palaquium - Olea type (17.1 kg C/m2) in the BRH. The
difference between the latter type and the low elevation forests of the Wes n Ghats

(10.8-14.1 kg C/m2} is also significant.
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3.1 Methodololgy

The soil moisture was determined on weight basis. il mplesv e collec |
at intervals of 10 c¢cm depth (up 1o 120 ¢m inside forests and up to 100 ¢m in open
shrub savanna), tightly closed in plastic bags and then =zighed. The soil samples
were then taken out of the bags and dried in an oven at 105°C and reweighed. The
difference in weights represents the moeisture content.

Table 7 - Soil moisture at the end of the dry period {(March) in pedons A, B and C.

Depth Gravel Meisture
(cm) (%) (%)
0-20 59.6 15.1
Peden A 20-40 37.5 14.8
(Mesua - 40-60 18.6 17.5
Palaquium - 60-80 32.0 16.6
Olea type) 80-100 4.02 20.5
100-120 4.1 23.0
0-20 486.3 19.9
20-40 28.1 24.0
Pedon B 40-80 50.5 15.4
(Lauracecus 60-80 12.8 19.7
type) 80-100 3.9 15.8
100-120 0 12.9
0-20 3.6 23.9
Pedon C 20-40 20.5 16.9
(shrub 40-60 24.8 14.1
savanna) 60-80 21.8 16.1
80-100 4.75 21.4

3.2 Results

Three soil profiles were studied at each site. Their 1 :dian values are used for
comparison of the three sites (Table 7 and Fig. 2).

Since gravels are inert particles with regard to water, their percentage in each
sample was determined. In other soils the water holding capacity is mostly dependent
on the soil texture, organic matter and other physical properties.

The soil texture of the site of pedon A (i.e. , pedon 3 of Table 4) is clayey
whereas that of pedon B {pedon 4, Table 4) is clay loam with a significant amount of
organic matter. The texture of the site of pedon C (pedon 6, Table 5), which represents

shrub savanna, is sandy clay loam.









Chapter 2
THE CLIMATE

Climate plays a major role in determining the types of vegetation. In the study
area only rainfall data is available at the regional level. Although some data on
temperature is available in coffee estates, they are mostly froom temperatures and
hence have not been taken into consideration in the resent study. However,
temperature and relative humidity can be easily ud 1in the field; tt  have been
measured both under forest cover as well as in open area.

1 RAINFALL

Rainfall in the study area owes its origin to three important meteorological
phenomena:

-the south-west monsoon linked to the arrival of moisture laden south-westerly
winds from the Arabian Sea. These rains affect a major part of the Indian
subcontinent.

-Rainfall resulting from thermic ascending convec n accompanied by high
atmospheric humidity. They are linked to the zenithal passage of the sun.

-Rainfall from cyclones or depressions formed in the Bay of Bengal after the
withdrawal of the south-west monsoon.

1.1 Location of raingauge stations
Rainfall data have been obtained from private Coffee Estates, Forest

[

Department, Public Works Department and Sericulture ™ partm 1t. Fig. 3 shov
location of raingauge stations in the BRH and the surrounding plateau. In the BRH
there are raingauge stations, situaied between 1220 and 1750 m elevation. They
are not uniformly distributed. Gaddesal and B.R. Hi : meteorological stations
represent the southern and the northern extremes, respectively. Kartikere, Gorehatti,
Attikan and Honnametti are in the central region, located within 7 km from each other.
Seven other stations near the study area were selected to compare the rainfall
pattern with the surrounding plateau. They are located between 694 and 1100 m

altitude.

The data period studied is not uniform. For the stations on the plateau the period
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system are responsible for the rains from mid-Octob¢ to mid-January. Finally,
convection processes are also capable of producing rains in the hot pre-monsoon
season. The seasonal variations in rainfall depend on the geographic and
topographic locations of the stations vis a vis the above mentioned phenomena.

Fig. 5 shows the season-wise rainfall distribution ttern. May, October and
December which are transitional months between 1 : different seasons are
highlighted by different bands.

April-May

Rainfall during these two months is generally related to local convection. The
amount of rainfall during May is higher than during Api The second half of May
marks the transition towards the south-west monsoon season; local convection,
operating with high atmospheric moisture brings rain.

In the BRH rainfall during April-May ranges betwee 200-300 mm, accounting

r 15-21% of the total rainfall, whereas in the surrounding plateau, it is between 180-
220 mm during these two months ie., 22-30% of the total nfall.

June-September

The South-West monsoon which begins towards the nd of May or first week of
June in So ern Kerala brings heavy rains on the win vard side of the Western
Ghats . As a rule there is a sharp decrease in rainfall fowa s the East and North-East
crest of the Western Ghats, except for some highrisin  hills inducing orographic
rainfall. This is depicted in Fig. 6 which represents a SSW-NNE oriented transect
across the West coast, Western Ghats, Nilgiris, Mysc » plateau and the BRH
extending from 10°35'N t012°13'N and from 76°00°E to 77°28°'E

As already indicated in the annual rainfall pattern (I |. 3}, it is the South-West
monsoon period which brings about the greatest con 1ist between the rainfall
quantum on the plateau and the BRH.

Among the stations in the BRH, Gorehatli, Attikan and Honnametti receive as
much as 840-1500 mm (52-54% of the total) during the S . monsoon. Kartikere and
B.R. Hills meteorological station receive around 51% of the total rainfall. However,

(Gaddesal on the leeward side receives only 360 mm (38%









28

The _urrounding plateau receives 230-400 mm ! to 43%) during June -
- 3ptember, the sole exception being Lokkanhalli (51%) fi  which data is available for
five years only.

October-November

Rainfall during this period, particularly in October, is associated with different
climatic phenomena such as the withdrawal of the S.W. onsoon, onset of the N.E.
monscon and local convection. In November, the ¢« aressions and cyclones
originating in the Bay of Bengal bring considerable rain to southern India. Spatial
differentiation of rainfall during this period among the sta s on the plateau and the
BRH is relatively small: BRH receives 300-430 mm accounting for 23% (except
Gaddesal 33%) of the total rainfall. October-November r; fall in the stations on the
plateau ranges from 160 to 315 mm (30% of the total ). ..ws the contribution of the
October-November rains to the total is on the whole greater in the stations on the
plateau than in those of the BRH.

October receives higher rainfall compared to November.

December-March

This period is characterised by extremely low rainfi both in the BRH (80-120

m) and in the surrounding plateau (40-60 mm}. Dece ber, still being under the
fluence of depressions and cyclonic disturbances, receives a higher amount of
rainfall compared to January-March.
1.4 Ralny days

The frequency and intensity of rains are probably more important than the
rainfall amount in accounting for moisture availability. The most common parameter
for this is the number of rainy days. A rainy day is define as one with rainfall of 2.5
mm or more.

The average number of rainy days per year in the BRH and in the surrounding
plateau is shown in Fig. 7. It is reminiscent of the spatial ¢ erence of rainfall between
the plateau and the BRH.

On the plateau the number of rainy days varies from 33 to 61 days.

The BRH stations show a relatively higher number of rainy days except for






30

Gaddesal {55 days). In the central region, stations with  1fall data of more than 20
years include Kartike  Gorehatti and Honnametti. They 1ive an average of 98-109
rainy days. In Attikan (data of 13 years), the number of raii days is 138.

As shown in Fig. 8, the general tendency is towards an increase in the number
of rainy days with increase in average rainfa™ The magnitude of the difference in
rainy days in the hilly region depends on the topography 1d exposure. For example,
Kartikere and B.R. Hills meteorological stations have more r less the same amount of

average rainfall, but the number of rainy days is 98 inthe  mer and 77 in the latter.

y= -8,372 +0,069x R=0,95

2 Plateou
4 BRH

o

o

1 1
[ejoj

40 4 o]

20 T T T T y T - T T - T

600 800 1000 1200 1400 1600 1800 2000
Rsinfall (mm)

Fig. 8 - Scattergram of average annual rainfall and rainy days

The pattern of rainy days shows a remarkable diffel 1ce between the BRH and
e plateau. The south-west monsoon is responsible for the higher number of rainy
lys accounting for more than 50% of the total.
in contrast, the number of rainy days in most of the :ations in the surrounding
ateau is maximum in October, followed by May when convectional rains are
mnerally predominant (Fig. 7).
1.5 Rainfall variability and trends
To assess the rainfall variability and its trend, two statistical parameters are
used:

- variability expressed in terms of coefficient of variation

- Average annual rainfall has been calculated for the same years as those taken for average rainy days.
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fluctuations v, annual rainfall and 20-year moving avel |es* around the long term
average have been prepared for the same 3 stations, viz., Honnametti, Kartikere and
Chamrajnagar.

The inter-annual fluctuation of annual rainfall is erratic at all the 3 stations.

In Chamrajnagar, the moving average is more « less near the Jong term
average, and hence no definite rainfall. trend is discernible.

In Kartikere, during most years the moving averages lie above the long term
average, except for a declining tendency in recent years. Honnametti station, which

smes under the high rainfall zone in the BRH, shows consistently low averages
etween 1947-1851) and a pronounced declining trend during 1980s (with the
lowest rainfali record of 1053 mm in 1982).

Thus, as the patterns of moving averages are ¢ zrent in Honnametti and
Kartikere stations of the BRH, there is no regional tt d except for a common
declining tendency in recent years.

If the moving averages e considered season wise .°igs. 12 and 13}, a waning
trend can be observed in Kartikere and Honnametti stations, mostly due to
consistently low rainfall {less than the long term average) during April-May {(rains due
to convection} during the past 7 to 10 years. In additi 1, the lowest rainfall was
recorded during June-September, 1976 (366 to 530 mm} llowed by 402 to 809 mm

1980.
1.6 Conclusion

The southern Mysore plateau on the leeward side of e Nilgiris and the Western
Ghats is characterised by a rainfall regime with two peaks, one in May and the other
in September or October. The BRH, in the south-east cor i« of this plateau, shows a

lique rainfall regime having the combined influence of tt  south-west monscon and
itumn rains. However, the evolution of this regime is gradual with increase in
altitude, thus manifesting the orographic effect.

Part of December and the period from January to March with significantly lower

rainfall (80 - 120 mm) can be considered as dry periods. The rainfall during April -

) -average calculated for every 20 years and obtained value projecled for every tenth year
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a sharp increase is recorded in the shrub-savanna with v 1es as high as 48.5°C {in
pril).

Temperatures for the rainy seasons are available only for Jodugere. Thermic
amplitude which is 5.1°C in May, varies from 2.3°C to 5.3°C during the south-west
monsoon {June-September). The lowest thermic amplitude of 2.2°C prevails during
October-November when the number of rainy days is more and winter is approaching.

1e period from December to February which represents winter, is a fairly dry period.
e temperature is low at night and high during the « r and hence the thermic
amplitude shows a gradual increase (Fig. 14).

Table 8 - Microclimatic 1ita

Biligirirangan hills Western Ghats
(BRH) {from Pascal 1984)
Jodugere | Honnametti] Honnametti heltered forestsl Forast on the
forest forest  shrub-savann (Attapadi- crest
(1420m) | (1700 m) | (1710 m) Bhagavali-  |(Poochipara-
800-900 m) 900 m)
Mean temperature of the| 14.3 16.4 17.9 19.7 17.9
° coldest month (t} Jan.) {Dec.~Jan.) {Dec.) {August/Dec.) {Jan.)
E Mean of the minimum 12.3 13.1 10.7 16.3-17.5 13.8
g | of the coldest month (mi|  {Jan.) {Feb.) (Feb.) {Dec./Feb.} {Jan.}
%8 Absoclute minimum 11 11 9 9-14 10
2 {Dec.-Jan. {Jan.) (Feb.) (Dec./Feb.) {Jan.)
Mean temperature of the 23.9 23.2 24.5 23.9-24.6 »26.3
hottest month (T) {May) (May) {May) (May) {Apri"™
Absolute maximum 28.5 29 42 27.5-295 315
{May) {April} {April} {March/April) {April}
= Lowest monthly 56.6 57.3 61.9 70.1-76.3 60.1
% mean {May) May) {May) lan./Feb./March)]  (March}
2z Absclute minimum 26 23 18 36-40 ~0.5
g= {May) {Apri)) {April) {March) {Jan.-March})
g Highest manthly 84.3 88.3 75.3 a7.7 790
T mean {Dec.} {Jan.) {June) {July) {July)
FED Lowest DsM 3-4 4 8.8 0.8 7<5.4
g:_;% | _ Mom dom A Mar - Jan ) (Jan.) {July)
gg HUDG}ULG THQaAT I LS LU-1 50-4 17.6_194 ’?
g2 {May) (April) {Aprif) ~{March/Feb.)
23 Highest DsM 14.8 13 28.8 8.8-9.7 19.8
Bo (May) {April) {Apnil} {March} {March)

The thermic amplitude is quite high in the Honnametti shrub-savanna when
compared to the Honnametti forest. During the dry season (December-March) the
thermic amplitude in the shrub savanna varies from 12.7° 1 16.9°C, while it is 4.2° 1o
7.5°C in the forest. During April-May also the thermic amg ude is higher in the shrub

savanna, attaining a maximum of 20.5°C in April.
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id fire, in maintaining grasslands is well known. Thus in the present context shrub
savannas may be regarded as bio Japhic climax formati .
1.2 Physiognomlc classification

Physiognomy is the exiernal appearance of the getation which includes

slogical forms, structure and density.

Thé nomenclature proposed by the Yangambi Conference {CSA, 1956) based
on different physiognomic types has been adopted by Legris (1963) for the vegetation

es  India.

- Woodland/dense forest : trees are dense with disti  overlapping of crowns.

- Savanna-woodland to tree savanna is characteriz | by tall grasses forming a
more or less continuous ground cover. In the former, the :es are not dense and the
crowns overlap only a litfle. In the latter, the trees are wide spaced.

- Shrub savanna® (grassiand) is a mixture of grasses, shrubs and herbs: trees
are very scattered or absent. Grass cover is continuous.

- Scrub woodland is a thicket in which a few short  atured trees emerge here
and there.

- Thickets represent clumps of thorny shrubs and coppice shoots of unarmed
trees. They are either closed or discontinuous, depending on the degree of
disturbance.

1.3 Phenology

Forests can be separated into 3 categories based ¢ the relative percentage of
evergreen and deciduous species,

- Evergreen forests comprise pure patches of evergr 'n species, although a few
deciduous ones may be found in the openings.

- In deciduous forests, the majority of species shed their leaves in a particular

ason.

- Semi-deciduous forests are a mixture of deciduoL and evergreen species in

varying proportions. Champion {1936) has referred to such forests as semi-evergreen

* The term “shrub savanna" is more appropriate than "grassland”, where 1 number of herbaceous, under-

shrubby and shrubby species are mixed with grasses (Trochain, 1954, 1 7; Fosberg, 1961; Msher-Homiji,
1967).
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In secondary semi-deciduous forests there are 2 types of seral stages

spending on the mode of further degradation:

- Savanna woodland to shrub savanna with repeate occurrence of fires

- Scrub woodland to thickets due to overgrazing i ng with soil degradation.
The protection provided in less altered soils may reverse the trends of degradation
towards a progressive secondary succession.

- The deciduous climax forest and their degradation stages:

The climax formation may be a dense forest if rainfall exceeds 1200 mm with
favourable edaphic conditions, or it may be an open for t or savanna woodland if
rainfall is less {(Pascal, 1986). In addition, topograp r may also intervene in

ttermining the type of climax. For example, a tree savar 1 on a steep slope at 400-
800 m elevation may take a much longer time to reach tk climax forest stage than a

e savanna on a more or less flat terrain. There may be differences in their floristic
composition also.

- In general, degradation of a deciduous climax forest leads to different types

pending on the degrading agent.

- When fire is the degrading factor the sequence is savanna woodland - tree
savanna - shrub savanna

- When grazing and constant lopping of trees are the dominant factors, the
ensuing physiognomies are scrub woodland - thicket - dis:  atinuous thicket.

- Shrub savanna: a big-edaphic climax formation

As mentioned above, in some places shrub savanna may be regarded as a bio-
edaphic formation. These savannas are mostly maintained by repeated fires, enabling
the luxuriant growth of grasses in the next season. In some places, the Forest

ipartments are trying to raise plantations in these shrub avannas by adding lime to
the soil to neutralise the low pH but have met with very little success.

The application of the above criteria to the data collected by extensive fi¢ |

rveys helped in distinguishing the different types of vegetation in the BRH. All these

types are in the altitudinal range of 700-1800 m.
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Glochidion velutinum, Meyna laxifiora, Radermachera xyl  irpa.
The undergrowth consists of shrubs and herbs dominated by grasses. Shrubs
id herbs are represented by Clerodendrum serratum, Grewia hirsutus, Helicteres
isora, Leea chinensis, Pavetta tomentosa, Polygala arillai 2tc. The grasses are often
tall, Cymbopogon nardus, and Themeda cymbaria bei ) conspicuous among the
others.

On the western slopes of the BRH, between 900 ai 1100 m, there are some
narrow belts of very low dense deciduous forests dominatt by Anogeissus latifolia.
2.1,2 Tree savanna

Tree savanna covers a large part of the south-we: rn, western and northern

rt of the BRH. Along the eastern part they are foul on steep slopes. They
sometimes form mosaics with savanna woodland in the m i valleys.

Tree savannas mostly occur by way of ecotones transitional zones. They

present two distinct transitional zones with different floristic composition.

{i) As a transition zone between savanna woodland and scrub woodland (750-
1100 m) specially on steep slopes mainly comprising Bos lia serrata, Commiphora
caudata, Givotia rottleriformis, Gyrocarpus jaquinii, Sterculia urens, along with

rogei~~us latifolia, Lagerstroemia parviflora. Pterocarpus marsupium, Terminalia
ta.

(i) At the upper limits of the medium elevation (1000-1400 m), tree savannas are
found in the transitional zone between savanna woo nd and shrub savanna,
particularly on the dry ridges of valleys. The main species are Bridelia retusa, Emblica

ficinalis, Glochidion velutinum, Terminalia alata, T. chebula, Wendfandia thyrsoidea,
Ziziphus rugosa.
2.2 Anogeissus - Chloroxylon - Albizia type
2.1 Scrub woodland to thickets
These types occur along the peript y of the BRH between 700-300 m,

sometimes even going upto 1200 m, especially along the eastern slope and in the

northern parts of the BRH.
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* Medium elevation ripicole or gallery forests (1000-1400 )

. Tall forests

- Elaeocarpus tuberculatus - Michelia champaca - C arium strictum type

- Mesua ferrea - Palaquium ellipticum - Olea glfandiL sra type

. Low forests

- Diospyros ovalifolia - Memecylon lushingtonii type
* High elevation forests (1400-1800 m)

. Low Lauraceous forest type

The distribution, structure and floristic composition « these types are discussed
in the later chapters.

4 Seml-deciduous forests

Semi-deciduous forests in the BRH are confined bel :en 1100-1400 m, and are

mostly transitional to the evergreen types. in Gundal vi 2y they form big patches
ostly comprising deciduous trees such as Celtis tetra ira, Dalbergia paniculata,

Grewia tiliifolia, Pterocarpus marsupium, Terminalia al: , T. paniculata which are

intermixed with evergreen ones, viz., Aphanamixis polysi hya, Canthium dicoccumn,

Dimocarpus longan, Elaeocarpus serratus, Litsea floribt  da, Mallotus philippensis,
rolitsea zeylanica, Syzygium cumini.

Some patches of such semi-deciduous forests alc | the south-eastern slope
form a transition to the Lauraceous type. The deciduous species are more or less the
same as above. n addition, species of Lauraceae, Malli s philippensis, Meliosma
simplicifolia ssp. pungens, Syzygium cumini, Vernonia monosis, Viburnum punctatum,
Xantolis tomentosa, are also found here.

4 SHRUB SAVANNA (GRASSLAND) OF HIGH ElI VATIONS

Shrub savannas interspersed amidst low montane f« :sts (locally called sholas)

dominate the landscape at higher altitudes, particularly 1 the eastern ridge of the

BRH. The common species encountered in the shrub sava as are :
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The mapped region covers 4 reserved forests viz., Biligiriranga Swamy R.F.,
Chamrajnagar S.F., Doddasamy'~2 R, = i+ ~ R ’ F r
boundaries have been adopted from the toposheets of the urvey of India at the scalg

of 1: 50, 000 published in 1970.



Chapter 4
METHODOLOGY

The methodology used for the structure and floristic composition is both
ialitative and quantitative. The structural aspects worked it on small plots are more
ecise, uniform and easier 10 compare with other plo  the floristic composition

studied on larger areas covers the variability from place tc¢  ace.
1 STRUCTURAL ANALYSIS

The methodology adopted by Pascal (1984) for the { ests of the Western Ghats
1s been followed here.

Plots of various sizes (300 to 3000 m2) were selected at different sites to show

the structure of the forest type and its variations as a result of exposure, topography or
itude.
1.1 Field work

Each plot was divided into subplots measuring 5 x mor 10 x 10 m. All tre 5,
shrubs, and lianas whose girth at 1.30 m from the ground (or above the buitresses} is
=10cm were identified and measured. Height was measu 1 by means of graduated
poles for smaller frees and by Relascope for the taller ones. Heights of the first forking
and the base of the foliage were also measured. The s! e angles of each subplot

ire measured by a dendrometer.

Further, a map locating each individual {G 210cm) inside the plot and crown
projections, measured by 4 perpendicular radii, were draw for smaller representative
plots (20 x 30 m) in the Mesua-Palaquium-Olea and Lauri 3ous types.

Vertical profiles of the forest were also drawn.

1.2 Spatial structure
1.2.1 Vertical structure

The vertical structure of individuals is shown in profi . measuring 5 x 30, 40 or
60 m. The structural sets of the present, past and future are indicated in the
representative plots of Mesua-Palaguium-Olea and Lauri :ous types.These profiles

clearly show the layering of the forest.
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Floristic richness at the level of the sampling plot g 's only a partial picture of
the forest type. Hence a large area has been surveyed to «  ain a better picture of the
ra of each forest type.
3.2 Floristic diversity
Several indices of diversity have been proposed; of 1ese, 4 indices have been
calculated here for individuals with girth 210 cm.
- Simpson's index {1949} is the sum of the square of the proportion of each

species.

where, ni=number of individuals of the species 'V
N=total number of individuals in the lot

¢ wumber of species in the plot
Simpson's index expressed in this form may be easily interpreted in terms of
cbability : e.g. D=0.90 indicates that for 100 pairs of trees taken at random, 10 will be

of the same species and 90 will be of different species.
- Shannon-Wiener's index (H'): The value of this index depends on the number
of individuals in the sample plot and their distribution amo  the species. The index is
maximum when the species have the same number of individuals and minimum when

the individuals are maximally concentrated in one species. The formulae used are:

S
(1) H'=3.3219 (log1g N oy Snilog1ani)
i=1

5
which is derived from H'= Z(%- )ogs N')
i=1

(2) H max= logeS
H:
@) E=Hmax

where ni, N and § denote the same as in Sin son's index and 3.3219

« rresponds to the conversion factor from logo to log1g.
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The equitability ratio (E) gives an idea of the real dig  sution (H') as compared to

the maximum dispersion (H max) taking into account the number of species present in
e plot.

The number of individuals per species is shown in -~ : form of histograms. The
relative density of each species is given in percentages.

- Impontance value index (IVI): Each of the three quantitative parameters, viz.
density, basal area and frequency, has its own individi  importance. However, a
complete picture of the ecological status of a species h respect to a particular
community structure can be obtained by synthesising the percentage values of
relative density, relative dominance and relative freque 2y (Curtis and Mcintosh,
1950). To calculate the VI, the method described by C 1 et al. (1956) has been
followed. The total area of the plot is subdivided into quadl 5 of 10 x 10 m.

- Density: ni=numt  of individuals of the species '';

- Relative density: rD%x 100

where N=tota! number of individuals inthep

- Dominance: di=sum of the basal area (at 1.30 m  above the buttresses) of

individuals of the same species;
- Relative dominance: rd=_glx 100

where d=total basal area of the plot;
- Frequency: fi%x 100
where ci=number of quadrats where the species is present and c=tota!
number of quadrats studies.
- Relative frequency: rF:.lf_.'x 100
where F= fi
Thus the IVI of each species is: rD+rd+rF. This value ay vary from 0 to 300.
IVI of botanical families are also given by adding the IVI of the different species

of a family found in the plot.
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FLORISTIC COMPOSITION
For a better picture of the flo * ic  »mp  “ion, ¢ 1ty n
e BRH was surveyed thoroughly by relevé analysis m  10d. The total number of
relevés covered is 130. In the field a check list of plants  prepared for each relevé.
The nature of the habitat and its influence on the distribution of species were noted.
This is primarly a qualitative method.
A floristic list was prepared for each type (see # exe) indicating for each
species its frequency, its position in the structur: ensemble and habitat
characteristics such as sireams, o] 1ings, margins . These lists are quite

haustive for trees and shrubs.



Chapter &
ELAEOCARPUS TUBERCULATUS - MICHFIIA CHAMPACA -
CANARIUM STRICTUM ... .

In the midst of deciduous forests, narrow strips of tall evergreen forests are
encountered along streams in the valleys. As they are dependent on the high moisture
content of the soil, these riparian {or gallery) forests have been termed as an edaphic
type. At their fringes, evergreen trees mingle with deciduous trees.

The type is characterised by hygrc, iilous species such as Elaeocarpus
tuberculatus, Salix tetrasperma, Syzygium malabaricum. These forests are narrow with
uneven canopy and hence light can penetrate through the margins and openings,
promoting the growth of heliophilous species like Canarium strictum and Aphanamixis
polystachya. The presence of Michelia champaca, is a noteworthy feature of these
forests; one individual of remarkable size in the Gundal valley has become an object
of veneration and pilgrims trek long distances to worship this tree. Even the reserved
forest has been named after the local Kannada vernacular name of the species
"Dodda Sampige".

1. LOCATION

The ripicole forests are found between 1000-1400 m. In the western half they
are confined to the streams in the valleys of the Biligiriranga Swamy temple R.F.,
Chamrajnagar R.F. and Guttiyallatur R.F, while in the eastern half they are found in the
Gundal valley, the valley between Oddanabetlta and Honnaparaibetta and in sor
valleys along the eastern slopes.

As the slof becomes less s y with decrease in altitude, the network of
valleys in the west have slower flowing streams providing ample moisture for the
luxuriant growth of ripicole forests. The Gundal valley located between the central and
eastern ridges also provides good humid conditions. On the other hand, steeper
slopes in the east provide a terrain for fast flowing streams. Hence the water is quickly
drained off resulting in low soil saturation and also increasing soil erosion. As a resuilt

a rapid change in the physiognomy and floristic composition can be observed. Even
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the ripicole type may change to low Diospyros-Memecylon foresis as observed in
some valleys of the eastern slopes.

In the western half these riparian forests are flanked by deciduous forests while
in the Gundal valley they are generally bordered by semi-deciduous forests.

2. FLORISTIC COMPOSITION

This type of forest comprises 138 species including 21 deciduous ones which
are intermixed or found along the margins {Pteridophytes are excluded). The list of
species according to families is given in Annexe 1.

The structure of this type varies, depending on the degree of soil saturation,
of water course, presence of big boulders, etc. and hence no detailed structural
studies were carried out. However, they are generally tall forests with 3-4 structural
ensembies. The top canopy often exceeds 25 m particularly in the more humid
regions.

2.1 Trees of structural ensemble | (SE )

There are no true emergents. However there are a few species which exceed
25m under favourable conditions. Among them _.aeocarpus tuberculatus (often with
very big buttresses) and Salix tetrasperrma grow very near the streams. Some other
species adapted to comparatively less humid conditions include Acrocarpus
fraxinifolius, Cassine glauca, Mangifera indica and Michelia champaca. Among trees
ranging from 20 to 25 m, mention may be made of Dimocarpus longan, Elasocarpus
serratus, Ficus nervosa, Meliosma pinnata ssp. arnottiana, Persea macrantha and
Syzygium cumini. There also a few heliophilous species such as Aphanamixis
polystachya, Canarium stricturn, Cellis tetrandra, Chukrasia tabularis, Ficus microcarpa,
F. tsjahela, F. virens and Toona ciliata.

Deciduous species which may reach the main canopy are Albizia odoratissima,
Dalbergia latifolia, D. paniculata, Grewia tiliifolia, Pterocarpus marsupium,
Stereospermurmn personatum, Terminalia alata, T. bellirica.

2.2 Trees of structural ensemble Il
This ensemble also includes some species of the preceding ensemble growing

under less favourable conditions. Bischofia javanica, Ficus hispida, F. moliis, F.
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racemosa, and Viburnum punctatum are quite conspicuous bordering water courses.
The common species in this ensemble are Actinodaphne lawsonii, Canthium
dicoccum, Cinnamomum travancoricum, Litsea floribunda, Mallotus philippensis,
Meliosma simplicifolia ssp. pungens, Neolitsea zeylanica, Phoebe paniculata and
Prunus ceylanica etc. Casearia ovata, Cinnamomum sulphuratum, Olea glandulifera,
and Xantolis tomentosa are also common to the Lauraceous type.

Species growing in the openings of the main canopy incluc Mallotus
tetracoccus and Sterculia guttata . Trichilia connaroides is rarely seen along the
margins.

Careya arborea, Erythrina stricta, Kydia calycina and Sapindus laurifolius
represent the deciduous species of ensemble Il
2.3 Trees of structural ensemble Ili

This ensemble comprises many heliophilous species. Callicarpa tomentosa,
Catunaregam torufosa, Chionanthus ramifiora, Glochidion neilgherrense, G. velutinum,
Murraya paniculata are common along the margins. Species growing in openings of
the canopy include _.erodendrum viscosum, Litsea deccanensis, Macaranga peltata,
Memecylon lushingtonii and Meyna laxiflora. Antidesma menasu and Euodia funu-
ankenda are commonly seen under dense canopy. Diospyros ovalifolia a
characteristic species of the low forest type of medium elevations, is found in the
degraded forests of this type along the valley north of Oddanabetta.

Deciduous species are represented by Cassia fistufa, Cordia macieodii, Emblica
officinalis, Oroxylum indicum, Radermachera xylocarpa.

2.4 Trees of structural ensemble IV

This ensemble also includes large shrubs. Among them Syzygium malabaricum
is characteristic of swampy habitats, other cominon and widely spread species being
Ardisia solanacea, Atalantia wightii, Clausena indica, Cocculus laurifolius, Maesa
indica, Nothapodytes foetida, Psychotria elongata and P. nigra. Symplocos
cochinchinensis and Ziziphus rugosa are common along the margins.

Among deciduous species, "iolaena hookeriana and Helicteres isora are

common in the western half of the BRH.
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2.5 Shrubs and herbaceous layer

Paucity of species in this stratum may be attributed to rocky outerops and eroded
solls. Common shrubs are Chasalia ophioxyloides, Cipac isa baccifera, Pavetta
indica etc. Mussaenda sp. often occur along the margins. Arisaema sp., Elatostema
lineolatum, Globba bulbifer, Munronia pinnata, Polygonum chinense are some of the
common herbs.

2.6 Climbers

Woody lianas are common and are represented by Calamus gamblei, Diploclisia
glaucescens, Entada pursaetha, Gnetum ula, Mezoneuron cuculatum, Scutia myrtina,
Toddalia asiatica var. floribunda. The non-woody climbers include Alflophylus cobbe,
Asparagus racemosus, Carissa inermis, Jasminum azoricum and Piper
hymenophyllium. Caesalpinia sepiaria, Rubus fairholmianus, R. niveus are common
along margins.

3. ALTITUDINAL VARIATIONS

At higher elevations this type undergoes a gradual change in the floristic
composition as well as in the abundance of certain species:

- At the upper limits i.e., between 1350 and 1400 m, one can notice that the
gradual decrease in the height of trees and the disapy trance of some deciduous
species like Anogeissus latifolia, Grewia tifiifolia etc. of lower elevations.

- The 1400-1500 m elevation range is a transition zone for medium and high
altitude species. The trees are stunted and some species such as Ficus hispida, F.
microcarpa, F. mollis, Litsea deccanensis, Munronia pinnata disappear. There is also a
decrease in the number of some typical species like Aphanamixis polystachya,
Dimocarpus longan, Elaeocarpus tuberculatus and Michelia champaca. On the other
hand, there is an increase in Lauraceae members, Casearia ovata and Xantolis
tomentosa. Some other species such as Celtis timorensis, Elacsagnhus kologa,
Euonymus crenulatus, Eurya nitida, Fagraea ceilanica, Ixora notoniana, Rauwolfia
densiflora, Vernonia monosis (along margin) also make their apppearance.

- Below 1000 m, the structure of this type becomes more irregular often due to

the widening of streams or due to increasing dryness of the valleys. Many evergreen
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species disappear although some like Chukrasia tabularis, Mangifera indica and
Syzygium cumini continue to thrive below 1000 m; other species such as _ orris
indica and Terminalia arjuna which are abt 1t at higher elevations make their
appearance here. In some places, the water courses are without any evergreen trees.
4. LATITUDINAL VARIATIONS IN INTERMEDIATE ZONES: 1360-1500 m

Besides altitudinal variations, this type of forest also shows latitudinal variations
in some valleys.

- The valleys (1360-1500 m) towards the west of Dumberabetta and
Akkatangibetta are inte iting because of it  occurrence of Memecyion talbotianum
and Memecylon lushingtonii which are characteristic species of the Western Ghats
and Eastern Ghats respectively.

- The valleys between Anebetta and Hattubarebetita are characterised by the
presence of certain species of high altitude such as Daphniphyllum neilgherrense,
{sonandra perroftetiana, Rapanea wightiana and Viburnum coriaceum.

Acrocarpus fraxinifolius, Actinodaphne lawsonii, Artocarpus heterophyiius,
Casearia ovata, Cassine glauca, Cinnamomum sulphuratum, Clausena indica, Ficus

nervosa, Macaranga peltata, Schefflera capitata, Villebrunea intagrifolia are recorded

only in the Gundal valley.



Chapter 6
MESUA FERREA - PALAQUIUM ELLIPTICUM - OLEA
GLANDULIFERA TYPE

This forest type is represented by just a small patch which is structura - and
floristically quite different from other formations in the BRH.

Structurally, this formation is distinctly stratified. Trees are tall with straight boles,
some of them provided with buttresses. Floristically certain species found here make
them comparable to the medium elevation types of the Western Ghats (Pasc:  1984).
Moreover, the presence of a few characteristic species of the Eastern Ghats makes
this pocket extremely interesting.

1 LOCATION

This small patch lies at an elevation of 1300-1400 m in the Gundal valley,
between Aravillabetta and Honnamettibetta, covering an area of approximately 0.5
km&2

The once vast extent of this forest type is now encroached upon by coffee
estates on all three sides.

Below 1300 m this forest gradually merges with the Elaeccarpus-Aphanamixis-
Michelia type along the Gundal stream and above 1400 m the nature of the forest
progress” :ly changes both structurally and floristically to the Lauraceous type.

2. STRUCTURAL STUDY

The structural studies were carried out in two plots. One in a 'L’ shaped plot of
1600 m2 on a gentle slope and the other in a 3000 m2 (10 x 300 m) plot with both
good as well as moderately disturbed patches of forest.

2.1 Spatial structure
2.1.1 Vertical profile

Fig. 22-a and b show two adjacent strips, each measuring 5 x 30 m. Only
individuals with girth 210 cm have been considered.

The crowns of the first ensemble (canopy trees) are between 15 and 32 m. In
Fig. 22-a there are openings in the main canopy in the left and middle part of the

profile true emergents are absent, while in Fig. 22-b the canopy is more or less
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continuous. The presence of two big trees of Chionanthus ramifiora, a heliophilic
species, in the upper part of the canopy indicates past disturbance.

The trees of the second structural ensemble range between 13 and 21 m. They
are comparatively s ¢ ise. :low these are re aral r 1l ,
which are fairly dense specially in the left half of the profiles.

The trees of the set of the future are more concentrated in the openings of the
main canopy.

Myristica dactyloides and Meiogyne pannosa are characteristic by their
branching pattern. The former shows horizontal and verticillate branches while the
latter has horizontal, alternate-spiral branches and is more common in structural
ensembles Il and [V.

2.1.2 Horizontal Plans

The ground plan of the 600 m2 (20 x 30 m) plot is illustrated in Fig. 23. It shows
the position of the individuals of the different sets. The north-west oriented gradient of
the slope is shown by contours at intervals of 1 m.

...€ fallen trees and branches are evidences of strong winds in this valley. The
big boulder {which is not an outcrop) may have rolled down from the top of the hill.
The area occupied by the buttresses of some big trees are also shown.

The crown projections in Fig. 24-a indicate that the total cover is considerable:
85%. The big gap near the centre of the plot is due to a fallen tree. Crown projections
of the different ensembles are shown in Fig. 24-b, ¢, d, e. and the percentage of
ground cover of each of these is given in Table 10. The maximum contribution is by
structural ensemble i (59.5%) but this shows a big discontinuity in the centre and
north-western corner of the plot. There is a sudden drop in the percentage of ground
cover of the lower ensembles as well as of the set of the future. The structural
ensemble |l accou s for only 20.3%. while the structu. _| ensembles Il and IV
represent 24.8% and 7.1% respectively.

The set of the future constitutes 17.3%.
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2.1.3 Height/diameter relationships and structural ensembles

The height/diameter relationships are given in Figs: 25-a and b taken in two
separate plots of 3000 m2 and 1600 m2. Trees of the set of the future to the left of and
near the H=100d line constitute 50.2% of the total number of individuals when both
the plots are taken together. If the 3000 m2 (10 x 300) plot alone is considered, the
future trees represent 54.3%. This may be due to the fact that the first half (10 x 150 m)
of the plot is comparatively open and consequently allows more light into the
undercanopy, enabling several individuals to grow vigorously.

Four structural ensembies can be distingu 1ed in the set of the present (ie.
below the H=100 d line).

Structural ensemble | including emergents (21-37 m) accounts for 12.7% of the
total number of individuals. The most common species is Palaquium ellipticum
(24.6%) followed by Myristica dactyloides (17.8%) and Dimocarpus fongan (13.7%);
Casearia ovata, Lifsea oleoides and Neolitsea zeylanica (5.5%); Mesua ferrea and
Persea macrantha (4.1%); Chionanthus ramiflora, Cinnamomum keralaense and
Epiprinus mallotiformis (2.7%); Actinodaphne lawsonii, Aglaia jainii, Beilschmiedia
wightii, Bischofia javanica, Canarium strictum, Diospyros sylvatica, Phoebe paniculata
and Toona ciliata (1.4%).

Structural ensemble Il (13-20 m) comprises 7.2% of the total number of
individuals. It includes Agrostistachys meeboldii, Artocarpus heterophylius,
Cryptocarya neilgherrensis, Ficus nervosa, Isonandra perrottetiana, Mallotus
tetracoccus, in addition to some species [ structural ensembile |.

Structural ensembles 11l (7-14 m) and IV (<7 m) contribute 16.1% and 12%
respectively. Spec  common fo both tt e ensembles are Antidesma menasu,
Meiogyne pannosa, Villebrunea integrifolia, whereas Atalantia wightii, Ardisia
pauciflora, Coffea arabica, Mallotus stenanthus, Neopeltandra longipes are more
common in structur ensembie V.

The set of the past comprises only 10 trees and constitutes 1.8% of the total

number of individuals
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2.1.4 Girth distribution (Fig. 26)

The girth distribution pattern is basically 'L' shaped for the total number of
individuals (G 210 ¢} as well as for the set of the future.

Trees of the set of the future are very common in the 10-20 cm class and show a
sudden fall in the 20-30 cm girth class.

The girth distribution pattern is assymetrically bell-shaped for structural
ensembles [l and Il of the set of present. Structural ensemble | is more or less
uniformly distributed between 90 and 380 c¢m.

2.1.5 Height distribution (Fig. 27)

The height distribution is roughly bell-shaped. The distribution pattern for the
total number of individuals (G 210 cm) shows two peaks: one in the 4-6 m class mostly
due to the high frequency of trees of the fulure and another peak in the 24-26 m class,
contributed by the structural ensemble |. The deficiency in the 2-4 m class is due to the
girth [imit of =10 cm taken for the sampling plot.

2.1.6 Density

The density of the different sets and structural ensembles according to girth
classes are given in Table 10. The total number of trees/ha with girth 210 cm is 1216.
The large trees with girth 2120 ¢m are modera  in number (145/ha) and represent

12% of the individuals.
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table 12 - P~'~tive importance of sp 38

Species Families Imponiance
_ Vgl Inda~
Palaguium ellipticum Sapotaceae 34 .96
Meiogyne pannosa Annonaceae 34.15
Dimocarpus longan Sapindaceae 26.39
Myristica dactyloides Myristicaceae 24 .94
Neolitsea zeylanica Lauraceae 17.62
Villebrunea integrifolia Urticaceae 16.52
Litsea oleoides Lauraceae 14.97
Isonandra perrottetiana Sapotaceae 10.62
Chionanthus ramiflora QOleaceae 9.65
Mesua ferrea Clusiaceae 9.54
Epiprinus mallotiformis Euphorbiaceae 7.60
Actinodaphne bourdillonii Lauraceae 6.46
Phoebe paniculata Lauraceae 5.89
Aglaia jainii Meliaceae 5.70
Casearia ovata Flacourtiaceae 5.63
Persea macrantha Lauraceae 5.07
Bischofia javanica Euphorbiaceae 4.98
Cinnamomum keralaense Lauraceae 4.86
Cryptocarya neilgherrensis Lauraceae 3.96
Artocarpus heterophyllus Moraceae 3.84
Neopeltandra lonaipes Euphorbiaceae 3.81
Antidesma menat Euphorbiaceae 3.76
Beilschmigdia wightii Lauraceae 3.63
Toona ciliata Meliaceae 2.88
Ficus nervosa Moraceae 2.62
Litsea floribunda Lauraceae 2.49
Cleradendrum viscosum Verbenace: 2.35

illotus tetracoccus Euphorbiaceae 2.25
Agrostistachys meeboldii Euphorbiaceae 1.87
Meliosma simplicifolia ssp. pungens Sabiaceae 1.82
Cinnamomum malabathrum Lauraceae 1.81
Climbers {(unidentified) 1.76
Ardisia pauciflora Myrsinaceae 1.75
Syzygium hemisphericum Mynaceae 1.23
Sterculia guttata Sterculiacea 1.17
Aphanamixis polystachya Meliaceae 1.16
Mallotus philippensis Euphorbiaceae 1.16
Canarium strictum Burseraceae 0.97
Maliotus stenanthus Euphorbiaceae 0.82
lea glanduiifera Oleaceae 0.75
Diospyros sylvatica Ebenaceae 0.67
Macaranga peltata Euphorbiace 3 0.60
Ficus microcarpa Moraceae 0.60
Atalantia wightii Rutaceae 0.59
Carissa inermis Apocynaces 0.59
Coffea arabica Rubiaceae 0.59
Diospyros ovalifolia Ebenaceae 0.59
Elaeocarpus serratus Elaeocarpaceae 0.59
Euodia lunu-ankenda Rutaceae 0.59
Uvaria narum Annonaceae 0.59
Cayratia sp. Vitaceae 0.59
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Table 16 - Comparison with medium elevation types of the Western Ghats

Spatial structure Floristic diversity
Types Altitudinal | Average [Set of the Set of the present | Set of| Basal| Bio- [Surfacg{N/  Simpson's| Shannon-Wiener's
Range Rainfall future treessha the | area pvolumgl m2 index index
tree/ha [ 1+El |1 ] WV | past [m2/ha| m3ha H' {Hmax|E=H""Hmax
sullenia-Mesua-Palaquium typey
Attapadi-900 m 700-1400 |2000-5000| 64.8% |9.9%9 .6%{12.8%2.6%{4.3%} 59.6 [2209.5 2000 |9.5 0.90 41 5 0.79
(Pascal,1984) '
Mesua-Palaguium-Hopea type
Suthanabi-750 m 850-1250[2000-5000| 53.4% [16.3%/.2° 1.7% '“0%| 6% [60.7%4 2236 | 1600 |5.8] 0.87 |[3.7] 5 0.75
{Pascal,1984) |
Mesua-Palaguium-Olea type
BRH 1350 m 1300-1400 1800 50.2% [12.7%47.2%_.8.1%412%|1.8%] 60.1 [1962.5 4600 {10.4 0.92 |4.5] 5.8 0.78







Chapter 7
DIOSPYROS OVALIFOLIA - MEMECYLON | SHINGTONII TYF

Floristically this type is typified by certain species tt : are very common in the
Eastern Ghats, such as Diospyros ovalifolia, Memecy n lushingtonii and Olea
andulifera. Another distinguishing feature of this type is e absence of some of the
characteristic species of the other types of BRH like Elaet wpus tuberculatus, Mesua
rrea, Michelia champaca and Palaquium ellipticum. Physiognomically, this type
occurs as low forests with trees seldom higher than 15 m. The spatial structure is not
well defir |, either because of their degraded condition  because they are found
along steep valleys.
1. LOCATION

The low forests are mostly found along the steep valleys of the eastern slopes
and near Gummannibetta in the northern part of the BRH. These regions receive less
rainfall (300-1200 mm} than the western flank of the BRH. loreover, the steep terrain
on the eastern side forms a kind of barrier for the  tension of some of the
characteristic species of the ripicole (Elaeocarpus - Micht 1 - Canarium type) forests
described earlier.

Under favourable conditions the lower limit of this t, : is generally 1200 m. As
the valleys widen, the moisture retaining capacity decreas  resulting in unfavourable
conditions for this type of forest. The upper limit is about 1400 m. Above 1500 m it is
replaced by the Lauraceous type. The transitional zone lies between 1400 and
1500m.

2. FLORISTIC STUDY

This forest type is represented by 77 species (Annex 3). Generally the height of
the trees decreases towards the margin. Distinct stratific.  an is not observed below
the canopy.

All the species present in this type have been classil | below according to habit

« habitat preference.
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in this intermediate zone are Glochidion neilgherrense, L. 'strum perrottetii, Mallotus
tracoccus, Rapanea wightiana, Vernonia monosis.
2 Under shrubs of the herbaceous layer

This stratum is more or less open except in degraded forests where Nilgirianthus
heyneanus covers the entire forest floor. Of the other herbs, Elatostema lineolatum and
Ophiopogon intermedius are commonly found in moist soils. Aeschynanthus perrottetii

id Lycopodium phlegmaria are occasionally found as er  ytes.
3 Climbers
Common climbers are Aflophylus cobbe, Asparagus racemosus, Hiptage
'nghalensis, Jasminum azoricum, Piper hymenophyllum, Smilax perfoliata, Toddalia
fatica, Uvaria narum eic.
3. CONCLUSICN

This forest type is structurally and floristically quite ‘ferent when compared to
the Elasocarpus - Michelia -Canarium and Mesua - . ‘Maqguium - Olea types of
medium elevations. The canopy here is lower and a ¢ :tinct layering is lacking.
. .oristically it is less rich compared to the other two types: certain species are absent

lile some others become less frequent.

All these results point to unfavourable conditions, viz., lesser rainfall, steep
terrain which enhance leaching and soil erosion, ren wring them infertile. The
presence of Diospyros ovalifolia and Memecylon lus ngtonii along with Olea
glandulifera suggests that the edapho-climatic conditions of this type are similar to
those of the evergreen forests of the Eastern Ghats which resemble this type both

. ucturally and floristically.
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le 20 - Relative importance of species in plot 1
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Species Families Importance
Value Index
Neolitsea zeylanica Lauraceae 70.7
Litsea floribunda Lauraceae 455
Cryptocarya neilgherrensis Lauraceae 40.5
Symplocos foliosa Symplocaceae 28.3
Meliosma simplicifolia Sabiaceae 27.6
Cinnamomum sulphuratum Lauraceae 24.5
Xantolis tomeniosa Sapotaceae 18.3
Actinodaphne lawsonii Lauraceae 12.7
Psychotria elongata Rubiaceae 1
Rapanea wightiana Myrsinaceae
Eurya japonica Theaceae

Daphniphyllum neilgherrense
Maesa indica

ible 21 - Relative importance of species in plot 1A

Euphorbiaceae
Myrsinaceae

Species Families Importance
Value Index

Neolitsea zeylanica Lauraceae 93.3

Cinnamomum sulphuratum Lauraceae 40.1

Cryptocarya neilgherrensis Lauraceae 27.7

Litsea floribunda Lauraceae 26.1

Casearia ovata Flacourtiaceae 13.3

Rapanea wightiana Myrsinaceae 13.3

Isonandra perrottetiana Sapotaceae 1

Nilgirianthus foliosus Acanthaceas

Syzygium densiflorum Myrtaceae

Symplocos foliosa Symplocaceae

Tarenna asiatica Rubiaceae

Xantolis tomentosa Sapotaceae

Meliosma simplicifolia Sabiaceae

Psychotria elongata Rubiaceas

Vernonia monosis Asteraceae

llex denticulata

Mallotus tetracoccus
Actinodaphne tawsonii
Daphniphyllum neilgherrense
Persea macrantha

Maesa indica

Pavetta indica

Rauwolfia densifiora

Murraya paniculata

Aquifoliaceae
Euphorbiaceae
Lauraceae
Euphorbiaceae
Lauracee
Myrsinaceae
Rubiaceae
Apocynaceae
Rutaceae
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The changes in spatial structure are related to:

- the height of the tree  and. Inthe in ioroftt fo the tree andis way

gher with an apparent stratification when compared to the plot near the margin.

- Density of plot 1A is aimost 3 times more than that  plot 1.

- The basal area is not very different in both, but the biomass is lower in plot 1A
due to the dimunition in the height of the stand.

Regarding floristic diversity, the low equitability index in plot 1A is due to the
abundance of some species and the rarity of many others.

3 STRUCTURAL AND F' DRISTIC VARIATIONS

The variations in structure and floristic composition are linked to the altitude and
location of the plots.

To study these variations, 4 sampling plots were selected at different altitudes.
The first 3 plots are located in the Anebetta valley (facing north).

They are:

- Plot 2: measuring 600 m2 (10 x 60 m) situated at the bottom of the valley at
1520 m which is more humid than the other 2 plots.

- Plot 3: measuring 400 m2 (10 x 40 m) located more or less in the middle of the
valley at 1590 m. The presence of many heliophilous species, particularly Vernonia
monosis, in this plot suggests a disturbance in the past.

- Plot 4: measuring 300 m2 (10 x 30 m) at the top of the valley on exposed
terrain at 1660 m.

The fourth plot, plot 1 in Kattaribetta is taken for the upper limit {1740 m).

It is interesting to note that these plots not only reveal the variations due to
altitude but also the effect of exposure or disturbance on the spatial and floristic
+ ucture of the forest.

3.1 Variations in spatial structure
3.1.1 Horizontal plan
The ground plans of plots 2, 3 and 4 are shown in Fig. 41-a, 42-a and 43-a,

respectively.
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The plan of plot 2 at the broad lower end of the valley shows a gentle slope
towards the stream. In this plot the big trees have buttresses and are well distributed.

Plot 3 in the middle of a valley has a steep slope tov  “ds the stream. There is a
big tree fallen near the stream probably as a resuit of soil +  »sion

Plot 4 on an exposed crest slopes gently in the NNE direction. The trees are
closely spaced.

1.2 Vertical profiles
The vertical profiles for plots 2, 3 and 4 are shown in Fig. 41-b, 42-b and 43-b
spectively. Only individuals with girth 0 ¢m are incl  2d. These profiles clearly
show the dimunition in the height of the canopy trees with increase in elevation. Thig
feature is more pronounced on exposed terrain (Plot 4).

The profile of plot 2 in the 5 x 60 m strip shows 3 structural ensembles. The
crowns of the first ensemble i.e., the canopy trees, is between 15 and 26 m; the
second ensemble is between 8 and16 m while the third ensemble is between 3 and 8
m. Some trees of Persea macrantha show mult'—'e boles, each one equivalent to a big
tree.

In plot 3, the profile of the 5 x 40 m strip does not show a distinct stratification.
The canopy is uneven. Some top canopy trees close to the stream exceed 16 m. A
gradual decrease in the height of the canopy trees can be observed with increase in
slope, except for one tree to the extreme left of the profile.

Plot 4 on exposed terrain is more or less flat. Canopy trees, as well as the
undergrowth, are dense. The stand is less than 8 m high. There is no discernible
stratification.

3.1.3 Girth distribution

The girth distribution pattern for plots 2, 3 and 4 are given in Fig. 44. Only
individuals with G >10 cm have been taken into consideration.

In all 3 plots the patterns are distinctly 'L’ shaped.

Plots 3 and 4 have a large number of individuals in e small girth classes (10-
« ¢mj as compared to plots 2 and 1 (Fig. 35). Plot 4 shows the highest frequency of

i lividuals in the 10-20 cm girth class but lacks trees of big girth classes.





















131

1.6 Basal area and Biomass index (D?H)

These results are given in Table 25. In plot 2 the & al area (64.3 m2/ha) and
biovolume (1698.5 m3/ha) are more or less similar to the . 'sua-Palaquium-Olea type
60.1 m2/ha and 1962.5 m3/ha respectively. More than 6¢  of these high values are
contributed by large trees (G = 120 cm).

The low values of basal area in plots 3 (39.9 m2/ha) and 4 (38.3 m2/ha) when
compared plots 1 and 2 are mainly due to the paucity of b trees (G 2z 120 cm) in the
former, while they are completely absent in the latter. This  2nd is also reflected in the
biovolume. However, in plot 4 the biovolume (319.4 m3/ha) is s than half that of
plots 1 and 3 and just one fifth the biovolume of plot 2.

Although plot 4 lacks big trees, its basal area is almost the same as that of piot 3,
because of the high density of trees in it.

3.2 Variations in floristic structure
3.2.1 Species-altitude curve
The floristic richness in function of altitudinal gradient for plots 1, 2, 3 and 4 is
own in Fig. 47"

Plot 1 {1740 m) and 2 {1520 m) which are sheltered have a smaller number of
! ies (15 and 13 respectively) when compared to plot 3 : 1530 m (22 species) and
plot 4 at 1660 m (30 species), where the increase in the number of species is due to
the addition of heliophilous species.

3.2.2 Species-individual curve

The total number of species as well as the number f individuals belonging to
each species encountered in the plots 1, 2,3 and 4 are gi nin Fig. 48.

Two levels of floristic richness can be recognised:

- a higher level with the first 40 individuals belongir o 14-16 species and the
I it 80 individuals to 24 species (Plots 3 and 4).

- a lower level (Plots 1 and 2) where the first 40 individuals belong to 10-11

ecies and the first 80 individuals over 13-15 species.

nly trees with G 210 ¢m have been considered
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2.3 Floristic diversity
The relative densities of speciesin plots 2, 3 and 4 a given in Fig. 49.
The first 4 species represent more than 50% in plots 2 and 3 and 47% in plot 4.
in plot 2, Bischofia javanica, Persea macrantha and Viburnum punctatum which
are species characteristic of humid conditions account for 34.2%. There is only one
heliophilous species represented by Clerodendrum viscosum (7.1%).
in plot 3, Vernonia monosis , heliophilous species di 1inates others with 33.3%
representation. This indicates the secondary nature of it forest in this zone. There
are 5 other heliophilous species {indicated in the Fig. by *) together rep iting 7%.
The three characteristic species of humid zones, viz., Bischofia javanica, Persea
macrantha and Viburnum punctatum are also present in this plot and account for 4%.
Plot 4, which is on exposed terrain, has 10 heliophilous species (7 of them not
recorded in the other plots). The relative density of these species is 28%, Rapanea
ghtiana accounting for 8% and Vernonia monosis, 3.7%.
As already mentioned, in plot 1 (Fig. 39) the first 4 ec  account for 70.5%.
Two heliophilous specigs in the openings constitute 2.6% of the total number of
individuals.
The important value index (IVI) of the sf ies of plots 2, 3 and 4 is given in
Tables 26, 28 and 30.
In plot 2, the V| of the first 6 species is more than 26 including 2 Lauraceae
ecies (Persea macrantha and Neolitsea zeylanica) whose V| exceed 40. The
highest IV| is that of Persea macrantha: 72.43.
In plot 3, VI is more than 23 for the first 4 species and exceeds 17 for the first 6
ecies. Vernonia monosis has the highest value of 75.64.
In piot 4, the first 6 species have an IVl of more than  each. The first 4 species
¢ 2w a certain degree of co-dominance.
The VI of families of plots 2, 3 and 4 is given  Tables 27, 29 and 31.
| uraceae is dominant in all the plots {including Plot I, Tat ' 22) with IVl ranging from
{ 1o 193. The IVI of Lauraceae vis & vis altitude for all the lots studied in the BRH is

shown in Fig. 50. In general, the VI increases with incre e in elevation. However,






Table 26 - Relative importance of speci  in plot 2
Species F: llies Importance
Value Index
Persea macrantha Laur: ae 72,43
Neolitsea zeylanica Lauraceae 41.08
Meliosma simplicifolia ssp. pungens Sabiaceae 28.97
Bischofia javanica Euphaorbiaceae 28.65
Viburnum punctatum Caprifoliaceae 28.27
Psychotria elongata Rubiaceae 26.02
Phoebe paniculata Lauraceae 15.71
Clerodendrum viscosum Verbenaceae 11.85
Syzygium cumini Myraceae 11.26
Litsea floribunda Lauraceae 9.00
Actinodaphne bourdillonii Lauraceae 8.77
Cryptocarya neilghesrensis Lauraceae -.75
Cinnamomum malabathrum Lauraceae «.51
Olea glandulitera Oleaceae 2.98
Casearia ovata Flacourticeae 2,75
Table 27 - Relative importance of familic  in plot 2
Famities Number of Importance
species Value Index
Lauraceae 7 158.25
~ biaceae 1 28.97
cuphorbiaceae 1 28.65
Caprifoliaceae 1 28.27
Rubiaceae 1 26.02
Verbenaceae 1 11.85
Myrtaceae 1 11.26
Oleaceae 1 2.98
Flacourliaceae 1 2.75



Table 28 - Relative importance of s i inplot 3

Importance

Species Families
Value Index
Vernonia monosis Asteraceae 75.64
Phoebe paniculata Lauraceae 28.61
Psychotria elongata Rubiaceae 24.96
Neolitsea zeylanica Lauraceae 23.65
Cryptocarya neilgherrensis Lauraceae 18.81
Casearnia ovata Flacourliaceae 17.83
Qlea glandulifera Qleaceae 16.04
Antidesma menasu Euphorbiaceae 11.93
Bischofia javanica Euphorbiaceae 11.12
Symplocos cochinchinensis ssp. laurina  Symplocaceae 11.01
Litsea floribunda Lauraceae 9.81
Meliosma simplicifclia ssp. pungens Sabiaceae 7.99
Persea macrantha Lauraceae 7.29
Ficus nervosa Moraceae 5.73
Toona ciliata Meliaceae 567
Ligustrum gamblei Qleaceae 5.54
Callicarpa tomentosa Verbenaceae 459
Isenandra perrottetiana Sapotaceae 3.08
Celtis tetrandra Uimaceae 2.83
Anocarpus heterophyllus Moraceae 2.71
Maesa indica Myrsinaceae 2.58
Viburnum punctatum Caprifoliaceae 2.58
Table 29 - Relative importance of families in plot 3
Families Number of Importance
species Value Index
Lauraceae 5 88.17
Asteraceae 1 75.64
Rubiaceae 1 24 .96
Euphorbiaceae 2 23.05
Qleaceae 2 21.58
Flacourtiaceae 1 17.83
Symplocaceae 1 11.C1
Moraceae 2 8.44
Sahiaceae 1 7.99
Meliaceae 1 567
Verbenaceae 1 4 59
Sapotaceae 1 3.08
Ulmaceae 1 2.83
Caprifoliaceae 1 2.58
Myrsinaceae 1 2.58
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plot 3 (disturbed ¢ iopy} and plot 4 (exposed nature of t  terrain) are exceptions 1o
the rule.

Comparison of the floristic diversity of plots 2, 3 and 4 is made in Table 32.

Plot 4, on exposed terrain, shows a high degree of diversity (H' = 4.18) when
compared to the other plots because of the larger number  heliophilous species. The
number of individuals per species is also high (6.2). Simpson's index indicates that
out of 100 pairs taken at random, 8 are composed of the si 1e species.

Plot 3, which is probably a secondary forest, shows :ss floristic diversity when
compared to plot 4. The low equitability ratio E (0.80) is due to the abundance of
Vernonia rmonosis.

On the other hand, the H' value of plots 1 and 2, which are less disturbed
particularly with regard to canopy, ranges from 3.02 to 3.51.

4 FLORISTIC STUDY
The variations in topography and local ¢limatic cont ions in this high elevation
e which includes the majority of the evergreen forests in the BRH confer a certain
degree of heterogeneity to its floristic composition.
4.1 Main factors for tloristic variations

- Exposure:

As mentioned in Chapter 2, the microclimatic conditions, i.e., temperature and
relative humidity, outside the forest show greater amplitude when compared to the
interior. Further, direct light and high wind velocity are res insible for the floristic and
¢ uctural changes as seen in plot 1 and 1-a of Kattaribe 1. Morphological changes
: ¢h as shortening of internodes of the branches, reducti 1in size and thickening of
leaves are also observed.

- Altitude:

Since altitude reflects the temperature, it is often responsible for some major
1 anges in the floristic composition.

In the BRH, such variations in the floristic composition can be observed in the
middle part of its eastern half. The region between Dumberabetta (11°51°) and

ittubarebetta (11°55') is a complex of many high altitt : peaks ranging between



140

1600 and 1800 m. This abrupt rise in the elevation favours the appearance of some
species tolerant of cooler climates and at the same time creates conditions
unfavourable to some others which either disappear or are reduced in number.

4.2 General floristic composition and distribution f species

As evident from the greater importance value, the high elevation forests are
mainly of the Lauraceous type.

A list of 99 species encountered in this high elevation type is given in Annexe 5.

. the studies are basically on trees and shrubs, the rep entation of herbaceous
species in the list is not complete. The floristic compositi  is given according to the
habit, ecological preference and their altitudinal and latitur 1al distribution.

4.2.1 Species with wide distribution

This group includes a large number of species with a wide ecological amplitude.
Some of them show a marked preference for the margins/i  enings of the forest or for
the vicinity of streams.
4.2.1.1 Species inside the forest

- Trees

Species with a preference for humid conditions are represented by Bischofia
javanica, Viburnum punctatum and Persea macrantha. The first two species are
recorded only upto 1650 m. Bischofia javanica seems to be more common around
Bidigadigudda. Ficus racemosa is confined to a few valleys.

Canopy trees such as Cinnamomum sulphuratum pecially above 1500 m),
Litsea floribunda, Neolitsea zeylanica are very common throughout the high elevation
range. Mallotus philippensis and Syzygium cumini are abundant between
Odaikanbetta and Doddabetta and in the northern part. Other species commonly
encountered are Canthium dicoccum, Cinnamomum t -ancoricum, Cryptocarya
neilgherrensis, Elaeocarpus serratus, Olea glandulifera, | >ebe paniculata, Scolopia
crenata, Xantolis tomentosa etc... Meliosma simplicifolia ssp. pungens is common at
the lower limits of the high elevation range. Casearia ovata and Meliosma pinnata ssp.
arnottiana are common upto 11°58' latitude. They t :« 1e rare further north and

¢ nost disappear near Gummannibetta.
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Actinodaphne lawsonii is mostly encountered | ween Odaikanbetta and
Oddanabetta, and seems to be more frequent above 16(

Fagraea ceilanica and Schefflera capitata are stran¢ 'rs (later becoming trees)
found mostly on trees of Litsea floribunda. They are com n throughout the medium
elevation range.

Atalantia wightii and Nothapodytes foetida are small  :es under the canopy. The
former is rare above 1600 m as well as in the northern part  f the BRH.

Certain characteristic species of medium elev ions like Aphanamixis
polystachya, Ardisia solanacea, Artocarpus he ophyllt  Cassine glauca, Eupdia
lunu-ankenda, Ficus nervosa, Prunus ceylanica, are occasionally found in some
valleys at higher elevations upto 1600 m.

- Shrubs

Below 1600 m Nilgirianthus heyneanus, an unders ub, is the most important
species of the undergrowth. Other common species inc de Cipadessa baccifera,
Maesa indica, Psychotria elongata, P. nigra.

- Climbers

Common climbers inside the forest are Asparagus racemosus, Cayratia sp.,
Piper sp., Toddalia asiatica var. floribunda; Hiptage b« ghalensis and Celastrus

tniculatus are observed occasionnally; however, Hiptage is found only upto 1550 m.

Toddalia asiatica var. floribunda is a vicariant of T. asiatica var. gracilis which is
confined to dry deciduous forests below 800 m.

2.1.2 Species along the margins and openings

Species growing along the margins of the forest and in the openings are mostly
heliophilous species.

Species found along the forest margins throughout the BRH include
Chionanthus ramiflora, Glochidion neilgherrense, Vern ia monosis, Wendlandia

yrsoidea. Callicarpa tomentosa is f juent in humid forests; Symplocos
cochinchinensis var. laurina is common between Oddai betta and Oddanabetta,

particularly on the western slopes of Dhumberabetta at 1350-1400 m, where it is
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und growing in clumps along with Wendfandia thyrse 1a. Murraya paniculata is
common to the north of Dhumberabe

Species frequently encountered along the margins of the medium elevation type

ten extend their area to the high elevation type; ex: iples are Catunaregam
rulosa, Glochidion velutinum, (both upto 1650 m) and  :iphus rugosa (upto 1550
m). However, Catunaregam and Ziziphus are quite rare.

Catunaregam forulosa (confined to medium and high elevations) is a vicariant of
Catunaregam dumetorum which is very common in d deciduous forests of low
elevations.

Openings inside the forest are either due to fire or to  llen trees. The pioneers in
the opeings are Clerodendrum viscosum, Trema orientalis etc. Macaranga peltata is

:nerally found in open humid forests. The presence of many big trees like Sterculia
guttata and Celtis tetrandra indicate past disturbance. Some openings are dominated
Vernonia monosis.

Among shrubs, Chromolaena odoratum is dominant along the margin of the
forest. Solanum sp., Albizia marginata, Securinega virosa, Phyllanthus polyphyllus
are rarely encountered in these disturbed forests.

The most common straggler along the forest margin upto 1600 m is Allophylus
cobbe. Rubus fairholmianus and AR. niveus are common between Kumbaragundibetta
and Honneparaibetta and extend upto 1750 m.

2.2 Species with restricted distribution

The restricted distribution of some species is due more to altitude than to
latitude.

Fig. 51 and 52 show the latitudinal and altitudinal range of some of the species
of the margin and interior of the forests.

2.2.1 Species inside the forest

All the species (Fig. 51 and 52) belonging to this calegory are more frequent
above 1600 m.

Celtis timorensis is commonly found in the 13 )-1700m range between

digadigudda ( 11°49'Iat.} and Honneparaibetta (11°57' | ).
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The floristic richness and diversity vary from one hz at to another and studies
on a small plot may not give a correct picture of the . ne. However, it , be
'duced that floristic richness and diversity is low in  jh elevation types when

compared to tall forests of low and medium elevations.
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2 Climate

Gutlirayans

Unfortunately no climatic data is available for the Gu -ayans. However, it would
be appropriate to consider records from the adjacent hill  1ge, the Shevarayans 100
km to the south-east of the Guttirayans which would ¢ ibit more or less similar
climatic conditions. Two raingauge stations in the Shevar: ins, viz., Yercaud at 1460
m and Hawthorne Estate at 1400 m experience an annual average of 1589 and 1392
mm, respectively.

Nilgiris

The climate of ilgiris is one of the best described ft  ropical mountains (Legris
and Blasco, 1969; Von Lengerke 1977). Pascal (1982} s distinguished 7 rainfall
classes based on annual averages ranging from lessthan 0 mm per annum to more
than 5000 mm. On the basis of the mean temperature of the coldest month (t}, four
classes are recognised (from t<13.5° C to t=23°C). The ler _ h of the dry season varies
from 2 to 7 months.

The microclimatic studies by Legris and Blasco (1¢ 9) indicate a low relative
humidity during dry spells and low temperature (-9°C) duri | winter nights in the shrub
savannas. In contre , in the sholas {montane forests) the relative humidity is always
higher with the temperature aimost always more than 0°C  ‘en during winter nights.

BRH

Two rainfall classes can be distinguished in the BRH ased on annual averages:
900-1500 mm, and ¢ ove1500 mm (Fig. 3).

As already indicated (Chapter 2), the minimum values of the temperature under
forest cover as well as in open shrub savanna of the BRH .etween 1480 and 1710 m
glevation) are always higher when compared to the Nilgiris {Legris and Blasco, 1969}
especially above 2000 m elevation
3.3 Floristics

Only the principal evergreen trees, shrubs and clim :rs have been considered

{Annexe 6).
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However, some of these forests are in a state of r  row equilibrium with their
wvironment. Their fragility is already discernible in so ! types like the Mesua-
Palaquium-Olea, where the Western Ghat elements show  ~ rate of regeneration and
the species with wider ecological amplitude have better regeneration, which may
eventually lead to an imbalance.

Considerable area of BRH comes under reser d forests but these are
threatened by various factors of degradation. The cen 1l part of the BRH once
covered by vast extents of good forests is today covere by about 800 hectares of
coffee plantations. As fire is of reguiar occurrence in these forests, construction of
firelines would greatly control this major hazard. Incre: : in population has led to
further encroachments in the foot hills of this range. Hence effective measures should

+ undertaken for the conservation of these relict forests.

A vegetation map at the Scale of 1: 100,000 has been prepared based on field
work and using recent remote sensing technique{SPOT). This map derived from the
FCC of SPOT imagery git ; information about the gene  distribution of forest and
their accessibility, the fragmentation and isolation of forest, the continuity of migra.wory
routes. It is hoped that a proper interpretation of the dal shown on the map would

help in future forest and land-use management practices.
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VE 3ENACEAE

Callicarpa tomentosa (L.) Murray
Clerodendrum visc 1m Vent.
Gmelina arborea Roxb.
Lantana camara L.

var. aculeata {i.) Moid

VITACEAE

Cayratia sp.
MONCCOTYLEDCNS

AR CEAE

Arisaema sp.

ARECACEAE

Calamus gamblei Becce.

LILIACEAE

Asparagus racemosus Willd.

POACEAE

Dendrocalamus sp.

SM ACACEAE

Smilax perfoliata Lour.

ZINGIBERACEAE

Globba bulbifera Roxb.

GYMNOCSPERMS
GNETACEAE

Gnetum ula Brogn.
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RUT CEAE

Atalantia wightii Tanaka
Clausena indica (Dalz.) Oliver
Eucdia lunu-ankenda (Gaertn.) Marr.
Murraya koenigii (L.} Spreng.
M. paniculata ¢(L.) Jack.
Toddalia asiatica (L.} Lam.

var. floribunda (Wal } Gambie

SABIACEAE

Meliosma pinnata (Roxb.) Waip.

ssp. amottiana (Walp,) Beus.
M. simplicifolia (Roxb.} Walp,

ssp. pungens (Wap.) Beus.

SAPINDACEAE

Allophylus cobbe (L.) Rasusch.
Dimocarpus longan Lour.
Sapindus laurifolia Vahi

SAPOTACEAE

Xantalis tomentosa {Roxb.) Raf.
SOL NACEAE

Solanum sp.
STERCULIACEAE
Sterculia guttata Roxb. ex DC.
ULMACEAE

Celtis tetrandra Roxb,
C. timorensis 3pan.

UR1T ZACEAE

Elatosterna lineolatum Wt

VEF ENACEAE

Callicarpa tomentosa (L.} Murray
VITACEAE

Cayl asp.

MONOCOTYLEDONS
LILIACEAE

Asparagus racemosus Wilid.
Ophiopogon intermedius D. Don

SMILACACEAE

Smilax perfoliata Lour.

PTERIDOPHYTES
LY( 'PODIACEAE

Lycopodium phlegmaria L.
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*Eurya nitida Korthals
Fagraea ceilanica Thunb.
Ficus hispida L. £,
F.1 rocarpal f
*F. mollis Vah!
*F. nervosa Aoth
F. racemosa L.
*F. talbotii King
F. tsjahela M. Burman
F. virens Aiton
Garuga pinnata Aoxb.
*Glochidion neilgherrense Wit
G. velutinum W4,
*llex denticulata Waf.
*isonandra perrottetiana DC.
Ixora notoniana Wall.
*Lasianthus venulosus Wi
Leea asiatica (1.} Ridsdale
Ligustrum perrottetii A. DC.
Litsea deccanensis Gamble
L. floribunda (B1.} Gamble
*L. oleoides (Meissn.} J. Hk.
*Macaranga peltata (Roxb.) M. Arg.
Maesa indica (Hoxb.} DC,
*Ma nia leschenaultii Takeda
M¢ itus philippensis (Lam.) M. Arg.
*M. stenanthus (Lam.) M. Arg.
M. tetracoccus (Roxb.) Kurz
*Mangifera indica L.
*Meiogyne pannosa (Dalz.} Sinclair
Meliosma pinnata (Roxb.} Walp,
ssp. arnottiana (Wap.} Beus.
M. simplicifolia (Roxb.) Walp.
SSp. pungens (Waip.} Beus.
*Memecylon lushingtonii Gamble
*M. talbotianum Brandis
*Mesua ferrea L.
M 1alaxillora Robyns
Mi elia champaca L.
*Milusa eriocarpa Dunn
*Murraya koenigii (L.} Spre
M. paniculata (L.} Jack.
Myristica dactyloides Gaertn.
Neolitsea zeylanica (Nees) Merr.
*Neopeltandra longipes Gamble
Nilgirianthus barbatus (Nees) Brem.
N. foliosus (Wt) Brem.
N  syneanus (Nees} Brem.
Ni apodytes foetida (Wt} Sleumer
*Nothopegia beddomei Gamble
Olea glandulifera Wall. ex G. Don
*Palaquium ellipticum (Dalz.) Bailon
*Pavetta indica L.
Persea macrantha (Nees} Kostarm.,
*Phoebe paniculata Nees
*Pi sporum neelgherrense Wt & Am.
P. wightii Mukerjes
*Prunus ceylanica (W1.) Mig.
P: hotria bisulcata Wt & Am.
P. miongata (WM.} J. Hk.
P gra (Gaern.} Alston
R anea wightiana (Wall. ex DC.} Mez.
Rauwolfia densiflora (Wall.) Benth. ex J. Hk.
*Salix tetrasperma Roxb.

+ + + +

+ + +

+

++ 4+




Scheiflera capitata (Wt & Am.) Harms
*S. rostrata (Wt) Harms
var. micraniha {Glarke) Mabesh
Scolopia crenata (Wt & Arn.) Cf
Securinega virosa (Willd.) Baillon
Solanum giganteum Jacq.
S. mbustum Wend!,
Symplocos cochinchinensis Lour.} Moore
ssp. laurina {Retz.} Noot.
*3. foliosa Wt
Syzygium cumini (L.} Skeels
*8. densiflorum Wall. ex Wi. & Ara.
*S. gardneri Thw.
*8. hemisphericum (Waip.} Alston
*3. malabaricum {Bedd.} Gamble
Tarenna asiatica (L.} Schumanp
Toona ciliata M. Roem.
Trema orientalis ¢L.) BL.
Trichilia connamoides (Wt. & Arn.) Bent.
Vernonia monosis C.B. Clarke
*Viburnum coriaceum 8i.
V' inctatum Buch.-Ham :D. Don
*Vineorunea integrifolia Gaud.
Wendlandia thyrsoidea (Roem. & Schult.) Steud.
X lolis tomentosa (Roxb.) Aaf.
Ziziphus rugosa Lam.

Cimbers

Caasalpinia decapetala (Roth} Alston
C. imus gamblei Bece.

*Canissa inermis Vah/

Celastrus paniculatus Willd.

*Di is heyneana (Wt. & Arn.) Benih.
Dipioclisia glaucescens (Bi} Diels.
Elaeagnus kologa Schischt.

Entada pursaetha DC.
*Ficus laevis BI.
var. macrocarpa (Miq.) Comer
Gardneria ovata Waf,
Gnetum ula Brogn.

*Hiptage benghalensis (L.} Kurz
Jasminum azoricum 1.

J. rotilerianum DC.

*Mezoneuron cucullatum (Roxb.) Wt & Arn.
Pinar hymenophyllum Mig.

R us fairholmianus Gard.
R. niveus Thunb.

*Scutia myrtina (V. Burman)} Kurz
Smilax perfoliata Lour.

Toddalia asiatica (L.} Lam.
var. floribunda (Waf) Gamble
*Uvaria narum (Dunal) Wt. & Am.
*Zanthoxhim tetraspermum W & Armn.

+ 4+ + +

+ +

+

+ 4+ +










Michelia champaca L. Magnoliaceae + +
M. nilagirica Zenk. Magnoliaceae +
Microtropis microcarpa W. Celastraceae +
M. ovalifolia Wt Celastraceae +
M. ramifiora W, Celastraceae +
Miliusa eriocarpa Dunn Annonaceae +
Murraya koenigii (L.} Spreng. Rutaceae + +
M. paniculata (L.} Jack. Rutaceae + +
Myristica daclyloides Gaerin. Myristicaceae + +
Neolitsea zeylanica {Nees) Merr. Lauraceae + +
Neopeltandra longipes Gamble Euphorbiaceae + ?
Nilgirianthus barbatus (Nees) Brem. Acanthaceae + +
N. foliosus {Wt.) Brem. Acanthaceae + +
N. heyneanus (Nees) Brem. Acanthaceae + +
Nothapodytes foetida (Wt.) Sleumer icacinaceae + +
Nothopegia beddomei Gambla Anacardiaceae + +
Olea glandulifera Wall.ex G. Don Oleaceae + +
Palagquium ellipticum (Dalz.} Bailion Sapotaceae + +
Pavetia indica L. Rubiaceae + +
Persea macrantha (Nees} Kosterm. Lauraceae + +
Phoebe paniculata Nees Lauraceae + +
P. wightii Meissn. Lauraceae +
Photinia notoniana Wt. & Armn. Rosaceae +
Pittosporum neelgherrense Wt & Am. Pittosporaceae + +
P.tetraspermum Wi & Am. Piltosporaceae +
P. wightii Mukerjee Pittosporaceae + +
Prunus ceylanica (Wt} Mig. Rosaceae + +
Pswvrhotria bisulcata Wt. & Am. Rubiaceae + +
P. ngata (Wt} J. Hk. Rubiaceae + +
P. nigra (Gaertn.) Alston Rubiaceae + +
P. nilgiriensis Def. & Gaug. Rubiaceae +
Rapanea wightiana (Wall, ex DC.) Mez. Myrsinaceae + +
Rauwolfia densiilora (Wall} Benth.ex J. Hk. Apocynaceae + +
Rhododendron nilagiricum Zenk. Ericaceae +
Rhodomyrius parviflora Alston Myrtace~2 +
Salix tetrasperma Hoxb. Salicace..2 + +
Schefflera capitata (Wt. & Am.) Harms Araliaceae + +
S. racemosa Harms Araliaceae +
S. rostrata Hams Araliaceae +
S. rostrata (W) Harms

var. micramha (Clarke} Mahesh. Araliaceae + +
Scolopia crenata (We. & Arn.) Clos. Flacourtiaceae + +
Securinega virosa (Willd.} Baifion Euphorbiaceae + +
Solanum giganteum Jacq. Solanaceae + +
S. robustum Wand. Solanaceae + +
Sterculia gutlata Aoxb.ex DC. Sterculiaceae + +
Sy locos cochinchinensis (Lour.} Moore

ssp. laurina (Retz. ) Noot. Symplocaceae + +

S, osa w Symplocaceae + +
S. pendula Wt Symplocaceae +
5. spicata Aoxb. Symplocaceae +
Syzygium calophyllifolium Walp. Myrtaceae +
S. cumini (L.) Skeels Myrlaceae + +
S. densiflorum Wall. ex Wt & Am. Myrtaceae + +
S. gardneri Thw. Myrtaceae + +
S. hemisphericum (Walp.) Alston Mynaceae + +
S.  labaricum (Bedd.} Gamble Myrtaceae + +
S. montanum Gamble Myrtaceae +
Tal na asiatica (L.) Schumann Rubiaceae + +
Toona ciliata M. Roem. Meliaceae + +
Trema orientalis (L.} B Ulmaceag + +
Trichilia connarcides (Wt. & Arn,} Bent. Meliaceae + +
Turpinia nepalensis Wa. Staphyleaceae +
Vaccinium leschenaultii W, Vaceiniaceae +
V. neilgherrense Wt Vacciniaceae +
Vernonia monosis €.8.Clarke Asteraceae + +




Viburnum coriaceum 8i.

Caprifoliaceae + +
V. hebanthum W, & Arn. Caprifoliaceae +
V. ctatum Buch.-Ham. ex D. Don Caprifoliaceae + +
V. erubescens Wall. Caprifoliaceae +
Villebrunea integrifolia Gaud. Urticaceae + +
Vitex altissima L.f Verbenaceae + +
Wendlandia thyrsoidea (Roem. & Schufl.} Steud.| Rubiaceae + + +
Xantolis tomentosa (Roxb.} Raf. Sapotaceae + + +
Ziziphus rugosa Lam. Rhamnaceae + + +
Climbers
Caesalpinia decapetala (Roth) Alston Fabaceae {Caesalpii  deas) + +
Cal. ws gamblei Bece. Arecaceae + +
Canssa inermis Vah! Apocynaceae + +
Cayratia sp. Vitaceae + +
Celastrus paniculatus Willd. Celastraceae + + +
Der heyneana (Wt & Arn.} Benth. Fabaceae {(Faboidea +
Dipioclisia glaucescens (Bl) Diels Menispermaceae + + +
Elagagnus kologa Schischt. Elaeagnaceae + + +
Entada pursaetha DC. Fabaceae (Mimosocic 3} +
Ficus laevis B/,
var. macrocarpa (Miq.} Comer Moraceae +
Gardneria ovata Walt Loganiaceae + +
Gnetum ula Brogn. Gnelaceae + + +
Hiptage benghalensis {L.) Kurz Malpighiaceae + + +
Jasminum azoricum L. Oleaceae + + +
J. rottlerianum DC. Oleaceae + +
Me neuron cucullatum (Roxb.) Wt & Amn. Fabaceae (Caesalpii  deae) + +
Piper hymenophyllum Mig. Piperaceae + + +
Rubus fairhglmianus Gard. Rosaceae + +
R.! eus Thunb. Rosaceae + +
Scutia myrtina (Burm.f} Kurz Rhamnaceae + + +
Smilax perfoliata Lour. Smilacaceae + + +
Toddalia asiatica {£.} Lam.
var. floribunda (Wal } Gamble Rutaceae + +
Uvaria narum (Dunal) Wall ex Wi. & Amn. Annonaceae + + +
Zanthoxylum tetraspermum Wi, & Am. Rutaceae + +




VEGETATION MAP OF THE BILIGIRIRANGAN HILLS

DRAWN BY W KLCSSAVANE

B.R. RAMESH

FREMCH INSTITUTE, PONDICHERRY

FRENCH INSTITUTE, FONDICHERRY, 1989

%0

/

il J
\ELANDUR’/

Location map

LEGEND

I- Medium elevotion (75C-1400m)
A~ GEGIDUOUS TYPZS

- 'oBnagerssys - Preracorpus - Terminalio “ype

=wzodland Fo sevaraz wozdlpnd oo -

=02e BINTID .

2. dncgaisses - Claresylen - Alb zic Type

—scrih wradlens i thickeTs

B - EVERGREEN / SEM'-JEC OUD.LS TYSES

3. Riporiar loeests

5 tuberSulatus - Migteht crampase-{o _~
diom strictan ppel I0G-1400m) LS

4_Mzsuo ferrea - Pologuinm 2. ipt ey Te—
O ez gandulifers type

5. Jisspyros owalifola <Memac ylon lusaingroni type m

B Semi-deciduaus Fype

= Wicellenages (<1130m]

?
%

TL- High elevation {1400-.BC0m)

T Lcuraceous evergreen [o-est ryag-- - -

EThe aumners 1705 €1 198 map v disdte
lacoman of ceatr ched scecesl

1
2

5

. Menseylea ralbatisaum

Sprycian ders flerua

_Isoacndra pertattiora & RA0res aight'=rg

Symelrcas felicsa

Ceghnizhylin ne'lharrense

B.3h-ub savanda (risslond) typa.. . . .

CTRER SYMBC.S

Aorgags e e 8 Sottee - - - o
3 Grevilee ronusmal sive ouk) - 6
ETIEN R - PR L T

e ' N ——

Slete soundory (Kornarcka & Tonl ozul - - - setommtit

Reserved forest doundory -
Foads

Foresl coods .

Aivers 8 sfr2ams

Aesarvaic ok

Tawrs B vlizaszs

Scale 17102 0C0

Krat a2 14 k] “ fKkm




	Blank Page



