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General Introduction

The word ‘riparian’ is derived from the Latin Tiparious’ meaning
‘inhabiting or belonging to the banks of a river’ (ripa’ = riverbank). The
biotic communities living in the riparian areas, their interaction with
immediate environment, role in functioning of the river basin as a whole
have gained more focus of the researchers of the past two decades
(Naiman et al. 2000, Anbumozi et al. 2003). Riparian zones have played
great role in the development of human civilizations from the time

immemorial.

Ancient civilaizations recorded in the history were flourished on
floodplains of great rivers such as Nile, Sindh and Ganges, when human
began to grow plants in his control to produce food grains. Even today
the floodplains of rivers and associated wetlands support a great number
of human population all over the world (Wiseman et al. 2003). People
living in the mountains, valleys, deep moist forests also have recognized
the significance of riparian zones. This can be seen in the traditional
knowledge, practices, culture and customary laws existing in the tribal,
agricultural and fishery communities all over the world. This intimate
relationship, understanding and management existing between resources
and people, evolved traditionally through time and maintained through
their own customary laws. These intricate relationships are the backbone

of conservation of natural resources all over the world.

People living in the mountains, hill wvalleys, floodplains,
backwaters, estuaries up to the coasts and islands had a good
understanding about wetlands, the area of land where water merges with
the terrestrial environment. In a tropical mountainous landscape, this
interface of water and land exist from the Shola-Grassland ecosystem in

the mountaintops, freshwater swamps in the hill valleys, paddy lands in



the flood plains, mangrove forests in the backwaters and estuaries and
screw pine thickets along the seashores. Riparian areas are very
significant to human as well as for other organisms. It being an area of
land in which the flowing water spreads and merges with land, we can
include the ‘riparian area’ in the broad definition provided for wetlands.
Cowardin et al. (1979) defines wetland as “Lands transitional between
terrestrial and aquatic environment, where the water table is usually at

or near the surface or the land is covered by shallow water”.
Delineating the riparian zone

The riparian terminology was rather obscure because of the
inconsistency in its usage. Anna and Michael (1998) define riparian areas
as “the geographically delineated areas with distinct resource values that
occur adjacent to streams, rivers, lakes, ponds and other specified water
bodies”. The term ‘Riparian’ was used by many scientists to address
diverse conditions of wetlands, including marginal vegetation of
waterbodies with stagnant water such as lakes and ponds. It is clear that
all the riparian zones are wetlands and a clear delineation from all other
wetlands is currently not available. But the difference of the riparian
zone from other wetlands is within the spatial geometry and rate flow of

water.

Newson (1994) identifies river channels, ponds, lakes and wetlands
as part of a river basin; a natural landscape unit where geomorphologic
processes and the environmental factors depend on the flowing water
which in turn determine and stabilize the pace of water flow. He has
delineated the river channel, lakes, ponds and the wetlands based on
three important criteria. 1. Scale and geometry, 2. Water level and
content and 3. Flow through time. It is presented in the table (0.1) below

with slight modification to suit also for the small rivers occurring in the




monsoonal tropical continents and landscapes such as the Western

Ghats.

Table 0.1 - Key characters determining different wet habitat

Habitat Scale/Geometry Water level/ Flow through
content time
River Channel | Continental, sub Variable/ Minutes to weeks

continental or

landscape/ linear

mainly water

filled

Ponds/lakes | Local to sub- Fluctuating/ Days to years
continental water filled

Wetlands Sub-basins, Fluctuating/ Minutes (surface)
coastal/ often saturated To years (sub-
linear or concentric surface)

Modified from Newson (1994)

Hence, “Riparian area” can be defined as the land area adjacent to
the river channel from their origin up to the river mouth, where the
flowing water keep in contact or influence. (Characterized from other wet
habitats being variably water filled with faster flow from minutes to
weeks, seen subcontinent or landscape level with linear geometry). This
can be a small portion of a river basin, defined itself by its spatial
position in the watershed or landscape unit where its characters are
determined chiefly by the geomorphic, environmental and biotic factors
existing in the upstream and downstream influencing the pace of water.
All other wetlands with their slower pace of water-flow and aerial
geometry may also posses such narrow riparian zone at least along their
immediate interface of water and land, where the flow of the water is

comparatively faster.




The significance of the Riparian Vegetation

The vegetation represents the total effect produced by abundance
and scarcity of plants and it is an expression of the overall interaction of
the climatic, physiographic and biotic factors. The vegetation is
characteristic to each and every ecosystem ranges from large biomes to
micro-ecosystems. The forest vegetation is composed of plant
communities or units of vegetation developed and arranged in
accordance with definite biological laws and is not an aggregation of trees

and other plants brought together by chance.

Understanding the vegetation of an ecosystem or landscape unit is
an important step in understanding the overall dynamics and functions
of an ecosystem. Vegetation of an area is chiefly determined with latitude
and longitude (geographical) position, climate, water availability or
precipitation and also the physiographic and biotic features. The
availability of water is an important factor determining vegetation of an
area especially within a tropical condition, where availability of energy is
abundant. Highly rain-fed tropical regions represent world’s richest
terrestrial ecosystems named wet-evergreen forests or rainforests. The
Western Ghats of Peninsular India comprises the major portion of the
Western Ghats and Sri Lanka Hotspot, one of 34 global biodiversity
hotspots for conservation and one of the three on the Indian
subcontinent. The area is extraordinarily rich in biodiversity. Although
the total area is less than 6 percent of the land area of India, the Western
Ghats contains more than 30 percent of all plant, fish, herpetofauna,
bird, and mammal species found in India (Bawa et al. 2007). Which
harbours more than 5000 species of flowering plants (27% of the

country) and of which more than 1800 species are endemics.



The difference in the precipitation or rainfall characteristically
differentiates eastern slopes of the Western Ghats (900-1400 mm rainfall)
with dry forest types from western slopes (1500-4500 mm rainfall) with
moist forest types. Hence, availability of a watered condition is important
in determining the vegetation and plant community dynamics in a
tropical environment. The riparian ecotone provides a wet environment
suitable for both the aquatic and terrestrial plant communities and other

organisms to prevail.

Vegetation of an area represents future or past vegetation
components (communities) in its ecotones. The riparian environment of a
forest strand provides more watered condition and would have a better
microclimate than its other zones. In a highly disturbed condition of
vegetation the riparian zone would have a chance for representation of
components for future flora and plant communities of the given

vegetation type.

The riparian areas are among the biospheres most complex
ecological systems and also among the most important for maintaining
the vitality of the landscape and its rivers (Naiman & Decamps 1997).
The interface of land and water is the most productive systems of a
landscape. Wetlands are one of the most productive ecosystems, among
them the riparian ecosystems with more dynamic water environment is
more complex and diverse. Biodiversity and productivity of stream
system in particular are strongly influenced by the composition and

structure of streamside vegetation (Cummins 1974).

Riparian areas are more productive and regions of great diversity
in aquatic benthic organisms (Maridet 1995) and fish diversity (Penzak,
et al. 1994, Penzak 1995). The riparian zones influences the

organization, diversity and dynamics of communities associated with



aquatic ecosystems (Gregory et al. 1991). Riparian ecosystems are
recognized in USA as a natural resource of inestimable values (Warner &
Hendrix 1984). The removal of riparian vegetation resulted in decline in
diversity of fish population and its replanting increased only the
abundance. (Penzak 1995). The riparian vegetation is also valued for its
benefits to wildlife recreation and watershed protection besides the fish

and aquatic diversity (Johnson & Mc Cormich 1978, Naiman et al. 2000).

The riparian forest structure dynamics have been studied for the
dragonfly distribution correlated with the health of the riparian
vegetation and recommended for riparian area management for the
conservation of species (Samways & Steytler 1996). The riparian zones
are valued for the agriculture (Wiseman et al 2003) and wildlife

conservation (Anna & Michael 1998).

The very structure of the riparian vegetation of an area will be in
accordance with the available climax vegetation, aquatic flora and
geomorphic process in the natural environment. These also include
various landuse practices and other anthropogenic activities. The
riparian plant communities are also influenced by the upstream and
downstream (longitudinal) and transverse linkages of species recruitment
and diversity (Vannote et al. 1980, Noss 1983, Newbold et al. 1981). A
good number of studies are available from the temperate regions, but a
few from the tropics on the significance of riparian vegetation. However,
little is known about spatial patterns in the diversity of plant
communities along riparian environment. (Decamps & Tabacchi 1993,

Tabacchi et al. 1996).

Like other vegetation types the riparian vegetation also influence or
modify its surroundings. It becomes more significant influencing the

riverine as well as the terrestrial environment. The function of the



riparian vegetation in stream base stabilization (Beeson & Doyle 1995},
water quality improvement (Tremolierers et al. 1997), controlling the
future stream flow (Auble et al. 1994), role in shaping stream channels
and biotic communities in a natural landscape are major areas of
interest in the modern context of riparian and watershed based

development and management.

Indicators such as fish community as measure to monitor the
structure of riparian systems (Wichert et al. 1998) and more detailed
understanding of the bounce back nutrient support of Salmon-derived
nitrogen in riparian forest growth (James & Naiman 2001) provides
future hopes to understand the complexities of the ecological functions of
riparian systems. Effect of stream flow regulation of riparian forest also
gained main attention in the recent time relating the role of vegetation in
shaping the land, or controlling the geomorphologic and hydrologic

peculiarities of a landscape.
The Flora and plant communities in Riparian Vegetation Ecology

The term ‘Vegetation Ecology’ is concerned not only with
identifying the flora or plant communities on an area, but also with
determining how they are related to one another and to the

environmental factors (Muller & Dombois 1974).

The vegetation of any landscape unit is a product of overall
interaction of climatic, hydro-geographic and biotic process over a period
of time. In the present conditions, understanding of the past biotic,
especially human interference is very important in understanding the
dynamics of vegetation of an area. The plant cover is a good indicator of
the environmental conditions and it also integrates the variability aspects

of the climate (Meher-Homji 2001). In such a context understanding the



floristic composition, community structure, its spatial distribution

related with the bioclimate is important.

Structure of vegetation is defined as “Organisation in space of the
individuals that form a stand and the primary elements of structure are
growth forms, stratification, and coverage (Dansereau 1957). Muller-
Domboise and Ellenberg (1974) describes five levels in understanding the
vegetation structure, viz., 1. Vegetation physiognomy, 2. Biomass
structure, 3. Life form structure, 4. floristic structure and 5. Stand
structure. Floristic descriptions of the vegetation structure usually
initiates the structural interpretations, identification and classifications
of the vegetation types and most often described conveniently through

physiognomic descriptions.

However, different vegetation varies in their floristic composition
and that must have evolved along with their modification of their
immediate environment. The primitive vegetation in the adverse
conditions to the climatic climax in the tropical environments is
represented by definite flora. The abundance of families such as
Orchidaceae, Dipterocarpaceae, Myrtaceae, énd Moraceae in the tropical
wet forests, dominance of Fabaceae, Combretaceae and Euphorbiaceae in
the dryer climates and dominance of gymnosperms in the temperate

zones are examples (Whitmore 1975).

Within a landscape unit, vegetation composition also changes with
the changes in the climate along with altitudinal gradient. In the tropical
mountainous evergreen Shola-forests plants such as Myrtales and
Laurales becomes dominant while families such as Dipterocarpaceae and
Clusiaceae dominate among the emergents of the lower elevations. The
species diversity of Dipterocarpaceae, one of the dominant family of the

tropical rain forests decreases with increasing altitudes. Floristic analysis



of a region is the preliminary tool to understand the structure and

ecological functioning of vegetation mosaic of a landscape.
The River basin (watershed) - a natural landscape unit

Within a particular geographical location, a watershed or more
suitably its higher integrated level, a river basin would be an ideal
natural landscape unit. Where maximum possibility of relationship could
be found between the biotic and abiotic components and flow of water
inter connects all the bio-physiochemical processes from the
mountainous catchments to the river mouth. Within a river basin the
lowland forest represent maximum diversity. The low altitude rainforest
and the mangrove ecosystem in the river deltas represent maximum
energy and material transaction within their intricate community
structure. The coral reef ecosystem, most biodiverse ecosystem of the
world (Osborne 2000} in the coastal shallow waters of the tropical seas is
supported with nutrient input from the most biodiverse terrestrial
ecosystems of the world, the wet evergreen forests in the river

catchments through the rivers.

A landscape is a heterogeneous land area composed of a cluster of
interacting ecosystems. It is characterized by matrix vegetation types,
homogenous mosaics and corridors that connect this homogenous
vegetation mosaics. Its structure is patterned by physical factors
(bioclimate, soil, topography and drainage} and modified by human
activities (Turner et al. 2001). The climate, geology and topography
delineate major geographical units (Singh 1977). In a finer scale the
morpho-pedological characteristics along with the natural vegetation

types are also important (Bourgeon et al. 2007).
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River basin as a tangible unit of landscape

A watershed is a geo-hydrological and social unit of land which
collects water and drains it through a common point by a system of
streams. Naturally, it consist of a catchment area, the land area in which
the water flowing through the stream get collected, a transition zone as
the valley portion and an exit point or the delta. The boundary of the
catchments usually will be ridges of the hilly portions and the ridgeline
forms the watershed boundary. The area of the watershed becomes
narrow from the catchments to this exit point. Watershed is the most
natural basic configuration, which has say in the fate of everything on
land. Sprouting of tiny seed, the type of forest covering a mountain slope,
birth and death of mighty rivers and the course of illustrious human

civilizations are all decided by watersheds.

" 7 Hilly portion

Catchment Area

~-««. Watershed Boundary

Watershed QOutlet

Fig. 0.1. - A watershed (Séhematic Diagram)

All landscapes in all continents are mosaics of multitudinous small unit
watersheds strung together in an orderly fashion. They are not

unidimensional. They also have depth. And they have story, the
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dimension of time, a past and future too. Guided by a force from within,
that is the energy of flowing water, they evolve over time. Their shape

changes, their shapes get modified (Nair 1991).
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Fig. 0.2 A Watershed as an Eco-social and Hydrological unit

The river basin may be the most suitable watershed area, where
human administrative boundaries almost agree with the natural
geographical unit. And it would be much easier to restructure our minds

to larger administration boundaries like districts, taluks, to a river basin.

An understanding of structure, diversity and functioning of
different ecosystems would help much for the proper practical
management of ecosystems, conservation activities and sustainable

development.

In the entire country, most complex and species rich vegetation

assemblages are in the wet evergreen forests and the biologically and
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biogeographically richest tracts are in the southern Western Ghats (Nair
1991). The Kerala part of southern Western Ghats alone posses 1637
endemic species of flowering plants. Of which 263 are restricted to Kerala
(Sasidharan 2004). The richest assemblage of such species occurred in
32 low-elevation wet evergreen forest valleys. Of these, 12 valleys have
been totally destroyed by river valley projects, seven valleys have lost
their natural vegetation to teak and eucalyptus plantations, and four
wholly and four partially to encroachments and extensive agriculture and
eight valleys are left with some residual forests with nominal protection
(Nair 1991). The Anamalai region represent one of three important
biodiversity ‘hot spots of the Western Ghats’ and the Chalakkudy River
basin is exclusively within the landscape. The Nelliyampathy,
Parambikulam, Vazhachal and Sholayar forests in the Chalakkudy River
basin and the adjoining Edamalayar-Pooyamkutty valley represent one of
the most extensive tropical moist forests in the entire Western Ghats

(Nair 1991).

An effort at conserving the total spectrum of biological diversity
must therefore taken into account the distribution of plant and animal
species in terms of ecosystems as well as biogeographic provinces. The
ecosystems are best characterised in terms of vegetation (Meher-Homji
2001). Bench mark data on each and every ecosystem types has to be
collected in order to protect and manage our tremendous biodiversity
and genetic resource potential. The floristic and vegetation studies on
each representative ecosystem samples and their area or extent in a
broader canvas of a landscape unit or river basins of the Western Ghats
should be identified for long-term conservation and management. The
advancement of ecological science has brought recent trends
supplemented with phytosociological and eco-physiological approach in

pure taxonomical works all over the world and also in India.



Relevance of the present work

Floristic or structural studies of the riparian forests were seldom
conducted from the Indian region and also from the Western Ghats. Only
reference to some species, belonging to the stream banks was
documented in regional floras. Riparian vegetation of the less rainfed
warmer parts of country alone is recognized as the separate riparian
system up to very recent time (Champion & Seth 1968). The existence of
character differences of riparian system in the moist localities especially
of the rainforest formations of the Western Ghats has not been
recognized or addressed even today. The unique features of the riparian
forests and its ecological significance now became a matter of discussion
and have attracted many workers all over the world, and the present
work may be a pioneering work on this aspect from our region.

Floristic and vegetation analysis revealing the structure and
dynamics of plesioclimax as well pre-climax and understanding the
dynamics within a landscape is important for the efficient resource
management. Such an understanding of the past and present landuse
practices, along with details of all the available sample vegetative mosaic,
acknowledging the available climatic factors and possible climatic climax
of a natural landscape unit will provide useful data in developing
conservation programme and sustainable utilization of biological
resources.

In this context, the present study to understand the floristic
composition and community structure and ecological significance of the
riparian forests of one of the important river basin (Chalakkudy river) of
the Southern Western Ghats of the Indian subcontinent is more

appropriate. The study has the following major objectives:
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1. To analyze the floristic composition of the riparian vegetation of the

Chalakkudy river basin

2. To reveal the plant community structure, associations and derive a
classification of the riparian vegetation within a natural landscape
unit

3. To determine the bioclimate of the river basin while depicting the
rainfall, temperature, vegetation and physiography in support of
the riparian vegetation structure and dynamics

4. To record the ecological significance and responses of riparian
plant communities along various environmental gradients in
support of the future landscape, conservation and management

Plan of the thesis

The thesis is divided in to four chapters based on the different
aspects of the work. Each chapter contains an introduction, review of
literature, detailed methodology, observation and analysis and the result
and discussion.

The thesis begins with a general introduction, which defines the
riparian zone and riparian vegetation and its significance. Also, the need
of depicting the bioclimate and physiography in defining the dynamics of
vegetation. This is followed by the objectives, an explanation of the
organization of the thesis.

The first chapter deals with the study area within the Anamalai
landscape unit of the Western Ghats. It briefly explains the bioclimate,
physiography, vegetation and extent of riparian vegetation in the study
area. 20 years of rainfall data from six different stations were used for
defining the rainfall and bioclimate. Vegetation mapping was done using
GIS to understand the extent of vegetation and its dynamics. Terrain
features and stream characteristics were also explained. Various

thematic maps were provided to substantiate the conclusion.
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The second chapter provides a systematic account on the floristic
diversity of the riparian zone. The chapter begins with a brief
Introduction on floristic history of the region and significance of riparian
flora followed by methodology, result and discussion. The systematic
treatment is provided in the beginning of part two after the general
discussion, conclusion and summary. Which includes artificial key to the
included families, genera, species and other intraspecific categories. A
brief taxonomic description, phenology distribution, RET status, notes on
nomenclature wherever necessary, and habitat indication to voucher
specimens were also provided. Illustrations, photographs and
distribution maps of some important taxa were also given.

The third chapter begins with an introduction on riparian plant
community associations, its significance, explanation of the
methodologies for phyto-sociological sampling and statistical analysis.
The chapter concludes with a discussion on major riparian plant
associations along the Chalakkudy River and their classification. Figures
and charts were presented wherever required.

The general discussion and summary is provided in the fourth
chapter, which correlates the responses of the riparian plant
communities to varying physiographic and bioclimatic attributes,
explains community dynamics and responses to disturbances. This is
followed by the executive summary.

The systematic treatment is followed by the appendices, which
contain the list of obligate and facultative riparian plants and
phytosociological tables. The list of tables, figures, plates and maps
provided after the appendices. A detailed bibliography on literature cited
and an index to families, genera and scientific names are provided as the

last session.
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Chapter 1-
The study area



The Study Area - Identifying the physiographic, bioclimatic and

vegetation features of the area
Introduction

All the plant communities in course of time develop progressively
towards a form, which is in equilibrium with prevailing climates and then
be stabilized as the climatic climax Clements (1916). This will be
accompanied with enrichment of the soil and microclimate of the region.
Any changes from climatic climax with a preclimax can be considered as
the expression of interference (disturbance). This monoclimax theory was
challenged by many later workers and argued polyclimax vegetation
indicating chances for a preclimax community due to edaphic (soil)

factors in a prevailing climatic condition.

The ‘continum’ concept interprets the climax as a partially
stabilized ‘steady state’ adapted to the whole pattern of environmental
factors in which it exist, exhibiting similar convergent patterns in
adaptation to similar environments, but showing a continuous

environmental gradient.

However, vegetation of an area is determined by the overall
interaction of the climatic, edaphic, and biotic factors. The climate in
other hand depends upon the rainfall, temperature and length of the dry
season. Hence, bioclimate is an important factor determining the types of
vegetation and its dynamics in any region (Meher-Homji 2001). The
Western Ghats with very complex physiography in its hilly terrain
harbour a wide array of bioclimate with corresponding forest types

(Pascal 1982)

Bioclimate of a region is determined by rainfall (precipitation),

temperature and length of dry months (Meher-Homji 2001). The rainfall,
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especially of the Western Ghats region is greatly influenced with its
geographical position, the monsoon phenomenon and the influence of the
Western Ghats interesting monsoon. The Western Ghats may be
responsible for accounting for about 60% of the observed rainfall, on rare
occasion over it reaches up to 80% (Sarkar 1967). The topographical
features of the Western Ghats prevails a wide range of local and
microclimatic diversity. The forest cover in the mountains plays a major

role as a generator of humidity in the air.

Interpretation of rainfall is an important component in defining the
bioclimate of a region. Pattern and distribution of rainfall in the overall
year provides real expression of the other climatic defining bioclimate.
This include mainly the temperature and duration of dry months. Data
for a long period, at least twenty years is necessary for the correct
interpretation of the rainfall of a region. The average year rainfall usually
do not provide an explanation for the stability and instability of the
climate and hence the bioclimate. But the concept of probable year
rainfall will be more meaningful in depicting the bioclimate of a region
(Meher-Homji 2001). Hence here it is important to analyze the

precipitation, number of rainy days and dry months of the study area.

The riparian vegetation was classified as an edpahic formation by
Champion and Seth (1968). It would be inadequate if we believe that the
particular edaphic condition prevailed in the riverfront alone determines
the vegetation of the riparian environment. Many features of the riparian
zone such as the presence of watered environment, rich nutrient inputs,
more exposure of light and the upward and downward wind flow through
the gap provided by the river channel and the hydrology of the river make
the riparian zone a unique ecosystem. More than an edaphic formation it
is a much complex, highly dynamic and specialized plant community

associations.
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The changes in the adjacent landuse (vegetation) due to past and
present landuse (mainly forestry) practices in the catchments had great
impact on the hydrology of the river and hence on the micro-climate of
the riparian zone. Submergence of forest cover and diversion and control
of river water due to river valley projects are also an important factor to
consider. The Chalakkudy River alone has 6 large dams and a diversion
scheme in its catchments. Hence drawing information on the
physiographic, bioclimatic and vegetation features of the area on a broad
canvas of the river basin is important for the present study and which

comes under the purview of this chapter.
Methodology

The phytogeographical and landscape level identity of the
Chalakkudy river basin were confirmed based on the information
provided by Singh (1977), Meher-Homji (2001) and Bourgeon et al
(2007). Mapping of the river basin and its tributaries were done to derive

characteristics of the study area.
Mapping

A map of the river basin was prepared using Geographic
Information System (GIS) in order to derive characters of the river basin.
The base map was prepared from Toposheets (58 B/7, 58 B/8, 58 B/ 10,
58 B/11, 58 B/14, 58 B/15 and 58 F/3) of Govt. of India with a scale 1:
50000. The sheets were geo-referred into Map Info (Vers. 6) and ILWIS
3.6 (GIS) open source software and digitized for the topographic and
watershed features. Physical and drainage maps were prepared for the
basin and also for the sub-basins (tributaries). Care was taken to
delineate exact boundary of watershed and tributaries. The order of the
streams and tributaries were taken as the scale for the delineation of

tributaries. Various physiographic and geomorphological features of the
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basin and sub-basins were derived from the maps. It includes watershed
area, drainage pattern, drainage density, relief, elevation classes and

vegetation.
Description of the bioclimate of the river basin

Defining the bioclimate of the region is important for the
description of the flora and classification of the vegetation. Twenty years
of rainfall data were gathered from various stations (Kerala Forest
Department, Department of Irrigation, Kerala State Electricity Board) of
the river basin and all pooled together for a preliminary analysis. Among
these data, data from eight important stations (critical for the
interpretation of rainfall of the basin) were analysed in detail. Average
annual and monthly rainfall, Temperature (mean of the coldest months)
and number of dry months were taken into account for the interpretation
of bioclimate (Meher-Homji, 2001). Average annual and monthly rainfall
was derived from the mean of probable year rainfall. Mean temperature
in °C of the coldest months were taken into account for the temperature
(Meher-Homji, 2001). Number of dry months were identified using the
formula P<_2T by Bagnouls and Gaussen (1953). Where ‘P’ is the average
monthly precipitation and ‘T’ is the mean of the temperature of the

coldest months in °C.

Mapping the vegetation of the river basin and the extent of riparian

vegetation

Data developed from continuous field survey with GPS readings
(2001-2005) in the entire basin and data provided in the Gol (Govt. of
India) toposheets were used to draw drainage, physiographic and
vegetation features of the river basin. Data derived from satellite pictures
(2007-Summer) from Google Earth and CGIAR-CSI SRTM 90m DEM

Digital Elevation Database were used to update vegetation features

19



provided in the Gol toposheets. And a detailed vegetation map was
prepared for the entire river basin. The vegetation map was cross
checked with studies by Pascal (1982}, Ramesh et al. (1997) and Ramesh
& Gurukkal (2007). The classification of the vegetation was done
according to Meher-Homji (1982 & 2001) and Gadgil & Meher-Homji
(1982) with inputs from the works of Pascal (1982) and Ramesh et al
(1997).

Results and discussion

Location and boundaries

The Chalakkudy River Basin lies between 10° 13’ to 10° 55’ North
latitudes and 769 25’ to 77 Eastern longitudes in the Anamalai landscape
unit of the southern Western Ghats immediate south of the Palagaht
Gap. The river originates from the north-western part of the Anamalai
hills and flow westward to reach Lakshadweep sea near Kodungallur in
the west. It has an average length of 144 km and the total drainage area
covers 1704 km? in the Thrissur, Eranakulam and Palakkad districts of
Kerala (1404 km?2) and Coimbatore district (Valparai part) of Tamil Nadu
(300 km?). The river basin is bounded by the Karuvannur and
Bharathapuzha river basins in the North, upper catchments of
Bharathapuzha river and Anamalais of Tamil Nadu part in the East,
Periyar basin part of Anamalais, Edamalayar-Pooyamkutty valleys in the
South-East, Lower plains of Periyar river in the Eranakulam in the South
and Lakshadweep sea near the Kodungallur coast in the West. It is the
fifth longest, sixth largest by catchment size and eighth high yielding

river in Kerala.



Phytogeographic and landscape identity

Clarke (1898) divided the Indian region into 11 phyto-geographical
regions based on the geographic, climatic and vegetation aspects. Later
Hooker (1906) provided 9 regions in his classification. In which the
southern India was considered under Deccan and Malabar regions. The
Western Ghats identified under the Malabar region. Chatterjee (1939)
modified it into 10 regions excluding the Malaya and Ceylon. Chatterjee
(1962) also modified it into suit for the Independent India with 9 phyto-
geographic regions. Singh (1977) has given more detailed biogeography
zonation for India. He also considered faunal elements along with flora
and used widely accepted four macro level divisions for India, Great
Plains, Himalayan Mountain region, Peninsular uplands and Indian costs
and Islands. These were further divided into 28 meso level regions and
are then further divided into first order, second order and third order
regions. The Kerala region is included in the three measo level regions
including the neighboring regions Karnataka Plateau (XXII), Tamilnadu
uplands and south Sahyadri (XXIV) and West Coast region (XXVI). These
are divided into 9 first-order regions, 27-second order regions and 54-
third order regions. Among these 15 represents the southern Western
Ghat region and are entirely or partly within Kerala state. And the

boundaries were well delineated and mapped by Bourgeon et al. (2007).

The Western Ghats extend over 1400 km along the states of
Maharasthra, Goa, Karnataka, Kerala and Tamil Nadu. Geographically it
is divided into three distinct subregions (Nair 1991). The northern
Western Ghats starts in the Maharasthra Sahyadris from the Tapti River
to south of Goa with an elevation of 900-1200m elevations. It is
composed of Deccan lava descending steeply to the undulating narrow
Konkan coast. The central Western ghats extent from Goa to 320 km

south to Coorg. The southern Western Ghats starts from the Netravathi



Valley south of the southern Canara. It is rises abruptly to gneissic
bosses such as Nilgiris. The mountain chain continue unbroken after the
Palghat Gap throughout the Nelliyampathi-Anamalai hills upto the
Mahendragiri peak at the southern tip of the peninsula.

The Nelliyampathi-Anamalai area included under the 55ai
Anamalai sub region of the XXIV meso level region - the Tamilnadu
uplands and south Sahyadri. The present study area, the Chalakkudy
river basin is exclusively within this Anamalai landscape unit of the

Southern Western Ghats.
Tributaries and sub-basins

The Chalakkudy River is formed by the confluence of four major
tributaries, viz. The Sholayar originating from the Akkamalai-Grass hills
region near Valparai in Tamil Nadu in the North Western part of
Anaimudi and Eravikulam plateau, The Parambikulam tributary
originating from an arc shaped eastern high elevation ridge between
Perukundru-malai (1733 m) and Umaya Malai (1250 m) and Vengoli
Peak (1128 m) in the North-west part of Sholayar-Valpaarai plateau. The
Kuriyarkuttyar tributary originates from a narrow South-West valley
between the 1300 m elevated South-Eastern part of Nelliyampathy hills
and 1290 m Pandara Varai and the low elevated Topslip area (750 m) in
between Panadaravarai and Perukundru malai-Vengoli ridge separating
the Parambiulam Valley. Karapara tributary originates exclusively from

the south western slopes of Nelliyampathy hills.

The Kuriyarkutty tributary and the Parambikulam tributary
confluence at Kuiyarkutty and flows as Kuriyarkutty-Parambikulam
river. The longest tributary Sholayar confluences with the
Kuriyarkuttiyar at 2 km upstream to Orukombankutty from left and the

Karappara river at Orukombankutty from right. From here onwards the
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river is known as the Chalakkudy River. Further it flows South-West
direction and turns Westward at Poringalkuthu and flows westward
through the famous Vazhachal, Athirappilly regions. In this stretch the
river gives birth to lot of rapids and waterfalls including the famous
Athirapilly-Vazhachal waterfalls and drain into the Chalakkudy plains.
Finally the river joins to the Kodungallur backwaters along with the
northern distributary of Periyar River at Elanthikkara (Chouka-kadavu)

in the Puthenvelikkara Grama Panchayath of Eranakulam District.

The Chalakkudy River is a 6th order stream and the tributaries are
of 5th order. First Sixth order river is formed when the Kuriyarkutty
tributary and the Parambikulam tributary confluence at Kuriyarkutty
and all the other tributaries (5t order) joins to the main downstream to
this point. So physiographically the river from the Kuriyarkutty
downwards should be considered as the Chalakkudy main river.
According to this, the Chalakkudy river basin and its sub-basins of the
tributaries are classified as (clock wise direction) i. Karappara sub-basin
of Karappara tributary (Ka), ii. Kuriyarkutty sub-basin of Kuriyarkutty
tributary (Ku), iii. Parambikulam sub-basin of the Parambikulam
tributary (Pa), iv. Sholayar sub-basin of the Sholayar tributary (Sh} and
v. the Chalakkudy-main sub-basin of the Chalakkudy main river
(downstream to Kuriyarkutty). Three small (4th order) streams Anakkyam
thodu, Charpa thodu and Kannankuzhi thodu also joins to the
Chalakkudy main river.

The Karappara sub-basin has an area of 134 km? and perimeter of
69 km. The river has a length of 37 km. Drainage density (Dd) is about
2.3 and aerial length width ration 3.6. and slope about 33.8 m.
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The Kuriyarkutty sub-basin has an area of 233 km? and perimeter
of 76 km. The river has a length of 35 km. Drainage density (Dd) is about
2.28, aerial length width ration 1.3 and slope about 42.3 m.

The Parambikulam sub-basin has an area of 261.8 km? and
perimeter of 93.5 km. The river has a length of 43.5 km. Drainage
density (Dd) is about 2.8, aerial length width ration 3.8 and slope about
39 m.

The Sholayar sub-basin has an area of 261.8 km?2 and perimeter of
124 km. The river has a length of 124 km. Drainage density (Dd) is about
2.6, aerial length width ration 2 and slope about 147m.

The Chalakkudy main-river sub-basin has an area of 594.2 km?
and perimeter of 207 km. The river has a length of 92 km. Drainage
density (Dd) is about 1.7, aerial length width ratio 1.4 and slope about
66 m.

The whole Chalakkudy River basin has an area of 1484 km? and
perimeter of 271 km. The river has a length of 145 km. Drainage density
(Dd) is about 2.3, aerial length width ratio 2 and slope about 67 m.

A comparison of the physiographic features of the tributaries (sub-

basins} is provided in the table 1.1
Geology and soil

Information on geology gathered from Geological and Mineral Map
of Kerala (Balasundaram 1970) and soil characters obtained from soil
map (Krishnan et al. 1996). The main rock formations in the Chalakkudy
River Basin consists of crystalline rocks of Achaean-Pre Cambrian era
(2600 million years old) mainly charanockite, and biotite gneiss,
hornblende gneiss and migmatitic gneisses. There is intrusion of granites

(acidic rocks) mainly in the Parambikulam and Nelliyampathy plateaus.
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The terrain has undergone an earlier plastic deformation phase which
resulted in an intense folding with axes tending north west- south east to
east west direction and a later brittle deformation phase which resulted
in a number of lineaments and fractures. Many tributaries and various
sections of mainstream are apparently controlled by lineaments and

fractures (CESS 2003).

Most of the study area have deep soil structure and are rich in
organic content. They can be i. Very deep well drained clayey-loam with
moderate erosion mixed with gravely-loam soils on gentle slopes (Typic
Haplohumults associated with Ozxic Dystrudepts-unit 36) along the
forested areas of the Sholayar sub-basin, Karappara sub-basin and
upstream areas of the Parambikulam sub-basin, ii. Very deep well
drained clayey loam with moderate erosion mixed with rocks (Typic
Palehumults associated rocks —unit 38) distributed mainly along the
forested areas with exposed rocky terrain of the Sholayar, Nelliyampathy
and Chalakkudy main sub basins, iii. Very deep well drained gravely-
loam with moderate erosion (Humic Dystrudepts with Typic
Palehumults- unit 31) along the forested borders of Parambikulam and
Chalakkudy main and Chalakkudy sub-basins. iv. Deep well drained
gravely-loam soils with moderate erosion (Humic Dystrudepts associated
with Typic haplohumults-unit 32) upstream areas of Kuriyarkutty-
Nelliyampathy border, v. Deep well drained gravely-clay soils with severe
erosion (Oxic dystrudepts associated with rocks- unit 33) Parambikulam

and Kuriyarkutty sub basins (Krishnan et al 1996).
Physiography

The Chalakkudy river basin composed of distinctive four levels in
its catchments based on the area of the height classes, (i). Highly
elevated plateaus of >1000 m in the Malakkapara-Valparai region in the

26




southern boundary (adjacent to Anaimudi-Eravikulam plateau) and the
Nelliyampathy plateau in the northern boundary of the basin (adjacent to
the Palghat Gap); (ii). A unique medium elevation (500-600 m) plateau in
the Kuriyarkutty-Parambikulam sub-basin in between the Valparai-
Nelliyampathy plateaus; (iii). Slightly ascending zone from the (200 m)
Vazhachal region to the (500 m) medium elevation area and (iv). The
lower plains 0-100 m elevation from the Athirappilly downstream to the

Chalakkudy plains and up to the river mouth.

The two highly elevated platues (>1000m) were highly guarded by
almost arc shaped (1200-1400 m in the Nelliyampathy hills & 1200-2000
m in the Valparai-Parambikulam) mountain ridges. This makes these two

upper reaches wet and highly rainfed (3000-5000 mm).

The medium elevation Kuriyarkutty-Parambikulam plateau are
well exposed to the dry eastern Coimbatore plains of Tamil Nadu with a
Three-Six kilometer wide, 500-600 m high, almost ‘U’ shaped gap in the
eastern boundary of Kuriyarkutty basin in between the Pandarai-varai
(1290 m) and Kolambu-malai (1101 m) and adjacent Perukundru-malai
(1733 m) with its base at Topslip area (700-765 m). This physiographic
feature makes the Parambikulam plateau unique with characteristic dry
vegetation and low rainfall, especially the entire Thekkadi, Veetiyar,
Kuriyarkutty-Orukombankutty and lower reaches of Parambikulam sub-
basin. The dryness extend westward to 500-700 m elevation areas of the
entire Kuriyarkutty sub-basin catchments, through the Topslip,
Kolkamatti Pallam, catchments of Thunacadau, Peruvaripallam,
Thekkadiyar and Veetiyar until it is sheltered by the Nelliyampathy
ridges (>1000 m) in the north west. The dryness further extent southwest
upto Kuriyarkutty and Orukombankutty and finally it is sheltered by the
Chalakkudy ridges continuous to Nelliyampathy (Poyya-malai 1100 m)

from west and Kanchilakunnu extending to Karimala (1400 m) Sholayar



ridge in the east. The upstream areas of the Parambikulam is guarded
from the dryness by the Vengoli-malai (1128 m) separating the
Parambikulam and Kuriyarkutty sub-basins and the contigous >1500 m

high North-Eastern ridges of the Parambikulam sub-basin.

The Karapra valley is an average 6.6 km wide and 24.5 km long
narrow valley well sheltered from the drier Palakkad Gap by the arc
shaped mountain chain. The Karappara River takes a south west
direction and turns north east and further eastward to join to the
Chalakkudy River at Orukombankutty. The narrow opening to the
confluence point through a meandering of the river from westward to
eastward direction also protects the valley from the influence of the drier

climate of the Parambikulam plateau.

The Malakkapara-Valparai plateau is well supported with the 2000
m high Eravikulam-Anaimudi plateau from the south east and is well
guarded from the dryness of the Parambikulam plateau by the >1500 m

high mountain ridges along the Valparai Parambikulam valley border.

The lower reaches of the river basin (the mid land and low land
portion) downstream to Kanjirapilly upto river mouth are gently sloping
(CESS 2003, Chattopadhyay 2003). The 100-500 m elevation zone lies
from Athirappilly-Vazhachal (100-200 m) to the Orukombankutty (500
m) in the border of Parambikulam in the north east and extend upto the
Anakkayam Valley (400-600 m) in the East. This zone also receives

rainfall more than 3000 mm.
Climate

The Anamalai landscape unit comes under high rainfall region of
the Western Ghats and represented with one of the largest extent climax
wet evergreen forests in the southern Western Ghats. But the particular

warmer physiography of the Parambikulam plateau make the climatic



regime of the basin much complex. Major part of rain obtained during
the south-west monsoon period (June — September), followed by north-
east monsoon (December — March) and intermittent inter-monsoons

during October-November and April-May.
Temperature

The average mean temperature of the basin is 22.2 °C and that is
highest for Parambiukulam subbasin 23.3 °C and lowest for Sholayar
sub basin. Since the vegetation of an area is limited with the climate of
the region, with in a monsoonal subcontinent with a high average rainfall
the mean temperatures of the coldest months and length of the dry
months are critical. The temperature gradient is linked to elevation and it
has been estimated that the decrease in temperature is almost 0.8-0.99C
for every increase in 100 m in the 400-1500 m elevation (Pascal 1982). In
this elevation the mean temperature of the coldest months is 16-23°C
and that of the lower elevations is greater than 23°C. The length of the
dry season is the 3-4 dry months in a year in the lower and central
region (Chalakkudy main river). It becomes 4-5 months and 5-6 months
in the catchments of Parambikulam Sub-basin near Tamil Nadu. In the
Sholayar and Nelliyampathy sub basins it becomes 3 dry months in a

year or even < 3 months in its upper reaches.
Rainfall distribution

The river basin receives a 3300 mm rainfall annually. Of which
higher rainfall is received in the upper catchments of Sholayar (> 4000
mm), then Karapara (> 3500 mm), Poringal (> 3500 mm) Chalakkudy
main river and the least in the Thellikkal section of the Parambikulam
subbasin (1342 mm). The probable year rainfall derived from 20 years of

data is given below.
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Bioclimate

The mean probable year rainfall, mean temperature of the coldest
months and the number of dry months are important in the description
of the bioclimate of the area. This can only provide basis for the correct
interpretation of the vegetation. The monthly (probable year) rainfall (P)
and temperature T (mean of the coldest months) and number of dry
months were for different climatic regimes of the Chalakkudy river basin

was anlysed and presented in the table (1.2 (appendix 1) & fig. 1.2 -1.7).

The analysis indicate that the entire area comes under typical
tropical climate with T>150C, P >1500 mm and dry months >4 with a
potential for the Tropical Evergreen Forest Vegetation types as described
by Meher-Homji (2001). There is an exception for the Kuriyarkutty sub-
basin, where the rainfall (P) is <1500mm and 4-5 months of dry span. So

the climax vegetation should be of Deciduous-dry evergreen types.
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Vegetation and landuse

The extent of vegetation of the river basin and also for the sub
basins were estimated (table 1.4 & 1.5 (appendix-1) while preparing the
vegetation map (Map 4). The river basin has a total forest area of 1181.4
Km?2 (80%) and 256.2 Km? (20 %) of non forest lower plains. Of which
primary forests dominates with 519 Km? (36%) followed by forest
plantations 179.6 Km?2 (12%), secondary forests 197.4 Km?2 (17%), tea,
coffee and other plantations constitute 198.3 Km2 (13%), degraded non
forest vegetation 86.9 Km? (6%) and reservoir, streams and rivers 46.5
Km? (3%). Fig. 1.8

s%>

13%

12%

B Primary forests lisecondary forests OForest Plantations ‘
O Other plantations H Other vegetation (Degraded) @ Lower plains (agriculature lands)
|l Reservoir, streams & rivers B ) |

Fig. 1.8. Vegetation of the Chalakkudy River Basin (An overview)
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Fig.1.10. Distribution of Primary forests in the basin
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Fig. 1.11. Distribution of Secondary forests, plantations and other
degraded vegetation types in the basin

The primary forests in the basin dominated with wet evergreen
forests of 361 Km? (69%) of which 294 Km?is dense forest and 67 Km? is
degraded forests. The low elevation evergreen forest covers an area of 152
Km?2 (30%) of which both dense and degraded types share 76 Km?2 each.
This is followed by riparian forest with an area of 4.79 Km?2 (1%). The
true Shola forests restricted to an area of 9 ha in the extreme origin point

of the Sholayar tributary at Valpara-Akkamalai.

Distribution of primary forest types in various tributaries of the
river basin showed maximum extent 128.6 Km? evergreen (low and
medium elevation) types in the medium elevation zone (Chalakkudy main
river), followed by the Sholayar sub basin 107.2 Km?, Parambikulam
82.4 Km?2 Karappara 84.6 Km? and least extent for Kuriyarkutty sub
basin 44.2 Km?2. The dense evergreen forests are more distributed in the

Sholayar and Karappara sub basin followed by Chalakkudy main river.
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Fig. 1.12. Distribution of Riparian vegetation in the river basin

Extent of degradation of forest was high for the Chalakkudy main
river 174.8 followed by Sholyar sub basin 141.14 (tea & coffee
plantation), Parambikulam sub basin 115.7, Kuriyarkutty 117. 1 and
Karappara sub basin 47.4. The degraded forest area of the Sholayar sub
basin is entirely due to the tea and coffee plantations in the Tamil Nadu
(Valparai) part and its Kerala .part represents the high extent

unfragmented forest in the basin.
The riparian vegetation

The riparian vegetation is estimated to have nearly 480 ha,
distributed in the low-medium elevation area of the Chalakkudy river. It
is distributed mainly along the Chalakkudy main river (290 ha,
Athirappilly-Vazhachal to Orukombankutty), followed by Karappara river
(116 ha, Nelliyampathy-Orukombankutty), Sholayar river 52.2 ha
(downstream of Sholayar dam to Orukombankutty), Parambikulam 13
ha (Kuriyarkutty-Orukombankutty) and lest (1.6 ha) along the
Kuriyarkutty river at Kuriyarkutty-Thelliakkal area.
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Conclusion

The Chalakkudy river basin has a much complex physiography
with four levels of landscape subunits. The medium elevation, eastward
exposed dry Parambikulam plateaus covering the entire Kuriyarkutty
sub-basin. The lower reaches of Parambikulam sub-basin sandwiched
between the well sheltered, highly rainfed, wet, medium to high elevation
Karappara (Nelliyampathy) and Sholayar (Sholayar-Valparai} sub-basins.
All contribute to the complex physiography and bioclimate. This variation
in the physiography makes diverse bioclimatic regimes from low rainfed,
dry-moist-forest zones to ever wet rainforest regimes in the basin. The
vegetation map shows the presence of dry-moist to wet evergreen and
montane evergreen forest formations in the basin. The medium elevation
areas in the Kerala part of Chalakkudy main river (Vazhachal-
Orukombankutty), Sholayar sub-basin (entire Sholayar valley),
Karappara sub-basin (Nelliyampathy-Orukombankutty) and upstream
areas of Parambikulam sub-basin (Valparai-Tamilnadu part) have great
conservation value. The riparian vegetation is distributed throughout and
that present along the Chalakkudy main river from Athirappilly-
Vazhachal to Orukombankutty is important. The basic morphologic,
physiographic and bioclimatic features derived here provided a basic
canvas for the study of floristics, community structure and classification
of the riparian flora of the river basin. It also brings out some important
points towards standardization of methodologies for assessment of
morphologic and physiographic features of river basins in the Western
Ghats. This is an immediate necessity to describe proper bioclimatic and
vegetation features and its dynamics in each conservation units along
the Western Ghats for a long-term sustainable conservation and

management of our biodiversity.
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Plate 1. A, B & C. Karappara river at Nelliyampathy; D. Veettiyar ; E. Thekkadiyar
(tributeries of Kuriyarkuttyar); F. Kuriyarkutty river; G. UpperSholayar river;H. Upper
Sholayar Dam.



Plate 2.A.Parambi kkulam Dam; B. Peruvaripallam Dam; C. Thunacadavu Dam; D.
Catchments of Kuriyarkutty river; E. Sholayar River (Malakkappara); F. Kerala
Sholayar Dam & reservoir; G. Sholayar river downstream to dam; H. Poringalkuthu
reservoir.
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Plate 3. A. Meenchaliyali waterfalls -Sholayar; B. Orukombankutty - confluence point
of major tributeries of Chalakkudy River; C. Chalakkudy River and the Riparian Forest
-Vazhachal, D. Vazhachal rapids; E. Athirapilly waterfalls; F. Charpa waterfalls; G.
Thumboormuzhi river diversion; H. Chalakkudy river at Chalakkudy; |. Chalakkudy
river-mouth at Kodunagllur backwaters along with Periyar river (right)- Elanthikkara
Chouka-kadavu.
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The Riparian flora

Introduction

For conservation of the entire gamut of biodiversity, the protection
of one or a group of species, threatened, rare or endemic, is not going to
be very effective. If tiger is to be protected, the entire habitat in which the
tiger needs protection (Meher-Homji 2001). The floristic studies provide
basic information to analyse vegetation of a wide range of ecosystems all

over the world.

Meher — Homji (1967) recognized two stocks of floristic elements in
the south Indian hill stations of the Western Ghats 1. Temperate or
Himalayan elements and 2. species of the tropical stock. The other
regions of the Western Ghats including the coastal shore show similarity
to the Indo-Malayan tropical stock of flora. Which indicate the high
rainfall and short span of dry period in many of the western slopes of the

Western Ghats.

About 60% of the angiosperm flora of the world exists in the
tropics. Highest number is in the tropical America and then in Tropical
Asia (Prance 1982). In India, the number of Angiosperms estimated to be
17000 species, of which 27% distributed along the Western Ghats. India
is considered as one of the 18 mega diversity centers of the world with
two biodiversity hotspots i.e., the Himalayas and the Western Ghats.
Chatterjee (1939) estimates 61.55 % endemism for the country of which
3169 species in Himalayas and 2045 species in Indian Peninsula, out of

which 1500 endemic to the Western Ghats.

The latest estimate for Kerala provides 4679 species of
angiosperms belonging to 1360 genera and 212 families, of which 1637

are endemic to Peninsular India. Among them 263 species are confined
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to Kerala (Sasidharan 2004). Nayar (1980) estimates 4000 species of
flowering plants in Western Ghats of which 3900 occur in southern
Western Ghats and 3800 in Kerala. Of which 1272 are Southern Western
Ghats endemic and 102 species restricted to Kerala. He has identified
three hotspots based on endemism, viz., Agasthyamala, Anamala—

Highranges and Silent Valley — Wyanad.

Sasidharan (2004) estimates 60 endemic genera from the Western
Ghats, of which Poaceae (13) and Acanthaceae (6) predominate. The six
dominant families in terms of endemic species are Rubiaceae (131),
Orchidaceae (129}, Poaceae (125), Acanthaceae (93) and Balsaminaceae
(75).

The Indian region is not far behind when compared to the
advancement of floristic and vegetation studies of many other tropical
countries. Floristic studies for different region were advanced but
geographical accountability and habitat wise data or distributional
records were very poor. Phytogeographical accountability and vegetation
aspects were not stressed or not properly addressed in many of the

regional floras.

The riparian flora, structure of the vegetation and its significance
were hardly understood or described from the Indian region. Many
studies are available on the different aspects of riparian vegetation from
the temperate zones. In the tropical region, if present were limited to
physiognomicaly contrasting, clearly identifiable riparian stretches of
warmer zones such as the description of the Riparian Fringing Forest

type of the Moist Deciduous Forests by Champion and Seth (1968).

Review of earlier works
Scientific exploration of the Indian region was started with the

arrival of Europeans. The first among the published books on the botany
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of this region was van Rheede’s (1678-1703) monumental work Hortus
Indicus Malabaricus. It is of great importance as it formed the main
source of information about many Indian plants for Linnaeus. He
adopted 265 Indian plant names into botanical nomenclature and many
them are lectotypified by Rheedean figures. The early botanical studies in
India are mainly centered around East Coast. William Roxburgh had
made extensive collections in Bengal and eastern India. His major

contributions were Hortus Bengalensis (1814) and Flora Indica (1832).

Almost during the same period, Robert Wight had made extensive
collections in South India, and jointly with G.A. Walker Arnott, published
Prodromus Florae Peninsular Indiae Orientalis (1834). The Prodromus was
the first attempt at a comprehensive flora of any part of India in which
the natural system of classification was followed. In 1839 Robert Wight
published his well known work, Icons Plantarum Indiae Orientalis. He has
contributed about 28 important publications, Arnott (1834) and R. H.
Beddome (1868-1874) contributed considerably to document the floristic

wealth of the Peninsular India.

The early botanical studies in India reached its climax when J.D.
Hooker (1872-1897) published his seven volume work Flora of British
India. This initiated publication of regional floras from many parts of the
Indian subcontinent. Flora of Presidency of Bombay by Cooke (1901-
1908) and Flora of Presidency of Madras by J.S. Gamble and C.E.C.
Fischer (1915-1936) are noticeable. Floristic exploration of important
geographic areas were made during that time. As for the forest flora, the
works of Bourdillon (1908), Talbolt (1909-1911), Rama Rao (1914} are
the main source of information. The publication of Flora of Anamalais
(Fischer 1921) and Flora of South Indian Hill Stations (Fyson 1932) are
important contribution on the plant wealth of high altitude hills of this

region.
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As far as Kerala is concerned a series of district floras were
published from this region starting from Flora of Calicut (Manilal &
Sivarajan 1982). Flora of Cannanore (Ramachandran & Nair 1988}, Flora
of Silent Valley (Manilal 1988), Flora of Palghat (Vajravelu 1990), Flora of
Thiruvananthapuram district (Mohanan & Henry 1994}, Flowering Plants
of Thrissur Forests (Sasidharan & Sivarajan 1996}, Flora of Nilambur
(Sivarajan & Mathew 1996) Flora of Agasthyamala (Mohanan &
Sivadasan 2002), Flora of Pathanamthitta district (Anil Kumar et al. 2005)
and Flora of Alappuzha District (Sunil & Sivadasan 2009). |

Apart from district floras, accounts on selected families were
published in the recent times, and that of special groups or monographs
are important in the advancement of the floristic and vegetation studies.
In this context studies on the important plant groups like Introduction to
Orchids (Abraham & Vatsala 1981), Flora of Kerala Grasses (Sreekumar
& Nair 1991), Taxonomic and Phylogenetic study of South Indian
Zingiberaceae (Sabu 2006), The family Eriocaulaceae in India (Ansari &
Balakrishnan 1994 & 2009), Malvaceae of Southern Peninsular India
(Sivarajan & Pradeep 1996) and Palms of Kerala (Renuka 1999) are
significant. Sasidharan (2004) published checklist of Flowering Plants of
Kerala, this is followed by another checklist by Nair et al. (2006). The
first volume of the flora of Kerala was published by Botanical Survey of
India, Southern Circle (Daniel 2005).

Methodology

The Chalakkudy river basin includes five important forest areas in
its catchments 1. Nelliyampathy forests of Nenmara Forest Division in
the catchments of the Karpara tributary, 2. Forest areas of
Parambikulam Wildlife Sanctuary and Tiger Reserve in the catchments of

Kuriyarkutty tributary and the Parambikulam tributary, 3. Sholayar and
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Malakkapara forests of Vazhachal Forest Division in the catchments of
the Sholayar tributary, 4. Valparai forest areas of Indira Gandhi Wildlife
Sanctuary of Tamil Nadu in the catchments of Parambikulam and
Sholayar tributaries, and 5. Forests of Chalakkudy, Athirappilly -
Vazhachal- Poringalkuthu areas of the Chalakkudy and Vazhachal forest
divisions in the catchments of main Chalakkudy River. Two third of the
catchments of the river basin is within interior forest areas of the central
Kerala. It needs 3-6 days of field trips to cover a particular area of the
river basin. Field trips were conducted at regular intervals in all the
tributaries for eight years beginning from 2001. Study area was
thouroghly explored, and specimens were collected for the herbarium
and laboratory studies during 2004-2009. The riparian areas of all the
tributaries and important streams were surveyed repeatedly and
systematically at least 5-6 times covering pre monsoon, monsoon and
post monsoon seasons. About 696 individual plants were collected and

3-5 specimens of each taxa were collected for detailed study.

The important riparian areas were identified from the vegetation
map and also during reconnaissance survey. The riparian vegetation
found to have an average width of 15-30 meters. Areas of each and every
tributary and their important streams, covering all the available altitude
ranges from sea level to 1400m MSL were surveyed to document floristic
diversity. Aquatic plants and plants from the riverbeds were also
collected during the study. The weeds, ruderal, facultative and obligate
riparian species were collected and analyzed for the floristic inventory.
Specimens were collected usually in flowering or fruiting (generative)
stages or rarely vegetative stages (if generative stages are not available)
following the procedures given by Jain and Rao (1977) and Van Balgooy
(1987). Plant specimens belonging to families such as Arecaceae,

Araceae, and Pandanaceae Bamboos were collected and preserved
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following the methods given by Fosberg and Sachet (1965). Help of the
tribesmen especially of the ‘Kadar’ endemic tribe of the Anamalai region
were sought for the interior forest dwelling and collection of specimens
from tall trees. Specimens from fallen twigs in generative stages from tall
trees due to browsing of arboreal mammals and birds especially Nilgiri
Langur, Lion Tailed Macaque, civets and hornbills, and also due to wind
fall were also helped. River transported seeds and fruits were also

collected during the study.

The sample plots selected for the phytosociological analysis
(detailed in chapter 4) were surveyed intensively for floristic inventory.
This was very helpful in identification of obligate riparian species as well
as the structure of the vegetation in relation with the longitudinal and
vertical affinity of the species towards the river front. Filed notes such as
date of collection, locality, altitude, habit, habitat etc. were noted for
each of the collected specimen. Identification and description was made
from fresh and dried specimens. For detailed study specimens were
preserved in 70% methylated alcohol. All the voucher specimens of this

study were deposited at Calicut University Herbarium (CALI).

The plants collected were identified using the Flora of Presidency of
Madras (Gamble & Fischer, 1915-1936), Flora of British India { Hooker,
1872-1897), Flora of Tamil Nadu and Carnatic (Matthew 1983), Revised
Handbook to the flora of Ceylon (Dassanayake & Fosberg, 1980-1991;
Dassanayake, Fosberg & Clayton, 1994 & 1995), Flora of Anamalais
(Fischer 1921), Flora of South Indian Hill Stations (Fyson 1932), Flora of
Kerala Grasses (Sreekumar & Nair 1991) and all other available regional
floras, revisions, and other relevant taxonomic literature. Besides
herbaria such as Calicut University (CALI), Botanical Survey of India ,
Coimbatore (MH), Tropical Botanical Garden and Research Institute
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(TBGT) and Kerala Forest Research Institute (KFRI) were also visited to

confirm the determination of some specimens.
Plan of Presentation of the Flora

Being the flora of riparian plants, care has taken to include
vegetative and ecological features including habitat, locality, altitude and
distribution for each species. Photographs of important riparian elements
have been provided for easy identification of the species. The study area,
vegetation and other bioclimatic features have been provided in detail in
the Chapter 1 of the thesis and hence it is not dealt. A detailed analysis
of the flora is given in this chapter substantiated with tables and figures.
The Keys and Systematic treatment have been provided after the

summary and conclusion.

Artificial dichotomous keys are provided for the families, genera,
species and infraspecific taxa. The families have been arranged based on
Bentham and Hookers’s System of Classification (1862-1883) with slight
modification. The genera and species have been arranged in alphabetical
order for practical use. Citation of the family and generic names have
been given in accordance with Index Nominum Genericorum (Farr et al.
1979), The Plant Book (Mabberley 2008} and International Code of
Botanical Nomenclature (Vienna Code — 2006 by Mc Neil et al. 2006). For
the abbreviation of authors name, Authors of Plant Names by Brummitt
and Powel (1992) was followed. For the abbreviations of the periodicals

Botanico Periodicum Huntianum (B-P-H) (Lawrence et al. 1968) was used.

Each species is provided with short nomenclature citations with
reference to Flora of British India (Hooker, 1872-1897), Flora of
presidency of Madras (Gamble & Fischer, 1915-1936), Flora of Silent
Valley (Manilal 1988), Flowering Plants of Thrissur Forests (Sasidharan &
Sivarajan 1996}, Flora of Agasthyamala (Mohanana & Sivadasan 2002},
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Flora of Pathanamthitta (Anil Kumar et al. 2005) and Flora of Alappuzha
District (Sunil & Sivadasan 2009). Icones of Wight (1838-1853) and
Beddome (1868-1874) were also cited. Besides these floras, relevant
monographs, revisions and publications were also cited wherever
applicable. Local names were provided at the end of citation in bold
whenever available. Information on habit of the plant, nature of leaves,
inflorescence, flowers, fruits and seeds were provided in the description.
This is followed by phenology, distribution and details of voucher

specimens.
Result and Discussion

Enumeration of the riparian flora of the Chalakkudy river basin
brings out 696 taxa of flowering plants within 145 km long Chalakkudy
river basin. They belong to 450 genera under 129 families. Dicots
represented with 534 taxa under 351 genera and 111 families. Monocots
represented with 162 taxa under 99 genera and 18 families. Family
Poaceae is the dominant family with 48 species followed by
Euphorbiaceae (29), Orchidaceae (27), Cyperaceae (26), Acanthaceae
(25), Rubiaceae (24), Moraceae (24), Fabaceae (21), Asteraceae (20},
Araceae (16), Clusiaceae (14} and Scrophulariaceae (13). Details of 20

dominant families are given in the table 2.2.

Species Genera | Families
Dicotyledons 534 351 111
Monocotyledons 162 99 18
Total 696 450 129

Table 2.1. An overview of the riparian flora

The dominant families with respect to endemic species are
Orchidaceae (17), Acanthaceae (15), Rubiaceae (12), Araceae,

Melastomataceae, Annonaceae and Poaceae 11 species each,
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Euphorbiaceae (10}, Clusiaceae (10) and Lauraceae (9). The genera
Impatiens ranks first with maximum number of endemic species (8). This
is followed by Ficus (6), Syzygium (6), Strobilanthes (5), Garcinia (5),
Osbeckia (5) and Memecylon (4). The ifnportant representative families of
the Tropical Rain Forest showed 75-100 percentage of endemism viz.
Dipterocarpaceae (100%), followed by Lauraceae (81%), Myristicaceae (75
%), Muyrtaceae (75%) and Clusiaceae (71%). Some important families
indicating microclimatic importance such as Balsaminaceae (90%),
Orchidaceae (62%), Melastomataceae (84%) and Podosiemaceae (80%)

also showed high percentage of endemism.

Table 2.2 Twenty important families of the riparian vegetation

Si. No. | Family No of Species | No. of Endemic Species
1 | POACEAE 48 11
2 | EUPHORBIACEAE 29 10
3 | ORCHIDACEAE 27 17
4 | CYPERACEAE 26 1
5 | ACANTHACEAE 25 15
6 | RUBIACEAE 24 12
7 | MORACEAE 24 8
8 | FABACEAE 21 5
9 | ASTERACEAE 20 2
10 | ARACEAE 16 11
11 | CLUSIACEAE 14 10
12 | SCROPHULARIACEAE 13 1
13 | MELASTOMATACEAE 13 11
14 | ANNONACEAE 13 11
15 | CAESALPINIACEAE 12 2
16 | LAMIACEAE 11 4
17 | LAURACEAE 11 9
18 | CONVOLVULACEAE 10 1
19 | PANDANACEAE 9 3
20 | COMMELINACEAE 9 4
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About 350 plant species from 92 families found to occur frequently
along the riparian zone. The important riparian plant families are
Lecythidaceae, Salicaceae, Sabiaceae, Podostemaceae, Capparaceae,
Elaeocarpaceae, Urticaceae, Pandanaceae, Myrsinaceae. Leeaceae,
Dipterocarpaceae, Clusiaceae, Myristicaceae, Chloranthaceae,
Lentibulariaceae, Hydrocharitaceae, Typhaceae, Cyperaceae, Poaceae,
Rhizophoraceae, Avicenniaceae, Acanthaceae, Annonaceae,
Flacourtiaceae, Pittosporaceae, Euphorbiaceae, Eriocaulaceae, Araceae,
Moraceae, Orchidaceae, Zingiberaceae, Melastomataceae, Rubiaceae,
Ulmaceae, Ebenaceae, Polygonaceae, Onagraceae, Balsaminaceae,
Butomaceae, Nympaceae, Begoniaceae, Caryophyllaceae, Datiscaceae,
Gesneriaceae, Gentianaceae and Lythraceae. The important riparian and

associated plants are listed in the Table 2.3 of Appendix 1.

There were 254 endemic species in the flora representing 36.5 %
endemism. The percentage of endemism is relatively high when
compared to Thrissur forest (15.2%) and entire Kerala (27.18%). Among
the endemic species 149 are endemics of Western Ghats and Sri Lanka
Hot Spot, of which 95% (142 species) are confined to the Western Ghats
alone and 89 species are of Southern Western Ghats. Among the
endemic species recorded, 30 species were of Peninsular India endemics,
27 species of Peninsular India-Sri Lanka endemics, 17 species of South

India-Sri Lanka endemics and 4 species were endemic to India.

Among the representing species 270 (40%) are indigenous
elements, 172 (25%) Indo-Malayan elements, 30 Tropical Asian, 49
Pantropical, 29 Paleotropical, and 22 Tropical and South American.

The percentage of plants under RET (Rare, Endangered, Vulnerable
and Threatened) category is also high 4.7% (33 species out of 695) when
compared to Thrissur forest flora 3% (50 species out of 1645). The
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endangered species include Desmos viridiflorus (Bedd.) Safford, Atuna
travancorica (Bedd.) Kosterm., Symplocos macrophylla Wall. ex A. DC.
subsp. rosea (Bedd.) Nooteb., Aporosa bourdillonii Stapf, Syzygium
chavaran (Bourd.) Gamble, Bulbophyllum aureum (Hook. f.} J. J. Smith,
Cryptocarya anamalayana Gamble, Syzygium bourdillonii (Gamble)
Rathkr. & Nair and Ardisia sonchifolia Mez..

Fig. 2.1. Comparison with other flora
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Riparian Flora of Silent Valley Thrissur Forest Parambikkulam Palakkad
Chalakkudy River

Plants from ‘Rare’ category include Mallotus resinosus (Blanco)
Merr., Trias stocksii Benth. ex Hook, Oxytenanthera bourdillonii Gamble,
Salacia beddomei Gamble, Semecarpus travancorica Bedd., Sonerila
versicolor Wight, Dalzellia gracilis C. J. Mathew, Willisia selaginoides

(Bedd.) Warming ex Willis, Dysoxylum malabaricum Bedd. ex Hiern,
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Crotalaria clarkei Gamble, Mycetia acuminata (Wight) Kuntze, Capparis
rheedei DC., Oberonia brachyphylla Blatt. & McCann, Cyclea fissicalyx
Dunn, Coscinium fenestratum (Gaertn.) Colebr. and Humboldtia vahliana
Wight. The Threatened category include Cinnamomum riparium Gamble,
Impatiens herbicola Hook., Syzygium occidentalis (Bourd.) Gandhi.
Ochreinauclea missionis (Wall. ex G. Don) Ridsd., Myristica malabarica
Lam., Aglaia perviridis Hiern and Orophea uniflora Hook. f. & Thomson.

The Threatened category was represented with Arisaema barnesii C. E. C.

Fisch.
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The Community Structure and Classification of the

Riparian Vegetation

Introduction

The riparian vegetation was considered as a part of the wetland
system having unique vegetation characteristics adapted to the climatic
features prevailing in that region. (Naiman et al. 1993, Naiman &
Decamps 1997). Each vegetation types, its formations and associations
are characterized by plant communities with individual structural
identity. According to Clements (1928), vegetation can be divided into
formations and each formation into associations. Individuality of plant
communities in its structural and floristic composition makes different

vegetation types and sub-types within a prevailing bioclimate.

Muller-Dombois and Ellenberg (1974) defines Plant community as
the composition of integrated species with characteristic individuality for
a given bioclimate in space and time. Each plant community composed of
independently responding populations of different species. Gleason
(1926) states that, populations indepéndently respond to environmental
variables. Understanding the structure of plant communities and their
degree of association and dissociation of different species populations

provide basic information for defining vegetation types.

Misra (1968) defines the community structures as the varying
quality and quantity of the community. It is expressed with the presence,
absence and abundance of individual species populations. Plant
community is the level at which populations and species can be
identified (Kent & Coker 1992) and the degree of abundance and
occurrence of different species populations is the expression of the

structure of the community.
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Analyzing the community structure and composition of the
riparian plant communities along varying degree of bioclimate prevailed
in the Chalakkudy river basin would yield relevant information on

riparian vegetation types of the Chalakkudy River.

Fosberg (1961) gave first world wide accepted physiognomic
classification for the vegetation of the humid tropics. The rainforests of
the Far East were considered under the Evergreen closed forest types in
his classification and hardly describe any riparian vegetation types.
Fosberg’s (1961) physiognomic classification system was critically
commended by many scientists at that time and according to the
methods accepted in the Yangambi conference. Main vegetation types
were classified under climatic and edaphic formations. In which the
riparian forests of the humid tropics comes under IB4. Similar pattern
was followed by Champion (1936) and Champion and Seth (1968) in the

description of Indian Vegetation.

Champion and Seth (1968} in their revised classification of forest
types of India considered the type Riparian Fringing Forest (RS1) as a
subgroup (4E) of Littoral and Swamp Forest (edaphic and seral types)
under the Moist Deciduous Forest types. This was -based on the
characteristic difference in floristic composition of riparian plant
communities from that of general moist deciduous vegetation. They also
explain the Dry Tropical Riverine Forests (IS1) from warmer, less rainfed
eastern part of South India under Dry Forest Types and mentioned need
for further description. The Champion and Seth’s (1968) classification of
the Indian vegetation do not provide information on the riparian
vegetation types in the highly rainfed western slopes of the Western
Ghats. It was not mentioned in the seral or edaphic vegetation types of

the evergreen forest types.
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In the tropical climate, the climax vegetation is determined mainly
by the constant precipitation, greatly influenced with the Ilocal
topographic features (Whitmore 1975, Good 1964, Osborne 2000). The
climax vegetation of the tropics with high rainfall is mainly influenced
with edaphic conditions and span of the dry months (Meher-Homji 2001).
Anthropogenic interferences like deforestation, cultivation, raising of
plantations can restrict the vegetation from reaching the climax. Hence
the potential climax vegetation of the high rainfed western slopes of the
Western Ghats should be Tropical Wet- Evergreen type. However, the
anthropogenic disturbances in the recent past have resulted in
occurrence of pre-climax and other vegetation types. Champion and Seth
(1968) in their revised classification not provided adequate reasons for
describing the Moist Deciduous Forests as the predominant vegetation

representing the western side of the Kerala part of Western Ghats.

The interpretation in Champion and Seth’s (1968) classification
was based on fewer samples and also reliability of various environmental
terminologies used in naming vegetation types. This classification was
critically reviewed by many authors (Meher-Homji 1978, Puri et al. 1983).
UNESCO accepted the world wide Physignomic-Ecological classification
presented by Schmithusen and Ellenberg (1965). This classification was
subsequently modified by Gaussen et al. (1966), Ellenberg and Muller-
Dombois (1967) and published in 1973. In this classification the riparian
vegetation of the evergreen forests were classified as Riparian (sub
formation- IA1f(1)) of the Tropical Ombrophilous alluvial forests
(formation — IA1f) under the Evergreen — Tropical Ombrophilous forests.
Later Gaussen et al. (1961-78) provided vegetation maps for the Indian
Peninsula including the madras region (1961). But the riparian forest
sub-formation was not explained along with other sub-formations due to

lack of field data or further studies or description.
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Meher —-Homji (1978) criticized the use of broad, non-characteristic
and confusing environmental terminologies and advocated for use of two
to three characteristic species with the proper physiognomy. Gadgil and
Meher-Homji (1982) provided more detailed explanations to the
vegetation types supplemented with climatic and biogeographic
attributes. Chandrasekharan (1962 & 1968) has modified and elaborated
the Champion and Seth’s (1968) classification for Kerala. Nair (1991) has
described both the Champion and Seth’s (1968) and Gadgil and Meher-
Homji’s (1982} classification for the southern WeStern Ghats region and

discussed in detail for each biogeographic regions or landscape units.

The vegetation of an area represents sum total of the overall
interaction of the plant communities with the immediate climatic and
biotic factors in space and time. A climax or combination of climaxes
based on edaphic factors within a climatic regime is the mature, stable
and optimal state of a phytocoenosis, representing the final outcome of a
progressive series of successive stages of vegetation. Under a given
climate all the succession converge towards a unique climax or climaxes,
and which is the climatic climax (Clements, 1936). So the pre-climax
vegetation due to interferences has to be treated as secondary vegetation

types for a given bioclimate.

This chapter analyses different riparian vegetation types along
various environmental gradients prevailing in the Chalakkudy river
basin. They were grouped under various bioclimatic regimes for a
hierarchical classification. A gradient from the seral, degraded, edaphic
to climax type was constructed under each bioclimatic type and
dominant plant communities are explained for different strata. A detailed
classification of the riparian vegetation of the Chalakkudy river basin in

the Anamalai part of Western Ghats is provided here.
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Review of literature

Earlier accounts on basic concepts of plant communities,
vegetation dynamics were provided by Gleason (1926) and Clements
(1928 & 1936). Elementary methodologies for vegetation analysis were
developed by Daubenmire (1949}, Weaver and Clements (1936). It was
Shannon and Weaver (1949) and Simpson (1949) who developed
methodologies for measuring diversity. The publication of ‘A preliminary
survey of the forest types of India and Burma’ by Champion (1936) was a
landmark in the vegetation studies of the Indian sub continent. This
evoked a new outlook and enthusiasm for studies on the vegetation
aspects of the Indian subcontinent. He has provided first account of
riparian terminology in the vegetation classification of India. He
considered the riparian vegetation under edaphic formation of the moist

deciduous forest types of southern India.

A worldwide accepted preliminary vegetation classification was
provided by Fosberg (1961), followed by a series of publication by
Schmithusen and Ellenberg (1965) and Gaussen et al. (1961-78). This
was followed by little important contributions from the Indian region.
Important among them are A forest classification for Kerala published by
Chandrasekharan (1962) following Champion & Seth’s (1936}
classification, A revised survey of the forest types of India, Champion &
Seth (1968) and A revised classification of vegetation types for Kerala
region by Chandrasekharan (1962). These works were critically anlysed
and a phytogeographic, bioclimatic and physiognomic accounts of
vegetation of Peninsular India was provided by Meher-Homji (1965, 1967,
1967a, 1967D).

Some important aspects of statistical inputs to the vegetation were

discussed by Misra (1968). Inputs on similarity index, cluster analysis
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and vegetation classification were provided by Ward (1963), Pielou

(1969).

Publications such as A geography of flowering plants by Good
(1964), Comprehensive account of the world vegetation classification by
Ellenberg and Muller-Dombois (1967) and Tropical rain forests of the far
east (Whitmore 1975) contributed to our knowledge on vegetation
studies, especially for the much complex tropical ecosystems. This was

followed by the publications of

Publication of ‘Aims and methods of vegetation ecology’ by Mueller-
Domboise and Ellenberg (1974) discusses methodology and details for
vegetation analysis, mapping and classification. Later, Meher-Homji
(1978, 1982) and Gadgil and Meher-Homji (1982) provided significant
contribution through providing a detailed account of the phytogeography
and vegetation of India. Nair (1991) provided a comprehensive account of
the important conservation units along the Western Ghats with a
detailed account of the area, administrative units, potential vegetation,
flora, fauna, biodiversity significance and human ecology. This was
followed by a significant contribution The Bioclimatology and
Phytogeography of Peninsular India by (Meher-Homji 2001). Publication
of these works has brought a new dimension in the vegetation and

floristic studies of the Peninsular India.

The riparian vegetation and its various aspects were well
documented from the temperate region. Yolanda (1994) provided a
preliminary classification of riparian vegetation of Mexico. A similar
classification for Portugal was provided by Augiar (1996), for North
America by Patten (1998), and for North Western peninsulvania by
Williams and Morarity (1998). This was followed by studies on various

aspects of riparian vegetation dynamics (Naiman et al. 1993, Naiman &
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Decamps 1990, 1997 & 2000, Huerta et al. 1994, Tabachi et al. 1996).
Significance of riparian vegetation in maintaining water quality was
studied by Maridet (1994) and Anbumozhi et al (2003). Relationship
between fish diversity and riparian vegetation was brought by Penzak et
al. (1994, Penzack 1995) and the role of riparian vegetation in the
conservation of biodiversity was documented by Samways and Steytler
(1996), Michael and Rosa (2003). Studies on riparian vegetation and its
characteristics were hardly documented from the Western Ghats or even

from India.
Methodology

Vegetation sampling of the riparian vegetation was conducted
during 2004-2009 covering all the seasons. The natural vegetation of the
basin had been subjected to various forestry operations that has altered
the structure of natural vegetation in various degrees. The physiography
and bioclimate of sub-basins varies considerabley and there had been lot
of changes in the hydrology of the river due to reservoir operations.
~ Hence a stratified (relieve) random sampling method was adopted for the

study (Haullier and Carpentier 1998).
Sampling

A reconnaissance survey was conducted in the entire basin during
2001-2003. The vegetation was mapped and the sampling sites were
identified. The maps were prepared from Gol Toposheets using Map. Info
6 GIS software. About 25 sampling sites were identified along various
tributaries of the Chalakkudy river basin. At least three sampling plots

measuring 15 x 20 m (300 m?) were laid at each sampling sites.
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Collection of data

The sample plots were established longitudinally from the stream
boundary from the edge of the water or active channel. All species were
tallied as to species, number of individuals and Girth at Breast Height
(GBH). All the plants above 20 cm GBH were identified up to species level
and recorded. All the individuals at least 50% of the base was not with in
the quadrat boundary were excluded. For buttressed trees
measurements were taken above the buttress. Total culms were counted
and multiplied with average GBH of the culms for the bamboos and

*reeds. GBH of individual stems were summed for multi-stemmed plants.
Distance from the river front was also noted for all important species.

Abundance of shrubs, herbs and saplings were noted from each
sampling locations. Plants were collected, tagged and herbarium
specimens were prepared for identification. Species were identified by
systematic analysis of the collected plants were prepared (detailed in
chapter 2).

The bio-climatic features like precipitation, temperature and
altitude. The stream characteristics recorded include stream order, type,
width, perenniality, nature of flow (natural or controlled), colour and
turbidity of water. Terrain features include adjacent landuse, nature of
terrain, river bed and soil, rate of soil erosion (low-high), sources of
pollution, type of vegetation in the river bed or river and GPS reading for

the Altitude, Latitude and Longitude.
Analysis

All the sample plots (quadrats) were subjected to Bray-Curtis
similarity using Group-Average clustering (Ward 1963, Pielou 1934,
Huerta et al 1994). The plot data in each cluster were summarized to

analyze density, frequency, basal area (cover) and diversity indices
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(Romesburg 1984, Weaver & Clements 1983). Relative value of the
frequency, density and basal area used to produce constancy value,
Important Value Index (IVI) (Daubenmire 1949, Weaver & Clements
1983) to develop hierarchical classification. The vegetation types
obtained were grouped under various representing bioclimate of the
Chalakkudy river basin according to Meher-Homji (1982, 2001). Each
types under different bioclimatic groups were brought into similar
vegetation types based on physiognomy, floristic and community
associations. Stream characters were accounted for the separation of
Riparian and Stream bank vegetation. The Principal Component Analysis
(PCA) (Jeffers 1978, Pielou, 1969, 1984) of Shanon Diversity Index (H)
(Shannon & Weaver 1949, Pielou 1975, Magurran 1988), Simpsons’s
Index (1/D) (Simpson 1949) and Basal Area in m2/ha (BA/ha) used to
develop hierarchical relationship between identified riparian vegetation

types within each bioclimatic group.

Dominant species associations for different strata in each cluster
were identified from the relative IVI value of the species (Meher-Homji
2001). Community types names were denoted by listing co-dominant
species representing various strata. Most dominant species were listed
first, co-dominants separated by (-) and different strata by using (/)
(Huerta et. al. 1994). Facultative and alien species were masked for
obligate riparian species (Stephenson & Cook 1980). The statistical
analysis for Cluster analysis, Diversity Indices and PCA were done by

Biodiversity Pro. Prof. Mc-Aleece et al. (1997).

All the identified vegetation types were brought into a classification
following Bioclimatic forest Classification by Gadgil and Meher-Homji
(1982) and Meher-Homji (2001). Additional details on vegetation of the
area were obtained from Nair (1991), Pascal (1982) and Ramesh et al

(1997).
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1. Density (D) = Total number of individual of species

Total number of quadrats

2. Frequency (F) = Total number of quadrats of occurrence
Total number of quadrats x 100
3. Basal area (BA) = GBH?
411
4. Dominance = Basal area of the species

Total area sampled

5. Relative frequency (RF) = Frequency of the species

Total frequency of all the species x 100

6. Relative density (RD) = Density of the species

Total density of all the species x 100

7. Relative basal area (RBA) = Basal area of species

Total basal area of all species x 100

8. Importance Value Index (IV]) = RF + RD+ RBA
9. Shannon index of species diversity (H) (Shannon & Weaver 1949).

H= - Z[(ni/ N)log2 (ni / NJ]
10. Index of dominance of the community (1/D) (Simpson 1949)

D= X (ni/N})2

Where ni = Number of individual of species

N = total number of individual of all the species in the community

D= negative dominance index
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Observation and Analysis

Cluster analysis based on Bray-Curtis similarity dissimilarity/
similarity coefficient yielded 18 significant vegetation types. Detailed
similarity matrix is given in the table 3.1 and similarity values in table
3.2 (appendix 2). Similarity coefficient dendrogram (fig. 3.1) provides
similarity and dissimilarity relationship between 106 plot data. Where
significant clustering (similarity coefficient 4) was obtained for 91
quadrats and remaining stood separate representing intermediates.

Bioclimatic features of the significant clusters were given in table 3.5.

Table 3.5 Bioclimatic features of the clusters

No of
Altitude | Rainfall | Temperature Dry
Cluster No. (m) (mm) (°C) months | Terrain Locality
Ankayam
Cluster -1 400-500 3800 21| 3-4 Sandy Sholayar
900- Sandy Nelliyampathy &
Cluster -2 1100 3700 19 ] 2-3 &rocky | Valparai
Cluster -3 800-900 4100 21134 Loamy | Sholayar
Cluster -4 700-800 3700 21123 Rocky Nelliyampathy
Cluster -5 400-500 3500 21145 Rocky Karanthodu
1000-
Cluster -6 1100 4100 19| 2-3 Rocky Malakkapara
Cluster -7 400-500 2500 21146 Loamy | Orukombankutty
Loamy | Sholayar -
& Kudal&
Cluster -8 30-600 1900 22145 Rocky Kuriyarkutty
Cluster -9 0-15 29000 23145 Sandy Chalakkudy
1000-
Cluster -10 | 1100 3700 19 | 2-3 Rocky Nelliyampathy
Cluster -11 | 700-800 4100 21134 Loamy | Sholayar
Cluster -12 | 500-600 1650 22145 Loamy | Parambikulam
Cluster -13 | 200-300 3800 21145 Loamy | Vazhachal
Cluster -14 | 700-800 4100 2134 Rocky Shoiayar
Ankayam
Cluster -15 | 400-600 3800 21 ]34 Loamy | Sholayar
Vazhachal-
Cluster -16 | 80-600 2500 22145 Loamy | Orukomban
Vazhachal-
Cluster -17 | 100-500 3000 22145 Loamy Karanthodu
Cluster -18 | 300-400 3800 21145 Rocky Poringalkuthu

66




1

2

3

4

5 6

93946%9087%591399888?7fGmﬂORQ43§2429254539899303§Mﬁ§95852&9&_4_0&%33}231ﬂgM463078 7202
1 A LA ] 1
8

7

10

4231048101087 40

11

22108

176727
12

13

473718 105 4 47131041816056 701021552017
[

Fig. 3.1.Dendrogram showing the relationship between different clusters (vegetation groups) based
on similarity/dissimilarity coefficient (linkage at coefficient 4.(similarity 40% was considered)

1
=

84698281835116168570

188034

1

14 15

16

17

47 8 3 msf s1euL

18

40

100



Diversity and Basal Area

The values of Basal area ranges from 1.27 m?2/ha (cluster 16) to
0.013/m? (cluster 2). Cluster 17 and 16 showed >0.8 m?/ha values for

Basal area.

Twelve clusters showed >1 values for Shannon diversity Index H’.
Simpson Index (D) of negative dominance obtained higher for six
clusters. It was highest for cluster 14 (0.4) and least for cluster 13
(0.026). Detailed account of the three parameters for all the vegetation
types were provided in the table 3.6

Table 3.6. Diversity Indices (Shanon & Simpson) and Basal area for

identified 18 vegetation types

Shannon Diversity Index
Shannon

Vegetation Shannon H' Log Hmax Log Shannon Simpson | Bam2
type/Clusters Base 10. Base 10. J’ IndexD | /Ha

C-1 0.828 0.954 0.868 0.163 0.191
Cc-2 0.767 0.954 0.804 0.197 0.013
C-3 0.99 1.204 0.822 0.156 0.052
C-4 1.127 1.23 0.916 0.085 0.328
C-5 1.242 1.301 0.955 0.045 0.215
C-6 1.373 1.477 0.93 0.043 0.23
Cc-7 1.618 1.826 0.886 0.032 0.63
C-8 1.447 1.633 0.886 0.047 0.35
Cc-9 1.043 1.431 0.729 0.19 0.094
C-10 0.931 1.23 0.757 0.208 0.154
c-i1 1.053 1.301 0.809 0.131 0.32
C-12 1.028 1.176 0.874 0.12 0.09
C-13 1.589 1.716 0.926 0.026 0.48
C-14 0.466 0.699 0.667 0.4 0.13
C-15 1.419 1.531 0.926 0.036 0.264
C-16 1.588 1.869 0.85 0.036 1.27
C-17 ‘ 1.518 1.732 0.876 0.045 0.828
C-18 0.752 0.778 0.966 0.148 0.019
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Analysis of Importance Value Index IVI for Dominance

The quadrat data of the identified 18 clusters were pooled
independently and analysed for the Density, Frequency, Basal Area and
Importance Value Index (table 3.7-Appendix 2). Graphical representation

of important species based on IVI value is given below (Fig. 3.2 - 3.19)
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Fig. 3.3. Dominant Species -Vegetation Type 2 (Cluster-2)
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Fig. 3.11. Dominant Species -Vegetation Type 10
(Cluster-10)
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Results and Discussion

Eighteen riparian vegetation types (clusters) were segregated out
with a similarity Coefficient 4 (40% similarity) table 3.1 Similarity
coefficient dendrogram (fig. 3.1) provides graphical representation of
similarity and dissimilarity relationship between identified vegetation

types (clusters).

Basal area ranges from 1.27 mZ2/ha (cluster 16) to 0.013/m?
(cluster 2). Shannon Index H’ found maximum for cluster 7 (1.618) and
minimum for cluster 14 (0.466). Simpson Index for negative dominance
was highest for cluster 14 (0.4) and least for cluster 13 (0.026). Detailed
comparison of the three parameters for all the vegetation types were

provided in the table fig. 3.20

WShanon H' |
BSimpson C
OBAha

C-14 C-18 C-2 C1 C10 C3 C-12 C9 C-11 C4 C5 C6 C-15 C-8 C-17 C-16 C-13 C7

Fig. 3.20. Comparison of Diversity Indices (Shanon & Simpson) and Basal area

for identified 18 riparian vegetation types (clusters)
Analysis of the IVI values (Fig 4.2 — 4.19) for individual species for
each clusters brought out dominant species in each vegetation type and

segregation of IVI values for different height class provided detailed
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account of the community composition and structure for the identified
eighteen riparian vegetation types. Relative frequency of the dominant
species used to exclude non-riparian species from the community

composition.

Community composition of the identified 18 major riparian

vegetation types

Type-1. Vernonia arborea /Elaeocarpus tuberculatus/ Antidesma

montanum / Vepris bilocularis /Artocarpus/ Garcinia gummi-gutta
Type-2. Debregeasia longifolia / Ficus hispida /Datura stramonium

Type-3. Dendrocnide sinuate /Pandanus foetidus / Madhuca neriifolia /

Palaquium ellipticum — Cullenia exarillata / Vitex leucoxylon

Type -4. Madhuca neriifolia - Meliosma simplicifolia / Palaquium
ellipticum - Hopea parviflora - Cullenia exarillata / Syzygium /

Entada

Type-5. Diospyros crumenata /Otonephelium stipulaceum / Dipterocarpus

indicus - Polyalthia fragrans / Gymnacranthera / Syzygium cumini

Type -6. Vateria indica / Schleichera oleosa - Poeciloneuron indicum /
Cullenia exarillata / Aporosa acuminate/ Clausena anisata /

Elaeocarpus tuberculatus

Type -7. Chukrasia tabularis / Dysoxylum malabaricum - Vateria indica /
Schleichera oleosa /Baccaurea courtallensis / Diospyros crumenata
/Leea asiatica - Memecylon angustifolium / Entada rheedei -

Strychnos colubrina

Type-8. Persea macrantha - Mallotus philippensis - Lagerstroemia
speciosa / Terminalia travencorensis - Bombax ceiba - Vateria
indica / Holigarna arnottiana /Hydnocarpus pentandra - Baccaurea

courtallensis - Ochlandra scriptoria
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Type-9. Saccharum arundinaceum / Bambusa bambos - Gliricidia sepium
/ Ficus racemosa - Ficus hispida / Thespesia populnea / Trema

orientalis

Type-10. Maesa indica / Ficus racemose - Syzygium lanceolatum /

Meliosma pinnata / Vitex leucoxylon

Type-11. Ochlandra travancorica - Syzygium occidentalis / Diospyros
paniculata - Madhuca neriifolia / Aglaia baraberi i- Garcinia gummi-

gutta /Lophopetalum wightianum - Vateria indica

Type-12. Trewia nudiflora /Gmelina arborea / Pongamia pinnata /
Bridelia retusa / Glochidion zeylanicum / Syzygium lanceolatum /

Vitex leucoxylon

Type-13. Vateria indica - Holigarna arnottiana / Humboldtia vahliana/

Ochlandra scriptoria - Garcinia Morella - Barringtonia acutangula

Type-14. Salix tetrasperma /Ochlandra travancorica / Meliosma spp. /

Vateria indica

Type-15. Ochlandra travancorica - Mallotus aureopunctatus-Cinnamomum
malabatrum / Baccaurea courtallensis / Hydnocarpus spp. /

Vateria indica

Type-16. Ochlandra scriptoria - Bambusa bambos / Humboldtia vahliana
- Madhuca neriifolia / Barringtonia acutangula / Syzygium

occidentalis / Vateria indica- Hopea spp.

Type-17. Barringtonia acutangula - Mallotus atrovirens / Vateria indica /
Humboldtia vahliana / Syzygium occidentalis - Homonoia riparia /

Ochlandra scriptoria

Type-18. Terminalia paniculata - Macaranga peltate /Ochlandra

scriptoria - Wrightia tinctoria
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Fig.3.21Rainfall & Temperature regime
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Considering the bioclimatic features (table 3.3 & fig. 3.21) for the
18 identified vegetation types, all correspond to typical tropical climate
with Temperature >15°C (mean of the coldest month), rainfall >1000-
1500mm/year and number of dry months <8 as described by Meher-
Homji (2001). Based on the bioclimatic features all the identified
vegetation types corresponds to Moist Decidious type (14) and Evergreen
bioclimatic types 21, 26 and 27 of Meher-Homji (2001). The identified

four groups are as follows.

I. Group I. Moist deciduous riparian forest (Primary) (II. 14. Rip)
Including riparian types-(Types 8, 16(a,b,c} & 12)

Location: Parambikulam-Kuriyarkutty region

Bioclimate : Elevation 500-700 m, Rainfall >1500 mm, T-> 20°C, Dry

months 4-5 months.

Corresponding bioclimate of Meher-Homji (2001)
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Elevation 0-600 m (+1000 m) MSL, rainfall >2000 - 4000 mm (1500-
3000 mm -Ramesh et al. 1997), T-> 20°C, Dry months 3-5 months.

Corresponding vegetation of Meher-Homji (2001)
Vegetation Type —II 10b (14). Moist Deciduous Forest (Primary)

II. Group II. (IV. 21) Montane Shola streamside/Evergreen riparian

vegetation
Including riparian types-(Types 2, 6 & 10)
Location: Nelliyampathy-Hilltop, Valparai, Akkmalai-Malakkapara

Bioclimate : Elevation >1000 m, Rainfall >3000 mm, T> 15°C (10-15°C),
Dry months 2-3 months (1-2).

Corresponding bioclimate of Meher-Homji (2001)

elevation >1000 m MSL, rainfall >1500 mm, T-15°C, Dry months 1-3
Corresponding vegetation of Meher-Homji (2001)

Evergreen type (IV. 21) Shola or Montane.

III. Group III. (IV. 26) Evergreen riparian vegetation (Medium

elevation Primary)
Included riparian types (13, 7, 17, 5, 16a, 16b. 18 & 9)

Location: Chalakkudy, Vettilappra, Athirapilly, Vazhachal (Orukomban),
Sholayar, Parambikulam (>700 m).

Bioclimate : Elevation 0-1000 m, Rainfall >2000 mm, T> 209C (15-
200C), Dry months 4-5 months (3-5).

Corresponding bioclimate of Meher-Homji (2001)
elevation 0-1500 m MSL, rainfall >2000 mm, T-> 15°C 4-5 dry months

Corresponding vegetation of Meher-Homji (2001)
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Evergreen type (IV. 26)- Evergreen - Dipterocarpus-Mesua-Palaquium
IV. Group IV. Moist Evergreen Riparian Forest
Including riparian types-(Types 1, 4, 3, 11, 14, 15)

Location: Sholayar & Karappara (Nelliyampathy) areas, Upper reaches
of Parambikulam and Malakkppara-Valparai

Bioclimate : Elevation 500-1200 m, Rainfall >3000 mm, T> 20°C (15-
20°C), Dry months 3-4 months .

Corresponding bioclimate of Meher-Homji (2001)
elevation 0-1500 m MSL, rainfall >3000 mm, T-> 20°C, <5 dry months
Corresponding vegetation of Meher-Homji (2001)

(Evergreen type 27-Cullenia-Mesua-Palaquium)

Fig. 3.23 Principal Components Analysis Group-i (Diversity Indices & Basal Area)
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Fig 3.23. Hierarchy relationship of the riparian vegetation types under

moist deciduous (Primary)
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Fig. 3.24 Principal Components Analysis Group-2 (Diversity Indices & Basal Area)
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BA m2/ha

Simpson 1/D

Fig 3.24. Hierarchy relationship of the riparian vegetation types under

Montane Streamside/ riparian evergreen category

Fig. 3.25 Principal Components Analysis Group-3(Diversity indices & Basal Area)
A C-13
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Shanon K’
BA m2/Ha

Simpson 1/D

Fig. 3.25. Hierarchy relationship of the riparian vegetation types under

Evergreen (medium elevation) riparian forests
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Fig. 3.26 Principal Components Analysis Group-4 (Diversity Indices & Basal Area)
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Fig. 3.26 Hierarchy relationship of the riparian vegetation types under

the wet evergreen category

The PCA of Shanon H’, Simpson C diversity indices and BA/ha
provided significant hierarchical relationship between vegetation types

under each bioclimatic groups (Fig. 3. 23, Fig. 3. 24, Fig. 3. 25 & 3.26)

The PCA analysis of Group I (Fig. 4. 23) provided separation of the
climax, secondary and degraded subtypes in each major riparian

vegetation category.

Based on bioclimatic features and the diversity, dominance values
the 18 identified vegetation types were classified under four major
vegetation groups following the methods of Bioclimatic classification of
Gadgil and Meher-Homji (1982) and Meher-Homji (2001} is provided

below.
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Group 1.
II. 14. Rip. Moist Deciduous Riparian Forest (Primary)
Including riparian types-(Types 8, 16¢ & 12)

Location: Parambikulam-Kuriyarkutty region

Bioclimate : Elevation 500-700 m, Rainfall >1500 mm, T->20°C, Dry
months 4-5 months.

Corresponding bioclimate of Meher-Homji (2001)

Elevation 0-600m (+1000 m) MSL, rainfall >2000-4000 mm (1500-3000
mni -Ramesh et al. 1997), T->20°C, Dry months 3-5 months.
Corresponding vegetation of Meher-Homji (2001)

Vegetation Type -II 10b (14). Moist Deciduous Forest (Primary)

Group 1la.

II. 14. Rip a. Moist Deciduous Riparian Forest (Primary)
Lagerstroemia microcarpa/ Barringtonia / Madhuca / Mallotus aureo-
punctatus type

(Included Type (16c), Lagerstroemia microcarpa is the characteristic
Primary moist deciduous climax species

This type include three layers of vegetation

Upper canopy- Presence of Lagerstroemia microcarpa and occasionally
Terminalia paniculata. Semi evergreen / evergreen elements replaces the
upper canopy for more wet environment and more dry species
(Terminalia) replaces in more dry conditions

Middle canopy : Barringtonia acutangula - Madhuca neriifolia - Mallotus
aureo-punctatus

Lower layer: : Ochlandra travancorica - Ochlandra scriptoria / Syzygium
occidentalis and Homonoia riparia

Location: Parambikulam-Kuriyarkutty, Orukomban.

Bioclimate: Elevation 0-600m (+1000 m) MSL, rainfall >1500-2500
(1500-3000 mm -Ramesh et al. 1997), T->20°C, Dry months 3-5 months.
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b. Group 1b.

II. 14. Rip b. Secondary Dry Deciduous (intermediate) Riparian
Forest

Trewia nudiflora / Gmelina arborea / Pongamia pinnata type

Included Typel2 (cluster 12)

Usually with two tree layers, the dominate lower layer composed of

distantly placed small trees Trewia nudiflora, Pongamia pinnata,

Glochidion zeylanicum, Lannea coromandelica.

There is occurrence of much large trees like Gmelina arborea, Terminalia

paniculata.

Location: Downstream to Parambikulam Dam, Thunacadvua Dam

Kuriyarkutty region.

Bioclimate: Elevation 500-600 m (+750 m) MSL, rainfall >1500 (-

1200)mm -2500mm, T->20°C, Dry months 3-5 months.

In the much drier part (1000-1500mm) of the upper reaches of

Kuriyarkutty large tree such as Terminalia spp. occurs indicating a Dry

Deciduous climax.

Note: According to Meher-Homji (2001) the rainfall for Moist Deciduous

végetation type ranges between 2000-4000 mm and lower rainfall 1000-

1500 correspond to Dry Deciduous Forests or intermediate type.

According to Ramesh et al. (1997) the primary Moist Deciduous forest in

this region corresponds to rainfall around 1500 mm. According to our

observation the floristic composition (Dominance of Terminalia and

Dillenia-Lagerstroemia—Terminalia association) and the rainfall regime

(1000-1500 mm) in the Thekkady-Veetiyar area of Kuriyarkutty

catchments shows tendency towards Dry Deciduous Forest Types. The

peculiar physiographic feature (see chapter 1) accounts for the Dry

Deciduous bioclimate and that has to be studied in detail. Hence there is

a chance of occurrence of a Dry Deciduous Riparian Vegetation (Primary)
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(II. 11. Rip.) coinciding the bioclimatic type (II. 11.) of Meher-Homji
(2001).

Stream characteristics: 4-5th order streams (rivers), width is 3-12m,
ephemeral due to degradation of catchments. Hence high sediment load
and turbidity

Terrain features: Soil : Red lateritic loam, sandy along river beds. Soil
erosion is very high.

Adjacent Vegetation: Moist deciduous Teak plantations and more dry

formations in the Kuriyarkutty catchments.

Group 2.

IV. 21. Rip. Montahe Shola streamside /Evergreen riparian Forest
Including riparian types-(Types 2, 6 & 10)

Location: Nelliyampathy-Hilltop, Valparai, Akkmalai-Malakkapara

Bioclimate : Elevation >1000 m, Rainfall >3000 mm, T>159C (10-15°C}),

Dry months 2-3 months (1-2).

Corresponding bioclimate of Meher-Homji (2001)

elevation >1000 m MSL, rainfall >1500 mm, T-15°C, Dry months 1-3

Corresponding vegetation of Meher-Homji (2001)

Evergreen type (IV. 21) Shola or Montane.

Group 2. a.
IV. 21 Rip.a. Montane-Shola Streamside Forest
Included riparian type (Cluster 2)
Cinnamomum spp. — Mallotus - Syzygium - Ficus racemosa/ Meliosma /
Maesa types
The upper stratum include Cinnamomum spp. - Mallotus philippensis

Second layer include Syzygium lanceolatum - Ficus racemose - Meliosma

pinnata
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Lower stratum composed of Maesa indica and Vitex leucoxylon

The shrubby and ground vegetation includes Vibrunum, Osbeckia
reticulate, Strobilanthes spp., Drosera indica, Utricularia graminifolia,
Pecteilis gigantean, Habenaria spp., Eriocaulon thwaitesii, Eriocaulon
ritchieanum etc.

Abundance of rare epiphytes such as Trias stocksii, Eria mysorensis,
Oberonia brachyphylla and Oberonia brunoniana

The riverbed composed of Polypleurum stylosum and other members of

Podostemaceae

Group 2.b.

IV. 21.Rip.b. Montane-Shola Streamside Vegetation-degraded
Included riparian type (Cluster 10)

Debregeasia longifolia / Ficus hispida /Datura stramonium

This association found in much degraded stream sides of the Montane

riparian / streamside vegetation

Group 2. c.

IV. 21.Rip.c. Montane Evergreen Riparian Forest

Included type (Cluster 6)

Cullenia- Elaeocarpus tuberculatus - Vateria/ Poeciloneuron indicum -

/ Meliosma -Clausena type

The upper stratum composed of Cullenia and Elaeocarpus tuberculatus
(dominance of Vateria indica 800-1000 elevations and Cinnamomum spp.,
Mallotus philippensis, Syzygium spp. in 1000+ elevations)

Second strata is of Neolitsea spp., Actinodaphne spp. (dominance of
Poeciloneuron indicum 800-1000 elevations and Syzygium spp. in 1000+

elevations) Usually the second and third layer merges in this vegetation
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type and second tree layer becomes prominent when the elevation is
much lower (900-1000)

It also composed of medium trees like Meliocope, Meliosma pinnata (Ficus
racemose and Meliosma pinnata dominates in the 1000+ elevations and
Schleichera oleosa and Polyalthia coffeoides dominates in the 900-1000m
elevations

The lower stratum include Callicarpa tomentose, Aporosa acuminate,
Clausena anisata, Meliosma simplicifolia, Antidesma montanum
(dominance of Antidesma montanum in 900-1000 elevations and
Debregeasia longifolia in 1000+ elevations)

The shrubs include Clerodendrum infortunatum, Hedychium coronarium,
Schumannianthus virgatus, Oreocnide integrifolia and wild varieties of
Elettaria cardamomum

The river bed is composed of Cyperus corymbosus, Lagenandra meeboldii
and crustaceous members of Podostemaceae (replaced by thalloid
members of Podostemaceae in 1000+ elevations)

Epiphytes include Medinilla beddomei, Aeschynanthus perrotteti,
Peperomia tetraphylla, Dendrobium barbatulum, Oberonia anamalayana
Stream characteristics: Stream type - usually ripples and rapids
(Group la & 1b) rarely pools and small if present (Groups 1lc); Stream
width 1-10 m (10-15 m for Group 1lc}; Stream order-3-4; flow —natural;
usually perennial with very low sediment loads and turbidirty-some
times ephemeral, turbid with sediments if the catchment forest were
replaced with Tea-Coffee plantations

Terrain features: Soil : Loamy wet, exposed sheet rocks in the stream
beds

Adjacent Vegetation/Landuse: Montane Shola-Grasslands (Group Ia);

Tea-coffee plantations (Group Ib); Montane evergreen (Group Ib).
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Bioclimate: elevation >1000 m (except for Group-I.c. 900-1000m} MSL,
rainfall >3000 mm, T-135°C, Dry months 1-3

Corresponding bioclimate of Meher-Homji (2001) (Evergreen type 21-
Shola or Montane. elevation >1000 m MSL, rainfall >1500 mm, T-135°C,
Dry months 1-3

Group 3.

IV. 26. Rip. Evergreen Riparian Forest (Low elevation)

Included riparian types (13, 7, 17, 5, 16a, 16b. 18 & 9)

Location: Chalakkudy, Vettilappra, Athirapilly, Vazhachal {Orukomban),
Sholayar, Parambikulam (>700 m).

Bioclimate : Elevation 0-1000m, Rainfall >2000 mm, T>20°C (15-20°C),
Dry months 4-5 months (3-5).

Corresponding bioclimate of Meher-Homji (2001)

elevation 0-1500m MSL, rainfall >2000 mm, T->159C 4-5 dry months
Corresponding vegetation of Meher-Homji (2001)

Evergreen type (IV. 26)- Evergreen -Dipterocarpus-Mesua-Palaquium

Group 3.a.i.

IV. 26. Rip. a.i. Evergreen Riparian Forest (Low-Elevation) -1.
Included riparian type (cluster 7)

Chukrasia tabularis - Dysoxylum malabaricum - Vateria indica/ Atuna

travencorica- Diospyros crumenata -Myristica-Baccaurea type

Include 3-4 layers of evergreen trees, abundance of liana, ground
vegetation and epiphytes.

Upper stratum : Chukrasia tabularis, Dysoxylum malabaricum, Vateria
indica and emergant trees like Lophopetalum wightianum or

Dipterocarpus indica .




Second stratus is very prominent, which include: Diospyros crumenata,
Schleichera oleosa, Myristica spp., Knemma and Aglaia spp.

Third layer composed of Atuna travencorica, Elaeocarpus variabilis,
Xanthophyllum arnottianum, Hydnocarpus spp., Gymnacranthera
canarica and Cinnamomum malabatrum

The lower layer includes: Baccaurea courtallensis, Prismatomeris
tetrandra, Leea asiatica and Memecylon angustifolium

The lianas include: Entada rheedei, Schleichera oleosa, Strychnos
colubrina

Location: Orukombankutty, Sholayar-Kudal.

Bioclimate : Elevation 500-700 m, Rainfall >2000 mm, T>20°C (15-

20°C), Dry months 3-4 months.

This is an intermediate condition of Wet evergreen types.

Group 3. a. ii.

IV. 26. Rip. a. ii. Evergreen Riparian Forest -2(Low-Elevation)

Included riparian type (cluster 13)

Vateria indica —Hopea- Holigarna arnottiana/ Humboldtia vahliana

Diospyros crumenata / Ochlandra scriptoria -Garcinia - Barringtonia type

Include 3-4 layers of evergreen trees,

Upper strata: Vateria indica, Hopea parviflora, Poeciloneuron indicum and
Kingiodendron pinnatum (lower 100-500m elevations)

Second layer is the prominent and include more diverse association of:
Diospyros crumenata, Holigarna arnottiana, Gmelina arborea
Muyristica spp., Knemma Garcinia gummi-gutta, and Calophyllum
spp.

Third layer predominates as : Humboldtia vahliana, Schleichera oleosa,
Xanthophyllum arnottianum, Aporosa cardiosperma, Madhuca

neriifolia
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The fourth layer consist of: Ochlandra scriptoria, Barringtonia acutangula,
Garcinia Morella, Syzygium occidentalis

The shrubs include: Homonoia riparia, Cratave magna,

The lianas include: Entada rheedei, Strichnos colubrina

Ground vegetation composed of: Eragrostis spp., Cleome spinosa,

Lindernia spp., Rotula aquatica and Cyperus corymbosus.

Group IILb.

IV. 26. Rip. b.i. Semi Evergreen Riparian Forest-1

Included riparian type (cluster 5)

Dipterocarpus indicus — Diospyros crumenata /Otonephelium stipulaceum
Gymnacranthera - Syzygium cumini Type

The emergent layer is not prominent except occasional appearance of
Dipterocarpus indicus and Canarium strictum

Characteristic vegetation is of Diospyros crumenata, Otonephelium
stipulaceum, Gymnacranthera, Schleichera oleosa and Litsea
coriacea

Ochlandra scriptoria and Madhuca neriifolia appears along river margins

Group 3.b.ii.

IV. 26. Rip. b.ii. Semi Evergreen riparian vegetation-2

Included riparian type (cluster 17)

Vateria indica- Humboldtia vahliana - Barringtonia acutangul a -Mallotus
atrovirens Syzygium occidentalis - Homonoia riparia - Ochlandra scriptoria
The upper layer composed of Vateria indica and Hopea parviflora.
Dipterocarpus indica occurs in more wet environments and Lagerstroemia
speciosa and Lagerstroemia microcarpa occurs towards more dry

conditions
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Middle layer include : Holligarna arnottiana, Humboldtia vahliana,

Mallotus atrovirens, Ficus racemosa.

Third layer include: . Madhuca nerifolia, Barringtonia acutangula

The lower layer composed of: Ochlandra scriptoria, Syzygium occidentalis,
Homonoia riparia

Lianas include Entada rheedei, Calmus spp., Diploclisia glaucescens,
Gnetum etc.

Scandant climbers include Pothos scandens, Piper hymenophyllum,
Uvaria hookerii

Epiphytes include Dendrobium herbaceum, Sirhookera, latifolia, -

Ground cover includes, Boesenbergia pulcherrima

River beds vegetation includes Homonoia riparia, Rotula aquatica,
lagenandra nairii, Phragmatis karka

Differentiation of middle and third layer is not clear and usually appear

as a single layer. Secondary evergreen species like Polyalthia fragrance,

Diospyros buxifolia, Schleichera oleosa indicate secondary regeneration

towards climax.

Location: Vazhachal

Bioclimate : Elevation 100-400 m, Rainfall >2000mm, T>20°C), Dry

months 3-4 .

This shows a tendency towards intermediate condition of Wet evergreen

types.

Group 3. c.

IV. 26 Rip. c. Secondary Moist Deciduous Riparian Forest
Included riparian type (cluster 16a with sub types 16b & 16¢)
IV. 26 Rip. c.i. Secondary Moist Deciduous Riparian Forest-1
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Barringtonia acutangula / Madhuca neriifolia / Vateria indica /
Humboldtia vahliana / Ochlandra travancorica /Mallotus aureo-
punctatus / Lagerstroemia microcarpa / Syzygium occidentalis

In this type the vegetation characterized with Barringtonia acutangula-

Madhuca neriifolia / Mallotus aureo-punctatus and Vateria indica.

Appearance of emergent deciduous element Lagerstroemia microcarpa

and Terminalia paniculata

Secondary regeneration of Ochlandra travancorica

Ochlandra scriptoria towards river margins

Sub type c.i.a (16b). Humboldtia vahliana /Bambusa bambos/
Ochlandra scriptoria / Salix tetrasperma

This type is a degraded condition dominated with Ochlandra scriptoria,
Humboldtia vahliana and Bambusa bambos

This type is represented from Athirapilly (100 m) to Orukomabn area.

Salix tetrasperma is absent in the lower elevations

Sub type c.i.b.

(16¢c.) Bamboosa bambos / Syzygium occidentalis / Madhuca neriifolia

Here Bambusa bambos dominate exceptionally, Syzygium occidentalis
Madhuca neriifolia and Ochlandra scriptoria seen towards river
margins

It was also located from Athirappilly — Kuriyarkutty region where
adjacent vegetation is highly degraded Teak plantations

IV. 26. Rip. c.ii Secondary Moist Deciduous Riparian-2 (Degraded)

c.ii.b Secondary Moist Deciduous Riparian-2a

Included riparian type (cluster 18}
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Terminalia paniculata - Macaranga peltate /Ochlandra scriptoria -
Wrightia tinctoria

This type is located downstream to Poringalkuthu reservoir, where the
river flow is diverted for power generation. The rocky dry terrain
features and teak plantations in the adjacent vegetation account
for the degradation

River bed consist of Vitex leucoxylon, Blumea lacera and Canscora spp.

c.ii.b Secondary Moist Deciduous Riparian-2b

Included riparian type (cluster 9)

Saccharum arundinaceum / Bambusa bambos - Gliricidia sepium / Ficus
racemose - Ficus hispida / Thespesia populnea / Trema orientalis

This type is common to the lower elevations (0-70m) where the adjacent
areas are coconut plantations or human settlements and the
riparian system is highly degraded. The riparian vegetation present
is the secondary plantations of Bambusa bambos and mass
gatherings of Saccharum arundinaceum. Trees like Ficus racemosa-
Ficus hispida appears in the u‘pstream, Trema orientalis in the
medim elevations and Thespesia populnea along the lower saline
zones. Moisture loving tree like Holligarna arnottiana, Garcinia
gummi-gutta etc could be seen.

Stream characteristics: Stream type — usually pools and rapids; Stream

width 10-300 m; Stream order-5; flow-natural and controlled,

downstream to Poringalkuthu dam the flow is diverted; usually perennial

with medium sediment loads and low turbidirty.

Terrain fetures: Soil : Loamy-lateraitic wet, exposed sheet rocks in the

stream beds

Adjacent Vegetation/Landuse: Evergreen to Moist deciduous and Moist

deciduous Teak.
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Group 4.

IV. 27. Rip. Wet (Moist) Evergreen Riparian Forest

Including riparian types-(Types 1, 4, 3, 11, 14, 15)

Location: Sholayar & Karappara (Nelliyampathy)} areas, Upper reaches
of Parambikulam and Malakkppara-Valparai

Bioclimate : Elevation 500-1200 m, Rainfall >3000 mm, T>20°C (15-
20°C), Dry months 3-4 months . |
Corresponding bioclimate of Meher-Homji (2001)

elevation 0-1500 m MSL, rainfall >3000 mm, T->20°C, <5 dry months
Corresponding vegetation of Meher-Homji (2001)

(Evergreen type 27-Cullenia-Mesua-Palaquium)

Group 4 a.

IV. 27. Rip. a. Wet (Moist) Evergreen Riparian Forest-1.

Including type (Cluster 4)

Palaquium - Hopea parviflora - Cullenia exarillata / Madhuca neriifolia--
Meliosma simplicifolia / Syzygium spp. / Entada

Upper dense canopy layer with tall climax species like Palaquium - Hopea
parviflora — Cullenia exarillata

Second layer include Mallotus philippensis / Garcinia gummi-gutta/
Schleichera oleosa

Third layer include Syzygium laetum, Hydnocarpus alpina

The lower layer include Madhuca neriifolia, Meliosma simplicifolia, Ficus
rigida

The shrubs include Schumannianthus virgatus - wild varieties of Elettaria

cardamomum - Oreocnide integrifolia
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Epiphytes include Medinilla beddomei - Aeschynanthus perrottetii-
Peperomia tetraphylla - Oberonia spp..

Terrestrial orchids in the Montane vegetation replaced with saprophytic
terrestrial orchids.

The river bed is composed of Cyperus corymbosus, Lagenandra meeboldii,
Lagenandra ovata and crustaceous members of Podostemaceae

There is abundant occurrence of epiphytic ferns like Asplenium spp.,
Huperzia phlegmaria

Climbing aroids such as Pothos armatus, Pothos crassipedunculatus and |
Pothos scandens

Ground cover : Dendrocnide sinuata, Strobilanthes spp.

Location: Nelliyampathy

Group 4 b.

IV. 27. Rip. b. Wet (Moist) Evergreen Riparian Forest-2.

Including type (Cluster 11)

Location : Downstream to Kerala Sholayar dam

Vateria Indica - Lophopetalum wightianum - Bhesa indica - Diospyros

paniculata

This type is seen towards 600-700 m elevations along Sholayar river.

Intermediate between the Evergreen riparian (medium elevation) and Wet

evergreen riparian evergreen bioclimate. Rain fall is >4000 mm.

Vateria Indica - Lophopetalum wightianum - Bhesa indica dominates in
the upper layer. Mesua and Palaquium is seen towards more wet
condition

Otonephelium stipulaceum, Polyalthia coffeoides, Persea macrantha,
Schleichera oleosa in the second layer

Diospyros paniculata, Melicope lunu-ankenda , Aglaia baraberii- Garcinia

gummi-gutta, Garcinia indica in the third layer
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The lower layer includes Aglaia baraberii Madhuca neriifolia,
Cinnamomum malabatrum

Lianas like Calamus thwaitesii, aroids including Pothos armatus, Pothos
scandense and Piper spp. are abundant

The ground cover include Psychotria anamalayana, Pellionia heyneana,
Dendrocnide sinuata

Ochlandra travancorica occurs towards river margins near river pools.
The rocky river bed is dominated with Syzygium occidentalis,
Pittosporum neelgherrense, Homonoia riparia, Rotula aquatica and
Osmunda regalis..

Ochlandra travancorica Persea macrantha, Schleichera oleosa and Vateria

shows more secondary evergreen nature. This slight degradation from

the climax vegetation may be due to the diversion of the river flow by the

Kerala Sholayar Dam.

Group IV c.

IV. 27. Rip. c. Wet (Moist) Evergreen Streamside Vegetation

Including type (Cluster 3) Kulamali-Sholayar

Palaquium ellipticum — Cullenia - Elaeocarpus tuberculatus

Dendrocnide sinuate / Pandanus foetidus / Madhuca neriifolia /
Palaquium ellipticum - Cullenia- Elaeocarpus tuberculatus

This type is seen along the third-order streamside of the wet evergreen
forests

The emergent near the streams include Palaquium ellipticum — Cullenia -
Mesua and characteristic riparian species Elaeocarpus tuberculatus

Other trees like Canarium strictum, Myristic species, Chionanthus mala-
elengi, Madhuca nerifolia, Holigarna grahamii, Melicope lunu-
ankenda, Pandanus foetidus, Dendrocnide sinuata were seen in

different strata
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In some locations the stramside vegetation dominated with Antidesm
montanum and Oreocnide integrifolia

The streambed lined with Impatiens verticillata and the boulders covered
with  Elatostema acuminatum, Elatostema lineolatum var.
lineolatum, Procris crenata, Begonia malabarica, Begonia floccifera,
Microtropis and Salaginella spp..

The streams are usually perennial

Group 4 d.

IV. 27. Rip. d. Secondary Semi Evergreen Streamside Vegetation

Including type (Cluster 1)

Vernonia arborea / Elaeocarpus tuberculatus/ Antidesma montanum/
Vepris bilocularis / Artocarpus/ Garcinia gummi-gutta

Ankayam streamside

This type is observed along streams with degraded catchments and flow
is negligible during summer months

Here Elaeocarpus tuberculatus/ Antidesma montanum dominates but
presence of Ochlandra spp., and other rheeds. The stream margins
and boulders are not covered with diverse vegetation as that of the
evergreen type

This is located along Sholayar-Anakayam stream banks.

Group 4 e.

IV. 27. Rip. e. Secondary Semi Evergreen Riparian Forest

Including type (Cluster 15)

Ochlandra travancorica - Mallotus aureopunctatus - Cinnamomum

malabatrum / Baccaurea courtallensis/ Hydnocarpus/ Vateria
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This is much more dense semi evergreen type supported with secondary
regeneration of Vateria indica, Schleichera oleosa and species of
Hydnocarpus, Artocarpus and Aglaia .

This was found along Anakayam stream banks downstream to discharge
of water from the Sholayar power House. The stream flow support the
growth of secondary species and unnatural pace and fluctuation may
restricting from reaching climax or appearance of more wet evergreen

species.

Group 4 f.

IV. 27. Rip. f. Secondary Semi Evergreen Riparian Forest -Degraded

Including type (Cluster 14)

Type-14. Salix tetrasperma/Ochlandra travancorica/ meliosma / Vateria

Sholayar — Malakkppara

This is found downstream to Malakkapara just upstream to the Kerala
Sholayar reservoir. Flash flow occurs during discharge from the
upper Sholayar reservoir. The Tea plantations and the impact of
reservoir in the downstream (Partial flood during monsoon) and
flash discharge from upper Sholayar may be the degradting factor.

The river margins are dominated with Ochlandra travancorica and Vateria
patches.

Salix tetrasperma is abundant along rocky river beds.

Stream characteristics: River and streams are 3-5 th order, usually

perennial or with w short span of flow less period during extreme

summer months, then catchments will be degraded (Plantations,

reservoirs, fire damage) or river flow is diverted or controlled by dams in

the upstream. Stream width 2-10 (100m); Very low sediment load and

turbidity.

Terrain fetures: Soil : Wet Loamy
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Adjacent Vegetation/Landuse: Wet evergreen, secondary evergreen or

plantations of coffee and tea.

Conclusion

Out of the 106 quadrat samples, 91 provided 18 significant
clusters at similarity coefficient level 4. All the clusters were analyzed
separately for dominant community associations using IVI. They were
grouped into 4 bioclimatic groups ie. 1. Moist Deciduous Riparian
vegetation, 2. Montatne-Evergreen Riparian / streamside vegetation, 3.
Evergreen riparian vegetation and 4. Wet evergreen riparian vegetation.
The climax and degraded types were segregated using PCA analysis of
the Diversity Indices, Shanon H’ and Simpson 1/D and the Basal Area
(BA m?/ha). The climax types were treated as Primary vegetation types of
the corresponding bioclimate and others were treated as  secondary
riparian vegetation types. A detailed Classification is provided here. This
also provided a deep insight into the riparian vegetation dynamics,
influencing factors, vegetation and physiographic peculiarities and
bioclimatic peculiarities of the Chalakkudy river basin in the Anamalai

landscape unit of the Western Ghats.
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Plate 4. Group |. (14. Rip - |.) Moist Deciduous Riparian Forest (Primary), A-C. (14.
Rip a.) Moist Deciduous Riparian Forest (Primary)- Thunacadavu; D & E. (14. Rip b.)
Secondary Dry Deciduous (intermediate) Riparian Forest - Thunacadavu & Veetiyar




Plate 5. Group Il. (IV. 21 Rip.a.) Montane-Shola Streamside Riparian Forest, A. & B.
- Karappara river (Nelliyampathy), C & f. (IV. 21.Rip.b.) Montane-Shola Streamside
Vegetation-degraded, C.Karappara river - Nelliyampthy, D. Veetiyar - Karimala
Nelliyampathy, E. & F. Upper Sholayar River - Valparai.
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Plate 6. Group Il. (IV. 21.Rip.c.)
Karappara river Nelliyampathy; D. & E. Degraded stages - Karappara; F. Transition
between Montane Streamside and Montane Evergreen riparian vegetation-
Nelliyampathy.




Plate 7. Group lll. (IV. 26. Rip. a.i.) Evergreen Riparian Forest (Low-Elevation), A & B
Orukombankutty, C & D. Karanthodu - Vazhachal; E & F.(IV. 26. Rip. b.i.) Semi
Evergreen Riparian Forest
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Plate 8. Group IV. A & B. Wet (Moist) Evergreen Riparian Forest - (IV. 27. Rip. a.), A.
& B. Sholayar; C & D. Wet (Moist) Evergreen Streamside Vegetation - (IV. 27. Rip. c.)
- Meenchaliyali stream - Sholayar; E. Kulamaly stream Sholayar; F. Secondary Semi
Evergreen Riparian Forest -Degraded (IV. 27. Rip. f.).
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Chapter 4
General Discussion and Summary



General discussion, summary and conclusion

Particular vegetation types are characteristics to each and every
ecosystem and plant communities are the expressions of vegetation
types. The floristics and vegetation features of an area provide basic and
essential tools for the conservation and management of biodiversity. The
present work brings out floristics, community composition, vegetation
classification and ecological significance of the riparian vegetation along
various bioclimatic regimes of the Chalakkudy river basin in the

Anamalai part of southern Western Ghats.

The collected phytosociological sample data of the riparian
vegetation was segregated significantly according to major vegetation
types of the region on statistical analysis. All the segregated vegetation
types had characteristic plant species of the representing bioclimate.
About 50% of the enumerated flora showed (excluding the weeds and
exotics) greater than 60% frequency of occurrence in the sampling. These
features indicate that the riparian vegetation has characteristic
community structure and species composition similar to other major

vegetation types.
The riparian flora and their conservation status

The angiospermic riparian flora of the Chalakkudy river basin
includes 696 number taxa under 450 genera and 129 families. This
includes 76 % (534) of dicots and 24 % (162) of monocots. The riparian
flora showed 36.5 % of endemism. This include 30 species endemic to
Peninsular India, 94 to the Western Ghats and Sri Lanka hot spot, 142
to the Western Ghats alone, and 85 endemics to southern Western
Ghats. The 36.5 % of endemism was high comparing to general flora
from the region. The Palakkad district showed 29 % of endemism and
flora of Thrissur forests showed 15. 2 % (Sasidharan 2004). Percentage of
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RET plants was also high when comparing to the Palakkad and Thrissur

districts.

The phytpgeographic affinity of the vegetation found to be 40% of
indigenous elements and 25 % of Indo-Malayan elements and it is
comparable to that indicated by Legris and Meher-Homiji (1968) for the

evergreen forests of the Western Ghats.

The extent of riparian vegetation along the Chalakkudy River
estimated as 480 ha, which is only 0.32% of the total area of the River
Baisn and 0.92% of the total primary forests in the river basin. But it
harbors 50-60 % flora of the entire basin with relatively high percentage
of endemism and rarity. These indicate the high conservation value of the

riparian forest.

Past forestry practices in the river basin has affected considerably
the primary forests of the river basin. Among the total forest area 1181
km?, about 40% (519 km ?} is the available primary forest in the basin. It
is more concentrated Sholayar-Vazhachal area of the river basins. The
forest plantations (Teak) (15%-179 km?), tea and coffee plantations (16%
- 198 km?) and various thinning practices and forest fire (secondary
forests — 16% -197 km?; degraded open areas 7% -87 km?) were the
major reasons for the degradation of the primary forests in the basin.
The riparian forests in the basin also reduced to 4.8 km?2, mainly because

of the forest conversions.

There are six major dams in the Chalakkudy river and 40% of the
water is being diverted to Tamil Nadu through the Parambikulam-Aliyar
Treaty (Ravi et al. 2007). The diversion of the river for power generation
also has serious impact on the riparian forests of the basin. Presence of
secondary and degraded riparian forest types downstream to

Poringalkuthu, Parambikulam, Thunacadavu, Peruvaripallam and
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Sholayar dams account for the impact of diversion of river flow due to
river valley projects. The impact of dams and flow regulation on riparian
vegetation were well documented from the temperate regions (Nilsson et
al. 1991, Stevens & Cummins 1999). The dams and reservoirs has
fragmented the riparian vegetation of the Chalakkudy river basin
considerably. About 88 km length of riparian vegetation has either
submerged or dried up due to six major dams in the river basin (Amitha
Bachan 2005). Similar effects had been observed by Jansson et al. (2000)
from Sweden. The fragmentation of river channel disrupts the natural

dispersal pathways of riparian plant communities.

The present study indicates the decrease in species diversity (Fig.
3.20) in the riparian forest along flow diverted river stretches similar to
as indicated by Nilsson et al. (1991). The flow regulation has a divergent
response on the riparian vegetation. The species diversity of the riparian
vegetation along the Anakkayam stream (secondary semi evergreen
riparian vegetation (IV. 27. Rip. d) were less compared to similar
vegetation type along rivers and streams with natural flow. This indicate
that the regulated river flow support to develop degraded riparian
vegetation. But that can’t bring back the climax vegetation type and
species diversity.

The river length (145 km?) and the river basin area (1484 km?)
derived through mapping shows variations from previous assessment by
Govt. of Kerala (1704 km? of which 300 km? in Tamail Nadu) and
Madusudhanan (2009). This indicates the need for standardizing
methodology and a reassessment of physiographic features of the river

basins of Western Ghats.

Assessment of rainfall with the probable year mean rainfall (Meher-

Homji 2001) yielded a clear picture of the dry and moist bioclimate in the
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Kuriyarkutty subbasin of the Parambikulam plateau. And provided an
explantation to the ambiguities existed in the previous vegetation and
physiographic assessments (Ramesh et al. 2007). The particular
physiography of the region with an exposure to the dry Coimbatore
plains through Topslip area accounted for the low rainfall {1000-1500
mm) and dry vegetation type in the area. A detailed study on may yield a

further explanation.

The riparian vegetation types, extent, distribution and conservation

priorities

About 85 % of the phytosociological samples collected during
the study successfully into 18 major vegetation types based on their
species similarity/dissimilarity coefficient value (40% similarity). Out of
the 18 vegetation types 17 types were segregated according to their
characteristic bioclimatic features. The cluster 16 showed a mixed
bioclimate and on further separation with similarity coefficient 5 (50%)
yielded another three sub types (16a, 16b & 16c¢). All the derived
vegetation types represented various stages (climax, secondary, seral &
degraded) communities under four major tropicél moist forest types
described by Meher-Homji (2001). These include riparian vegetation
types under Moist Deciduous, Montane evergreen, Evergreen (low

elevation) and Wet evergreen forest types.

The present study brought out four major and 18 sub riparian
vegetation types and their associations corresponding to varying
bioclimate of the Chalakkudy river basin. The major riparian vegetation
types include 1. Moist Deciduous Riparian forest (Primary) (II. 14. Rip.),
2. Montane Shola/Evergreen Streamside/riparian forest (IV.21. Rip.), 3.

Evergreen Riparian vegetation (Low-elevation) (IV. 26. Rip.) and 4. Moist
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(Wet) Evergreen Riparian forest (IV. 27. Rip.). The sub types and

associations are provided below.

1. II. 14. Rip. Moist Deciduous Riparian Forest (Primary) with two
subtypes II. 14. Rip a. Moist Deciduous Riparian Forest (Primary), and II.
14. Rip b. Secondary Dry Deciduous (intermediate) Riparian Forest.

2. IV. 21 Rip. Montane Shola Streamside/Evergreen Riparian Forest
with three sub types IV. 21 Rip.a. Montane-Shola Streamside Forest, IV.
21.Rip.b. Montane-Shola Streamside Vegetation-degraded, and IV.
21.Rip.c. Montane Evergreen Riparian Forest

3. IV. 26. Rip. Evergreen Riparian Forest (Low-Elevation) with 7 sub
types. IV. 26. Rip. a.i. Evergreen Riparian forest -1 (Low-Elevation
Chukrasia - Dysoxylum - Vateria, IV. 26. Rip. a.ii. Evergreen Riparian
Forest-2 (Low-Elevation) Vateria — Holigarna — Humboldtia - Barringtonia,
IV.26. Rip. b.i. Semi Evergreen Riparian Forest-1., [V. 26. Rip. b.ii. Semi
Evergreen Riparian Forest -2, IV. 26 Rip. ci. Secondary Moist Deciduous
Riparian Forest-1., IV. 26. Rip. c.ii Secondary Moist Deciduous Riparian
Forest-2 (Degraded).

4. IV. 27. Rip. Wet (Moist) Evergreen Riparian Forest with sub
types. IV. 27. Rip. a. Wet (Moist) Evergreen Riparian Forest-1. (Palaquium
- Hopea — Cullenia — Madhuca - -Meliosma., IV. 27. Rip. b. Wet (Moist)
Evergreen Riparian Forest-2. Vateria Indica — Lophopetalum - Bhesa -
Diospyros, IV. 27. Rip. c. Wet (Moist) Evergreen Streamside Vegetation,
IV. 27. Rip. d. Secondary Semi Evergreen Streamside Vegetation, IV. 27.
Rip. e. Secondary Semi Evergreen Riparian Forest and IV. 27. Rip. f.
Secondary Semi Evergreen Riparian Forest-degraded.

The Evergreen Riparian Forest (Low elevation) dominates in the
basin with an area of 290 ha (62%) distributed in the Vazhachal-
Orukombankutty region of Vazhachal Forest Division along the
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Chalakkudy Main river. The second extent riparian forest (116 ha) was
seen along Karappara River from Nelliyampathy to Orukombankutty
along the boarder of Parambikulam Wildlife Sanctuary, Vazhachal and
Chalakkudy Forest Divisions. This is followed by the riparian forests
along the Sholayar River 52 ha and least along the Parambikulam (13.4
ha) and Kuriyarkutty (1.6 ha) rivers.

Maximum diversity was shown (Shannon H’) by Evergreen Riparian
Forest (Low elevation) types (H=1.6), followed by Primary Moist
Deciduous Riparian Forest (h’=1.44), Wet Evergreen Riparian Forests
(H= 1.41) and Montane Evergreen Riparian Forest (H=1.37). It is
comparable to the observation that the low elevation evergreen forests
harbor maximum diversity (Osborne 2000, Ramesh et al. 2007). The
Shannon Divesity value H’ found intermediate (1.6) with that observed by
Ramesh et al. (2007) from the evergreen forest types of Vazhachal forests.

The Chalakkudy river is the highest fish diverse river in the
Western Ghats or even in India (NBFGR 2000). This extent and quality of
riparian vegetation may be the reason behind the fresh water fish
diversity. The relationship between the riparian forest and fish diversity
is well established (Penzak 1995). The riparian vegetation in the
Vazhachal-Orukombankutty area accounted for the 62% of the riparian
vegetation available in the region and 70-80% of flora including many
endemics and threatened species. The riparian forest at Vazhachal is the
only known locality of the aroid, Lagenandra nairii Ramamurthy & Rajan.
Further flow regulation or diversion would wipe out the population from
the area. The low-elevation riparian forest at Vazhachal is the only
available nesting location of threatened Malabar Pied Hornbill in Kerala

(Amitha Bachan 2006).
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Responses of Riparian Plant communities to Disturbances

The riparian plant communities were found responding to different
environmental and degradation factors and that is reflected in their
community composition and characteristics. These responses of
vegetation could be used as a tool (indicator) to assess the status and

health of the river, the landuse and the river basin.

The deforestation and subsequent degradation of the adjacent
vegetation found to have great influence on the riparian vegetation. The
vegetation types IV. 21.Rip.b. (Montane-Shola Streamside Vegetation;
degraded) indicate the heavily destroyed Montane ecosystem for Tea,
Coffee and Cardamom plantations. About 189 km? of Montane-Evergreen
catchment forest have bee lost for such plantations. The Secondary
Riparian forest types in the Evergreen and Wet Evergreen Riparian forest
types indicate the degradation of the adjacent forest types due to
conversion into forest plantations mainly Teak. The secondary Moist
Deciduous Riparian Vegetation degraded (IV. 26. Rip. c.ii) indicate
maximum degradation of the adjacent lands use and others (IV. 26 Rip.
b-c) indicate a gradient from less disturbed to heavily disturbed landuse

the adjacent vegetation or catchment forests.
Indicators of river health

The health of a river system is depended on its quality of the
catchment landuse (forests), natural flow and the quality of the riparian
vegetation. The degradation of cathment forest and diversion and
regulation of natural flow due to dams and reservoirs are the major
reason depletion of water quality of the river basin and also has great
impact on the biodiversity conservation. According to the present study

the riparian plant communities found to respond accordingly with the
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intervention in the natural flow of the river system and this could be

used as a good indicator for monitoring river health.

The climax riparian vegetation types observed in the study area
correspond to the rivers and stream with natural and perennial flow. The
degraded riparian vegetation types found along varying gradient
(controlled to diverted) stream flows. Highly degraded (less diverse and
less dominant) vegetation type (IV. 26. Rip. c.i) Secondary Moist
Deciduous Riparian Forest-2 (Degraded) of Evergreen ribarian types and
the (II. 14. Rip c. ) Secondary Dry Deciduous Degraded Riparian Forest in
the Moist deciduous riparian types were found downstream to
Poringalkuthu and Thunacadavu reservoirs indicate the impact of stream
flow diversion. Hence, the riparian vegetation could be used as an
indicator to asses the health and status of river system. Monitoring of its
dynamics (Changes in community composition) in a long-term scale
would indicate positive and negative effects of our interventions in the
river basin. This could be used as a tool for the management and

conservation of the river basin as whole.
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Systematic Treatment



SYSTEMATIC TREATMENT

Artificial key to the families of Angiosperms

la.Leaf venation reticulate; flowers usually 4 or 5-merous (except
Annonaceae, Myristicaceae, Sonerila, Lagerstroemia); embryo with 2

cotyledons (DicotyledOons) .....c.oovieniiiiiiiiiii e 2

1b. Leaf venation parallel (except Araceae, Dioscoreaceae); flowers 3-

merous; embryos with one cotyledon (Monocotyledonsj................ 138
2a. Perianth absent or uniseriate (Monochlamydeae) ...... PR 108
2b. Perianth always bIiSeriate ..........coiiiiiiiiiiiiiii e eeeeeenees 3
3a. Inner perianth lobes (petals) free ... 4
3b. Inner perianth lobes (petals) united ... 74
4a. Ovary superior; flowers hypogynous or perigynous ........................ S
4b. Ovary inferior; flowers €PIgyTIOUS ........cooiiiiiiiiiniiiiiiieie e 62
Sa. Carpels fTee. . ..o 6
Sbh. Carpels United ......ooiiiiiiiiiii e s 9
6a. Flowers unisexual..............c.o.ol 4. Menispermaceae (p.p.)
6b. Flowers bisexual.......oooiiiiiiiiii i 7
7a. FIOWers trimeroUS. .....oeviiiiiiiiiiiiiiiiiiiiiines viieieaianns 3. Annonaceae
7b. FIOWETS 4 OF S-INETOUS. .. .utniniiiniiiiiiiiiiie ittt e e e 8
8a. Ovules solitary in each carpel..................... 1. Ranunculaceae (p.p.)
8b. Ovules 2-many in each carpel.................. 2. Dilleniaceae
Oa. Stamens 15 OF IE8S. . it v 10
Ob. Stamens more than 15.. ... 49
10a. Flowers zygomoOrphiC.......ccoooiiiiiiiiiiiiiiiiii e 11
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10b. Flowers actinOmOTrPhiC. . .c.viiuiuiiiiiiiiiiii i 16

11la. Ovary 1-1ocular. ..., 12
11b. Ovary 2-many-locular.........c...ooooiiiiiiiii 13
12a. Stamens 8; fruitadrupe.........coooeeviiiennn. 13. Xanthophyllaceae
12b. Stamens 9 or 10, fruit a legume or pod............ 43. Fabaceae (p.p.)
13a. Fruit elastically opening; stamens confluent above...................
..................................................................... 26. Balsaminaceae
13b. Fruit and stamens OtherwiSe...........ccoveiiiiiiiiiiiiiiiin veniiiiiiiiiieen, 14
14a. Leave pinnate; parts of inflorescence produced into tendril...........
............................................... 39. Sapindaceae (Cardiospermum)
14b. Leaves simple; parts of inflorescence not as above...................... 15
15a. Ovary 5-celled; capsule twisting; seeds not carunculate.................
....................................................... 22. Sterculiaceae (Helicteres)
15b.Ovary 2-celled; capsule not twisting; seeds carunculate...............
............................................................................ 12. Polygalaceae
16a. Placentation parietal........cccooeviiiiiiiiiiiiiiiiiiiiiiiiet e 17
16b. Placentation otherwise ..........c.cooiiiiiiiiiiiiiiiiii e 23
17a. Gynandrophore present........oooooeiiiiiiiiiiiiiiiiiies e 18
17b. Gynandrophore abSent....c.....ooceviiiiiiiiiiiiiie e 19

18a.Tendrillate climbers; flower with 3-5 whorls of corolline corona

..................................................................... 56. Passifloraceae

18b.Erect shrubs or non tendrillate climbers; corolline corona absent

.................................................................. 8. Capparaceae (p.p.)

19a.Insectivorous  plants; leaves covered with sticky hairs

.......................................................................... .48. Droseraceae

19b. Non insectivorous plants; leaves otherwise............................... 20
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20a.
20b.
21a.
21b.
22a.
22b.
23a.
23b.
24a.
24b.
25a.
25b.
26a.
26b.
27a.
27b.

28a.

28b

29a

29b.
30a.
30b.

31la.

Flowers unisexual.................ooooeieine. 10. Flacourtiaceae (p.p.)

Flowers bisexual.......ccccoiiiiiiiiiiiiiiie e 21
Stamens antipetalous............................ 10. Flacourtiaceae (p.p.)
Stamens alternipetalous...........coooiiiiiiiiiii coii 22
Fruit a globose capsule; trees or shrubs........ 11. Pittosporaceae
Fruit a linear capsule; herbs................... ... 8. Capparaceae (p.p.)
Ovary 1-celled....... ..o 24
Ovary 2-many-celled........ooi 31
Placentation free-central...........c..ccooiiiiiiiiiiiiiienl — 25
Placentation not free-central...........c...... 26
Sepals 2; fruit a circumscissile capsule............ 15. Portulacaceae
Sepals 5; fruit not as above..............c.......... 14. Caryophyllaceae
Disc present below the ovary.........c...coooo 27
DiSC @DSEINt..einitiitiiii it e 28
Flowers polygamous; disc intra-staminal..41. Anacardiaceae (p.p.)

Flowers all bisexual; disc extra staminal.............. 32. Icacinaceae

Calyx lobes persistent on the wings of the fruit; branches with

hOOKS.. toiieiiie e 19. Ancistrocladaceae
Calyx not as above; branches without hooks............................ 29
Flowers with few sterile carpels and one fertile carpel....................
......................................................................... 42. Connaraceae
Flowers with fertile carpels only................oo 30
Fruita pod orlegume...........coooviiiiiiiiniiiinnn. 45. Mimosaceae
Fruit a capsule or drupe...........cooeiiiiiiniiin s 46. Rosaceae
Flowers perigynous; perianth tube present.............coooenienen 32
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31b.

32a.

32b

33a.

33b.

34a.

34b.

35a

35b

36a.

36b.

37a.

37b.

38a.

38b.

39a.

39b.

40a.

40b.

41a.

41b.

Flowers hypogynous; perianth tube absent...............c............ 33

Leaves strongly ribbed from base; anthers attenuate to the apex

53. Melastomataceae (p.p.)

........................................................

Leaves not or slightly 3-ribbed from base; anthers orbicular to

OVOIA.. t.ieiiei e 54. Lythraceae (p.p.)
Staminal filaments united into a staminal tube......................... 34
Staminal filaments free or united only at base............ .............. 36
Leaves simple; disc below the ovary absent....... 22. Sterculiaceae
Leaves usually pinnate; disc PresSent. . oot 35

Anthers 5; base of the petiole sheathing; lateral nerves of leaf

blade always opposite......ccoviiiiiiiiiiiiiiiiiienaeee. 37. Leeaceae

Anthers 4-12; base of the petiole not sheathing; lateral nerves of

leaf blade not oppoSite.......ovviviiiiiiiiiiiiiis 30. Meliaceae
Flowers strictly unisexual; ovary 3-celled...... 107. Euphorbiaceae
Flowers bisexual or rarely polygamous; ovary 1-5-celled........... 37
Disc below the ovary intra-staminal or absent.......................... 38
Disc below the ovary extrastaminal.................cocooiiiii L, 48
Stamens opposite to petals..........oooiiiiiiiiiiii 39
Stamens alternate to petals..........co.ooooviiiiiiiiiiiiii 51
Plants tendrillate climbers..........................oL 36. Vitaceae
Plants without tendrils................oooiiiiiii 40
Sepals valvate.......c.ccoooiiiiiiiii 35. Rhamnaceae
Sepals imbricate.......c.oooiviiiiiiii 41
Petals 3; discannular.....................ocooiiiiiiiil. 40. Sabiaceae
Petals 5; disc 5-glandular............................ 31. Dichapetalaceae

119



42a. Stamens 3 only, filaments curved out... ........ 34. Hippocrateaceae
42b. Stamens 5-10; filaments erect........cooviiiiiiiiiiiiiii 43
43a. Leaves gland-dotted...........c.c.oiiiiiii 28. Rutaceae
43b. Leaves not gland-dotted...........c.ooociiiiiiiii 44
44a. Leaves pinnate or palmate..............oooiiiiiii i 45
44b. Leaves SIMPle....oooveiiiiiiiii i 47
45a. Stamens 10 ; flowers umbellate.......................... 27. Oxalidaceae
45b. Stamens S or 6; flowers in panicles............cooi 46
46a. Petals 3; Stamens O ....ocviviiiiiiiiiiiiii i 29. Burseraceae
46b. Petals 5; stamens S..........ooiiiie 38. Staphyleaceae
47a. Stamens equal to the number of sepals............. 33. Celastraceae
47b. Stamens double the number of sepals............. 25. Malpighiaceae
48a. Carpels 3, all fertile.........cc.coooiiiiiiini, 39. Sapindaceae (p.p.)
48b. Carpels only one, fertile.......................... 41. Anacardiaceae (p.p.)
49a. Flowers strictly unisexual...........ccoooiiiii S0
49b. Flowers bisexual or polygamous.........cooivviiiiiiiiiiiin . 51
50a. Ovary 3-celled; styles 3, linear............. 107. Euphorbiaceae (p.p.)
50b. Ovary 4-10-celled; styles short or absgnt.....................

........................................................... 17. Clusiaceae (Garcinia)
51a. Leaves OPPOSITE ..ottt 52
51b. Leaves alternate.......coovviiiiiiiiiiii i 53
52a. Petals twisted; leaves decussate, small shrubs or herbs...........

...................................................................... 16. Hypericaceae
52b. Petals imbricate; leaves bifarious; large trees with yellow or green

JUCE. ittt 17. Clusiaceae



S53a.
53b.
S54a.
S54b.
55a.
55b.
56a.
56b.
S7a.
S57b.
S8a.
58b.
59a.
59b.
60a.
60b.
6la.
61b.
62a.
62b.
63a.
63b.
64a.

64b.

Placentation parietal.........c.ccocoiiiiiiiiiniiiiini .54

Placentation axile or basal..............coi 56
Seed covered by long cottony hairs............ 9. Cochlospermaceae
Seeds NOt asS ADOVE.......viiiii 35
Gynandrophore present...........occooein ceainen. 7. Capparaceae (p.p.)
Gynandrophore absent......................... 10. Flacourtiaceae (p.p.)
Hypanthium cup present...........coooeviiiiiineininenienees 46. Rosaceae
Hypanthium cup absent. ... 57
Two sepals larger and persistent....... 18. Dipterocarpaceae (p.p.)
Sepals €qUAL ...cceuiiiniii 58
Staminal filaments produced into a long staminal tube............. 39
Stamens free or if united not produced into a staminal tube.....60

Sepals free; anther cells with 2-chambers..22.Sterculiaceae (p.p.)

Sepals united; anther cells with one chamber........ 20. Malvaceae
Sepals united; stamens combined at base....... 21. Bombacaceae
Sepals and stamens fre€...........coooiiiiiiiiii 61
Petals fimbriate above..........ccoooooviiiiiiiininn.. 24. Elaeocarpaceae
Petals entire .. ... 23. Tiliaceae
Stamens numerous, more than twice the number of sepals ...... 75
Stamens equal to pr twice the number of sepals....................... 65
Leaves opposite, gland dotted............................ 51. Myrtaceae
Leaves alternate, not gland-dotted..................... .64
Flowers unisexual; sepals unequal..................... 58. Begoniaceae
Flowers bisexual; sepals equal........................ 52. Lecythidaceae
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-65a. Leaves sheathing at base.................ccoooooiiiiiiii i, ..66.

. 65b. Leaves not sheathing at base..............c.ccocoeeiieiiiiiin i 67

66a. Shrubs or trees; fruit adrupe.............ooiiill. 62. Araliaceae

- 66b. Herbs or small shrubs; fruit a cremocarp with longitudinal ridges

............................................................................ 61. Apiaceae
67a. Tendrillate climbers; placentation parietal....... 57. Cucurbitaceae
67b. Not tendrillate plants; placentation not parietal........................ 68
68a. Parasitic epiphytes with haustoria; calyx a truncate rim...............

............................................................ 105. Loranthaceae (p.p.)
68b. Non parasitic; haustoria absent; calyx not as above.................. 69
69a. Flowers polygamous........c..coceeivienenn onnne. 50. Combretaceae (p.p.)
69b. Flowers all bisexual.... ..o 70
70a. Leaves OPPOSILE. ..ottt 71
70b. Leaves alternate.............ooooiiiiiiiiiiiiiii 72
71la. Petals smaller than sepals.... ... 49. Rhizophoraceae
71b. Petals larger than sepals.................... 53. Melastomataceae (p.p.)

72a. Ovules many in each cell; petals caducus; flowers axillary,

SOHEAIY L.einii i 55. Onagraceae
72b. Ovules few; petals not as above; flowers in clusters................... 73

73a. Stamens twice the number of sepals; flowers axillary fascicles......

64. Alangiaceae

73b. Stamens equal to the number of sepals; flowers in terminal or

axillary panicles........c.oooii e 66. Cornaceae
74a. FlOWErS @PIgYIIOUS...cuiuiiiiiiiiii it 75
74b. Flowers hypogynouUS. .. ..ottt 80
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75a. Parasitic epiphytes with haustoria; calyx rim. like, truncate
........................ 105Loranthaceae ‘(p..p.) .
75b. Non-paras_itic; haustoria absent; calyx not as .abo_veft....f..._ ........... 76
76a. Ovules parietal........... e RN 57 . .Cug.u;bitgc‘:‘eae_ (p.}p..)»
76b. Ovules basal or axile.......ccoocviiiiiiiiii e 77
77a. Stamens 10 Or MOT€.......covvvniniiiiiiiiiiiniin. 72. Symplocaceae
77b. Stamens 5 or equal to the calyx lobes................ 78
78a. Ovary 1-celled; sepals modified into small spines or long cottony
bristles (PAPPUS) -ceeeveieiiiiiiiiiiiiiiies i 65. Asteraceae
78b. Ovary 2-many-celled; sepals not modified as above................... 79
79a. Interpetiolar stipule present .................c. 63. Rubiaceae
79b. Interpetiolar stipule absent.................... ... 68. Caprifoliaceae
80a. Flowers zygomorphiC.......ccoiiiiiiiiiiiiiiiiiiiiiie e 81
80b. Flowers ctinomorphiC  ...ooiiiiiiiiiii e 92
81la. Scapigerous plants with insect catching bladders; sepals 2.........
...... e eet e e et vt ii i eeseanenn.... 86, Lentibulariaceae
81b. Non scapigerous plants; insect catching bladders absent; sepals 4
0 ) Gl P 82
82a. Leaves alternate or rosetted .............ooiiiiiiiii i 83
82b. Leaves opposite Or abSent..........ooooiiiieiiiiiiiiiiiiiieiice e 84
83a. Placentation parietal .......c....................l. 87. Gesneriaceae (p.p.)
83b. Placentaation axile.......................... 84. Scrophulariaceae (p.p.)
84a. Leaves pinnately compound ........................... 88. Bignoniaceae
84b. Leaves simple, rarely palmately 3-5-foliolate (Vitex) or absent ...85

85a.

Leafless root parasites............cooeooiiiin. 85. Orobanchaceae
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- 85b.

864a.

86b.

87a.

87h.

Leafy, non-parasites or SEmi-parasites..........c.cceeeevvveennnnnnn. .86
Ovules solitary in.each cell of the ovary...............ccoviveeiiiiiin. o 87
Ovules 2-many in each cell of the ovary..............coo 89
Clusters. of flowers surrounded by radiate involucral bracts...........
e devetteeeeaeeaaeeieeaetete e e ane et aaae e 90. Verbenaceae (p.p.)
Clusters of flowers not surrounded by involucral bracts...... .88
Style gynobasic; fruits of 4 nutlets.......................... 93. Lamiaceae

- 88a.-

88b.

89a.

89b.
90a.
90b.

9la.

91b.
92a.
92b.
93a.
93b.
94a.
94b.
95a.
95b.
96a.

96b.

Style not gynobasic; fruit not of 4 nutlets....90. Verbenaceae (p.p.)

Placentation parietal............coeeeeeiiiiieiieeeeeiiii e 90
‘Placentation not parietal........c.cccoooiiiiriiiiinieii e 91
Anthers united in pairs..........c.ccoocoiiien 87. Gesneriaceae (p.p.)
Anthers not united in pairs...................... 78. Gentianaceae (p.p.)
Placenta thick; anthers usually joined in pairs.........ccocooeveenennne.
................................................................ 84. Scrophulariaceae
Placenta thin; anthers free ....................lL 89. Acanthaceae
Carpels fTEE. . .n i 93
Carpels united.........o..oooii 94
Styles 2; staminal corona present.................. 75. Asclepiadaceae
Styles 1; staminal corona absent....................... 74. Apocynaceae
Leaves alternate......ooiiiiiii i 95
Leaves OPPOSITE. .. couuniiiiiii it 102
Ovules parietal.......cooooiiiiiiiiiii e 96
Ovules not parietal..........coooiii 97
Aquatic herbs.............. ......80. Menyanthaceae
Tendrillate climbers..................oon Lo 56. Passifloraceae (Adeniq)



97a. Flowers strictly unisexual...........coooiiiiiinn. 71. Ebenaceae

97b. Flowers bisexual, rarely polygamous........ccoovvveniiiiiiiiininin.e. 98
98a. Ovaryl-celled...........ooiiiiiiiii 69. Myrsinaceae
98b. Ovary 2-5-celled ..ot 99
99a. Stamens double the number of sepals or more....... 70. Sapotaceae
99b. Stamens equal to the number of calyx.................co 100
100a. Ovules solitary in each cell of the ovary............c..oooie. 101
100b. Ovules many in each cell of the ovary.................. 83. Solanaceae
101a. Style gynobasic; stamens equal............. 81. Boraginaceae (p.p.)

101b. Style terminal; stamens unequal.................. 89. Convolvulaceae
102a. StAmMENS 2. oot 73. Oleaceae
102b. StamenNsS 4 OF S .ouviiiniiii et 103
103a. Ovules solitary in each cell of the ovary..................oli 104
103b. Ovules few-many in each cell of the ovary...................... 105
104a. Corolla valvate........ ettt 77. Loganiaceae (p.p.)
104b. Corolla imbricate...........cccoveiiiiiiiiiii . 90. Verbenaceae
105a. Ovules parietal................... e 87. Gesneriaceae (p.p.)
105b. Ovules not parietal... ..o 106
106a. Calyx tube usually winged....................o 78. Gentianaceae
106b. Calyx tube wingless........c.cooiiiiiii 107
107a. Placenta very thick...................oooel. 84. Scrophulariaceae (p.p.)
107b. Placenta thin...........coooiiiiiiiiiiiiiiiiinn e, 77. Loganiaceae (p.p.)
108a. Aquatic herbs in flowing waters.................... 98. Podostemaceae
108b. Terrestrial or epiphytes....ccciiiiiiiiii e 109
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109a. Leaflessroot-parasites...........coooeeiiinininnnn. 106. Balanophoraceae
109b. Leafy plants or epiphytic parasites .............cocoeiiiiiiii 110
110a. Ovary inferior or half inferior...............c..oii 111
110D, OVAIY SUPETIOT - . cutuniniininiiniiiiniiii et ce s iee e ee e e e eeaees 113
111a. Ovary 1-celled; perianth calyx-like................. 112
111b. Ovary 3-6-celled; perianth tubular, petal-like...........................
................................................................... 99. Aristolochiaceae
112a. Ovules many....... P 59. Datiscaceae
112b. Ovules few.....coovviiiiiiniiiiiiiin 50. Combretaceae (p.p.)
113. Flowers biseXxual......ccoooiiiiiiiiiiii e 114
113. Flowers UunisSexXual.....c.coooiiiiiiiiiiiiiiiiieee e 127
114a. Carpelsfree.........oooiiii 1. Ranunculaceae
114b. Carpels United.........ooooiiiiiiiiiiii 115
115a. Anthers opening by valves......................... 103. Lauraceae (p.p.)
115b. Anthers opening otherwise...........c.coooviiiiiiiiiii 116
116a. DISC PreESEMT..ciiniiiiiiiiiii et 117
116D. DiSC @bSEIt. .. cuiiiniiit i 118
117a. Leaves 3-ribbed; fruit a drupe.................oce. 35. Rhamnaceae
117b. Leaves 1-ribbed..........coooi 39. Sapindaceae
118a. Perianth tubular.........oooiiiiiiii 119
118b. Perianth not tubular...........cooooiiiiii 120
119a. Flowers supported by 5 sepals-like bracts at base.......................
.................................................................... 94. Nyctaginaceae
119b. Flowers not supported by bracts as above...... 104. Elaeagnaceae
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120a.

120b

121a

121b

122a

122b

123a

123b.

124a

124b.

125a.

125b.

126a.

126b.

127a.

127b.

128a.

128b.

129a.

129b.

130a.

Base of the petiole form of a closed tubular sheath (Ochrea)

....................................................................... 97. Polygonaceae
Base of the petiole not forming a sheathing closed tube......... 121
Leaves pinnate........c..ccooveiiiiiiiiiiiniann.n. 39. Sapindaceae (p.p.)
Leaves SImMPLe......oovvuiiiiiiiii e 122

Flowers collected in with yellow coloured bracts; xylem vessels

ADSEIIE o onre et s 01. Chloranthaceae

........................................................................................... 123
Cellsof ovary 30r more...........ccooiiiiiiiiiiiinninnnnne, e 124
Cellsof ovary 1...oooiininiii e 126

.Ovules solitary in each cell; leaves alternate. 96. Phytolaccaceae

Ovules 2-many in each cell; leaves opposite in verticillate....... 125
Perianth united.................ocoiiiiiiiiiiinnes 54. Lythraceae (p.p.)
Perianth free.................c.o 60. Molluginaceae(Mollugo)
Perianth chaffy.................... 95. Amaranthaceae
Perianth not chaffy or absent......................... 100. Piperaceae
Anthers open by valves.................ccoeeeenen. 103. Lauraceae (p.p.)
Anthers open not by valves........o.ocooiiiiiiiiiiiii e 128
Flowers inside a closed fleshy chamber (Hypanthodium)..............
................................................................. 109. Moraceae (p.p.)
Flowers not as above...........coooiii i 129
Carpels elevated on a gynophore............. 22. Sterculiaceae (p.p.)
Carpels not elevated as above.........c.cocooooiiviiiiiiiii i 130
Pistil 1-celled. ... 161

127



130b.

131a.

131b.

132a.

132b.

133a.

133b.

134a.

134b.

135a.

135b.

136a.

136b.

137a.

137b.

138a.

138b.

139a.

139b.

140a.

140b.

Pistil 2-many-celled ........ccooiiiiiiiiiiii 172
Female flowers 3-8 together in the axils of bracts along the..........
raceme; male flowers with petals.......... 5. Menispermaceae (p.p.)
Female flowers not as above; male flowers devoid of petals.....132
Flowers densely packed in fleshy receptacle; maturing together in
to a multiple fruit...........oooi 109. Moraceae(p.p.)
Flowers and fruits otherwise..............oooiii 133
Seeds embedded in cottony hairs................ooeenis 111. Salicaceae
Seeds not embedded in cottony hairs.................. 134
Seeds arillate; male flowers with a staminal column..................
................................................................... 102. Mpyristicaceae
Seeds not arillate; male flowers without staminal column...... 135
OVUIE SOIEATY...ouieiniiii et 136
OVUIES fEW ..o e 137
SHIEMA L.oeiniiii e 110. Urticaceae
SHEMAS 2 eenininiiiie e 108. Ulmaceae
Placentation parietal............c....c.c.oool. 10. Flacourtiaceae (p.p.)
Placentation otherwise..................... 119. Euphorbiaceae (p.p.)
OVATY SUPETIOT ... uutiiniininieniieiiti ettt ee e et ee e eaeas 139
OVArY INfETIOT. ...ttt 147
Fruit a caryopsis ie., a grain covered by chaffy lemmas

129. Poaceae

| B A0 18915 8 \'4 KL~ PO SRR 140
Perianth lobes sepal-like or absent.................. 141
Perianth 1obes corolla-lKe. ...t eeaaen s 145
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141a. Fruit a 1l-seeded achene; perianth absent; flowers arranged in
SPIKElEetS..ciiiiis i 128. Cyperaceae
141b. Fruit not a 1-seeded achene; perianth lobes present or absent;
flowers not in spikelets.........c..cooiiiiii 142
142a. Flowers dense on terminal heads on erect leafless
SCAPE e tuneneneitein et 127. Eriocaulaceae
142b. Flowers not as above........ooiiiiiiiiiiiiiiii e 143
143a. Fruit a woody syncarp...........ccooeevvniiinininn, 123. Pandanaceae
143b. Fruit Not & WOOAY SYICAIP....vveeeeeeeeeeieieuireeeeeeeaereessnnannneenen 144
144a. Spadix unbranched..................... 125. Araceae
144b. Spadix branched.................o 122. Arecaceae
145a. Perianth lobes similar..................oo 146
145b. Perianth lobes dissimilar, differentiated into inner petals and
outer sepals .....coooveiiiiiiiiiiii 121. Commelinaceae
146a. One stamen larger than others; marshy or aquatic herbs.........
................................................................... 120. Pontederiaceae
146b. All stamens equal; terrestrial herbs....................... 119. Liliaceae
147a. Pollen grains collected in pollinia; seeds very minute..................
........................................................................ 113. Orchidaceae
147b .Pollen grains not collected into pollen-mass; seeds not minute...
.............................................................................................. 148
148a. Flowers regular...... ... 149
148b. Flowers irr€gUlar.........oo.iviniiiiiiiii e 151
149a. Flower unisexual.........c.oooiiiii e 150
149b. Flowers bisexual..................... 117. Hypoxidaceae
150a. Aquatic herbs..........c..oooi 112. Hydrocharitaceae



150b. Terrestrial or climbing shrubs...................... 118. Dioscoreaceae

151a. Anther with two anther lobes................o.o. o 152
151b. Anther with only one anther lobe.................... 116. Marantaceae
152a. Leaves alternate; sheath spitted..................... 114. Zingiberaceae
152b. Leaves spiral; sheath tubular........................... 115. Costaceae
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1. RANUNCULACEAE Juss.
Gen. Pl. : 231. 1789.
NARAVELIA Adanson
Fam. Pl. 2: 460, 581. 1763, nom. cons.

Naravelia zeylanica (L.) DC., Syst. Nat. 1: 167. 1817; Hook. f. &
Thomson in Hook. f., Fl. Brit. India 1: 7. 1872; Dunn in Gamble, Fl. Pres.
Madras 3. 1915; Manilal, Fl. Silent Valley 1. 1988; M. A. Rau in B. D.
Sharma et al., Fl. India 1: 106. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 24. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 48. 2002; Anil
Kumar et al., Fl. Pathanamthitta 35. 2005; N. P. Balakr. in P. Daniel, Fl.
Kerala 1: 115. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 69. 2009.
Atragene zeylanica L., Sp. Pl. 542. 1753. Vathakkodi.

Climbing shrubs, young shoots pubescent. Leaves trifoliolate;
Leaflets broadly ovate, abruptly acute at apex, rounded at base,
tomentose beneath, 10-12 x 5-8 cm, basally 5-ribbed, terminal leaflets
modified into a trifid tendril; petiole 5-10 cm long, petiolule 2 cm long.
Inflorescence a terminal or axillary panicle, 5-15 cm across. Flowers
greenish-yellow, 1.5 cm across; sepals 4, ovate, pubescent outside, 0.6
cm; petals 10, clavate, green, to 7 mm long; stamens many, filaments
flat, connective produced beyond the anthers; carpels 8, densely hairy.
Achenes few, 0.7cm long, ellipsoid, with long feathery stigma, to 5 cm

long.
Fl. & Fr. : December-March

Distribution: Endemic to South East India. Moist forests in the hills to
lower plains. Amitha Bachan 98821 (Chiklai, riparian forest, banks of
Chalakkudy river, 50 m).
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2. DILLENIACEAE Salisb.
Parad. Lond. 2: ad. t. 73. 1807
DILLENIA Linnaeus
Sp. P1. 535. 1753.

Dillenia pentagyna Roxb., Pl. Coromandel. 1: 21, t. 20. 1795; Hook. f. &
Thomson in Hook. f., Fl. Brit. India 1: 38. 1872; Dunn in Gamble, FlL
Pres. Madras 8. 1915; Hoogland, Blumea 7: 117. 1952; Manilal, F1. Silent
Valley 2. 1988; Majumdar in B. D. Sharma et al., Fl. India 1: 156. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 25. 1996; N. Mohanan & Sivad., Fl.
Agasthyamala 49. 2002; Anil Kumar et al, Fl. Pathanamthitta 36. 2005;
N. P. Balakr. & K. G. V. S. Murthy in P. Daniel, Fl. Kerala 1: 122. 2005.

Vazhapunna. Plate 9.a

Medium sized deciduous trees to 25 m high; bark smooth, leaf
scars V-shaped, prominent. Leaves simple, alternate, clustered at the tip
of branchlets, estipulate, obovate to oblong-oblanceolate, to 60 x 25 cm,
acute or attenuate at base, obtuse at apex, serrate, glabrous above,
puberulent beneath; lateral nerves many; petiole to 5 cm long,
sheathing, winged. Flowers bisexual, fascicled on old branches, yellow,
fragrant, to 3 cm across; sepals 5, obovate or elliptic, to 1 cm long,
glabrous, accrescent; petals 5, obovate, to 2 cm, obtuse, bright yellow;
stamens numerous, yellow in 2 series; carpels 5-10, cohering, unilocular,
ovules many. Fruit aggregate of berries, drooping, subglobose, 1.5 cm

acorss, fleshy, yellow, orange or red, subtended by persistent sepals.
Fl. & Fr. : February -June.

Distribution : Indo-Malaysia. Moist forests. Riparian area with exposed
rocky terrain. Amitha Bachan 123355 (Vazhachal, on exposed rocky
riparian zone, banks of Chalakkudy river, 200 m).
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3. ANNONACEAE Juss.
Gen. P1. 283. 1789.

Key to Genera

la. Petals equal or subequal.............ooiiii 2
1b. Petals Unequal......ccooeuiiiiiiiiiiiiiiiii et 5
LT 0311 011015 o T TR PO 3
2b. Eerect trees or SNIUDS....ou it 4
3a. Flowers on hooked peduncles.........c.ccooviiiiiiiiiiiininnn. Artabotrys
3b. Flowers not on hooked peduncles...............oooiiiii Desmos
4a. Flowers sessile; fruitlets 2 or more seeded........................... Meiogyne
4b. Flowers pedicelled; fruitlets 1-seeded....................onl Polyalthia
5a. Connectives widened above the anthers ... 6
5b. Connectives not widened, apiculate..............ooi 7

6a. Inner petals shorter than the outer; lateral nerves of leaf lamina

looping into an intramarginal vein....................c...... Goniothalamus

6b. Inner petals larger than the outer; lateral nerves of leaf lamina not

looping into an intramarginal vein.............coooveeiiinnn. Phaeanthus
7a. Inner petals clawed, with nectaries...........c.oooovieiiiiii Orophea
7b. Inner petals not clawed, without nectaries.................c...oooo. Miliusa

ARTABOTRYS R. Brown
Bot. Reg. 5: 423. 1820.

Artabotrys zeylanicus Hook. f. & Thomson, Fl. India 128. 1835 & in
Hook. f., Fl. Brit. India 1: 54. 1872; Dunn in Gamble, Fl. Pres. Madras
14. 1915; Manilal, Fl. Silent Valley 2. 1988; Deb. Mitra in B. D. Sharma
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et al., Fl. India 1: 253. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 26.
1996; N. Mohanan & Sivad., Fl. Agasthyamala 51. 2002; Anil Kumar et
al., Fl. Pathanamthitta 40. 2005; N. Mohanan in P. Daniel, Fl. Kerala 1:
131. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 74. 2009. Manoranjini.

Woody climber, young parts pubescent, peduncles hooked which
later support the plant in climbing. Leaves 8-20 x 3-5 cm, oblong or
elliptic oblong, acuminate, base rounded or truncate, glabrous; lateral
nerves 5-8 pairs. Flowers singly or few on leaf opposed peduncles, hooks
compressed. Sepals 3, to Smm long, ovate. Petals 3 + 3, 2-3 cm long,
linear-lanceolate, pubescent. Stamens many, concealed. Carpels many,
subglobose, silky without; ovules 2 in each carpel. Fruit aggregate;

fruitlets sessile, ovoid or ellipsoid, seeds 1 or 2.
Fl & Fr. : August-December

Distribution : Endemic to Peninsular India and Sri Lanka. Riparian
evergreen forests Amitha Bachan 72015 (Pokalppara, riparian vegetation
banks of Chalakkudy river, 240 m).

DESMOS Louriero
Fl. Cochinch. 1: 352. 1790.

Desmos viridiflorus (Bedd.) Safford, Bull. Torrey Bot. Club 39: 506.
1912; Deb. Mitra in B. D. Sharma et al., Fl. India 1: 262. 1993; Sasidh.
& Stvar., Fl. Pl. Thrissur For. 27. 1996; M. Mohanan in P. Daniel, Fl.
Kerala 1: 144. 2005. Unona viridiflora Bedd., Icon. Pl. India Orient. t.
158. 1868-1874; Hook. f. & Thomson, in Hook. f., Fl. Brit. India 1: 60.
1872; Dunn in Gamble, Fl. Pres. Madras 15. 1915.

Woody climbers, young shoots rufous. Leaves 7-15 x 3 cm,
alternate, ovate, lanceolate, acuminate, base obtuse, rounded or cordate;

petiole to 7 mm long. Flowers solitary, axillary or extra axillary, pedicels
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slender with a cordate bract at middle. Sepals ovate-lanceolate, 1-2 cm
long, dark green. Petals 3+3, inner 2-4.5 x 1.5 cm, inner petals narrower,

silky pubescent.
Fl & Fr. : February - April

Distribution : Endemic to Southern Western Ghats, Endangered.
Evergreen forests along banks of rivers, Amitha Bachan 72027

(Pokalppara, riparian forests, banks of Chalakkudy river, 240 m).
GONIOTHALAMUS (Blume) J.D. Hooker & T. Thomson
Fl. India 105. 1855.

Goniothalamus wightii Hook. f. & Thomson, Fl. India 106. 1855 & in
Hook. f., Fl. Brit. India 1: 76. 1872; Bedd., Icon. Pl. India Orient. t. 63.
1868-1874; Dunn in Gamble, Fl. Pres. Madras 18. 1915; Deb. Mitra in B.
D. Sharma et al, Fl. India 1: 240. 1993; N. Mohanan & Sivad., FlL
Agasthyamala 56. 2002; Anil Kumar et al., Fl. Pathanamthitta 43. 2005;
M. Mohanan in P. Daniel, Fl. Kerala 1: 148. 2005. Plate 9. C & D

Large shrubs. Leaves 8-18 x 2-4 cm, linear-lanceolate, acute at
apex, acute or broadly attenuate at base, nerves looping at margins.
Flowers solitary; pedicel to 1 cm, pubescent. Sepals 3, broadly ovate, to
5mm long. Petals 3+3; outer larger, ovate, flat, clawed, covering above
stamens when young. Stamens many; anthers concealed. Carpels many,
3-4 mm long, oblong; style short; stigma 2-fid. Fruit aggregate; fuitlets to

1.5 cm long, oblong.
Fl & Fr. : January - June

Distribution : Endemic to Southern Western Ghats, Riparian evergreen
forests Amitha Bachan 99080 (Sholayar, riparian evergreen forests,

banks of Sholayar river, 900 m).
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MEIOGYNE Miquel
Ann. Mus. Bot. Lugd.-Bat. 2: 12. 1865.
Key to species
1. Leaves oblong, to 7cm wide; flowers sessile..................... M. ramarowii
1. Leaves ovate, to 3 cm wide; flowers subsessile.................... M. pannosa

Meiogyne pannosa (Dalzell) J. Sinclair, Sarawak Mus. J. 5: 604. 1951;
Debika in B. D. Sharma et al., FlL. India 1: 266. 1993; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 27. 1996; N. Mohanan & Sivad., Fl. Agasthyamala
56. 2002; Anil Kumar et al., Fl. Pathanamthitta 43. 2005; M. Mohanan
in P. Daniel, Fl. Kerala 1: 149. 2005. Unona pannosa Dalz. in Hooker’s J.
Bot. Kew. Gard. Misc. 3: 207. 1851; Hook. f. & Thomson, in Hook. f., FL
Brit. India 1: 58. 1872; Dunn in Gamble, Fl. Pres. Madras 14. 1915.
Desmos pannosus (Dalzell) Saff., Bull. Torrey Bot. Club 39: 506. 1912.
Panthalmaram. Plate 9.b

Small trees, young shoots puberulous. Leaves 2-7 x 1.5-3 cm,
elliptic-ovate, simple, alternate, distichous, estipulate; base obtuse or
rounded; apex acuminate or caudate acuminate; margin entire,
coriaceous; petiole 5-9 mm long, slender, pubescent; intercostae
reticulate. Flowers subsessile, axillary or terminal, solitary, yellowish-
green; sepals 3, 4-6 x 4-5 mm, ovate, tomentose outside, glabrous inside,
connate at base; petals 3+3, 2.5-5 x 0.5-1.5 cm, outer clawed, inner erect
and smaller, oblong-lanceolate; stamens numerous, cuneate, connective
broad, concealing the anthers, capitate; carpels many, sessile or
subsessile, oblong, 2-2.5 mm long, strigose; ovules 2-8 in one row,
stigma capitate. Fruit aggregate, fruitlets 12 x 8 mm, obovoid, fulvous

tomentose, apiculate; seeds 1-3, globose, shiny.

Fl & Fr. : January - June
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Plate 9. A. Dillenia pentagyna Roxb.; B.Meiogyne pannosa (Dalzell) J. Sinclair; C &
D. Goniothalamus wightii Hook. f. & Thomson.




Distribution : Endemic to the Western Ghats. Evergreen forests. Amitha
Bachan 99144 (Vazhachal, riparian evergreen, banks of Chalakkudy

river, 230 m).

Meiogyne ramarowii (Dunn) Gandhi in Saldanha & Nicolson, Fl. Hassan
Dist. 38. 1976; Deb. Mitra in B. D. Sharma et al., Fl. India 1: 266. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 27. 1996; Anil Kumar et al., Fl.
Pathanamthitta 45. 2005. Unona ramarowii Dunn, Bull. Misc. Inform.
Kew 1914: 183. 1914; Dunn in Gamble, Fl. Pres. Madras 15. 1915.

Desmos ramarowii (Dunn) Das, Bull. Bot. Surv. India 5: 42. 1963.

Large shrubs to small trees; branchlets hirsute. Leaves oblong or
ovate acuminate, base truncate or rounded, glabrous above and
tomentose below, nerves to 6-9 pairs, nervules parallel; petiole 8 mm
long. Flowers dull white, sessile; sepals 12 x 6 mm, ovate, acute, hispid;
petals lanceolate, saccate at base, densely hispid; carpels densely villous.
Fruitlets 1-2.5 x 1 cm, oblong, shortly stalked, subglabrous, depressed

between seeds; seeds 1-3, globose.
Fl & Fr. : January -June

Distribution : Endemic to Southern Western Ghats. Evergreen forests,
Amitha Bachan 123434 (Sholayar-Anakkyam thodu, riparian Vegetation,
along banks of Anakkyam-Thodu, 600 m).

MILIUSA Leschenault ex Alph. de Candolle
Mem. Soc. Phys. Geneve 5: 213. 1832.

Miliusa tomentosa (Roxb.) Finet & Gagnep., Bull. Soc. Bot. France 4:
153. 1906; J. Sinclair, Gard. Bull. Singapore 14: 378. 1955; Deb. Mitra
in B. D. Sharma et al, Fl. India 1: 221. 1993; M. Mohanan in P. Daniel,
Fl. Kerala 1: 153. 2005. Uvaria tomentosa Roxb., Pl. Coromandel t. 35.
1795. Saccopetalum tomentosum (Roxb.) Hook. f. & Thomson, Fl. India
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152. 1855 & in Hook. f., Fl. Brit. India 1: 88. 1872; Dunn in Gamble, FIL.
Pres. Madras 22. 1915. Kanakaitha.

Trees to 20 m high; twigs tomentose. Leaves simple, alternate,
distichous to 14 x 6 cm, ovate, acute at apex, rounded at base, nerves 8-
10 pairs; petiole 5 mm long, hispid. Flowers bisexual, greenish-yellow,
solitary or a few together, leaf opposed or subterminal cymes, pedicels 3-
7 cm long, very slender, tomentose; sepals 3, 5 x 1.5 mm, linear-
lanceolate, tomentose; petals 6 (3+3), outer petals sepalloid, linear-
lanceolate, 4-7 mm long, tomentose, inner ones ovate-oblong, saccate at
base, obtuse, 1.5-2 x 0.5 cm, tomentose on both sides; stamens many,
connectives apiculate, not concealing the anthers; carpels many, stalked,
broadly ovate, brown tomentose; ovary curved, hispid, ovules 4-6; style
absent; stigma oblong. Fruitlets 2.5 cm across, globose, glabrous; stipe
2-3 cm long. Seeds 4-5.

Fl. & Fr. : December-May

Distribution : India, Nepal and Sri Lanka. Moist forests. Amitha Bachan
123613 (Athirappilly, riparian forests, along Chalakkudy river, 120 m).

OROPHEA Blume
Bijdr. 18. 1825.

Key to species

la. Flowers SOlItary ...ccooiiviieiiieiiieic e O. sivarajanii
1b. Flowers in cymes or fascicles...........coooviiiiiiiiiiii i 2
2a. Twigs pubescent; flowers in cymes.......................... O. erythrocarpa
2b. Twigs glabrous; flowers in fascicles...............c.oooiil. O. uniflora
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Orophea erythrocarpa Bedd., Trans. Linn. Soc. London 20: 5. 1846 &
Madras J. Lit. Sci. (n.s.) 6: 71. 1861 & Ic. t. 68. 1868-1874; Hook. f. &
Thomson, in Hook. f., FlL. Brit. India 1: 91. 1872; Dunn in Gamble, Fl.
Pres. Madras 24. 1915; Deb. Mitra in B.D. Sharma et al.,, Fl. India 1:
224. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 29. 1996; N. Mohanan
& Sivad., Fl. Agasthyamala 59. 2002; Anil Kumar et al, FL
Pathanamthitta 45. 2005; M. Mohanan in P. Daniel, Fl. Kerala 1: 158.
2005.

Small trees; young plants softly pubescent. Leaves 5-14 x 2-5 cm,
simple, alternate, distichous, estipulate, ovate, elliptic or oblong; base
round or truncate; apex acuminate or acute, glabrous above, pubescent
on the midrib beneath, membranous; lateral nerves 6-8 pairs, pinnate,
prominent, intercostae scalariform.; petiole 3-4 mm, pubescent, stout,
slightly grooved above. Flowers axillary; racemes tomentose, 7 mm
across; pedicels 1-2 cm long, villous; sepals 3, broadly ovate, tomentose,
1.5 mm long; petals 3+3; outer petals 4 x 3 mm, orbicular, brown
tomentose outside, glabrous inside; inner rhomboid, clawed, curved
inward, pubescent at tips; stamens 12 in 2 rows, outer 6 imperfect, very
small, connectives slightly apiculate at top; carpels 6; ovules 2; style
short, stigma sessile; Fruit aggregate, fruitlets oblong, sessile, reddish,

2.5 cm long.
Fl & Fr. : February- June

Distribution : Endemic to Peninsular India and Sri Lanka. Riparian
evergreen forest undergrowth, Amitha Bachan 98926 {(Orukombankutty,
riparian forests, banks of Chalakkudy river, 400 m).
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Orophea sivarajanii Sasidh., Nordic J. Bot. 19: 341. 1999; M. Mohanan
in P. Daniel, Fl. Kerala 1: 159. 2005.

Shrub; young plants-pubescent. Leaves 8-16 x 2-4 cm, simple,
alternate, elliptic or elliptic-oblong; base round obtuse, slightly oblique;
apex acuminate or acute or obtusely acute; lateral nerves 7-10 pairs,
pinnate, prominent intercostae scalariform, midrib groved; petiole 2-4
mm, pubescent, stout; Flowers, axillary, solitary; pedicels 1-2 cm long,
pubescent; sepals 3, broadly ovate, tomentose, 2 mm; petals 3+3; outer

petals 4-8 mm long, tomentose outside; inner clawed.
Fl1 & Fr. : November - February

Distribution : Endemic to Southern Western Ghats. Riparian evergreen
undergrowth, Amitha Bachan 72039 (Vazhachal, riparian forests, banks
of Chalakkudy river, 220m).

Orophea uniflora Hook. f. & Thomson, Fl. India 111. 1855 & in Hook. f.,
Fl. Brit. India 1: 90. 1872; Dunn in Gamble, Fl. Pres. Madras 24. 1915;
Deb. Mitra in B. D. Sharma et al., FlL. India 1: 229. 1993; Sasidh. &
Sivar., Fl. P1. Thrissur For. 32. 1996; M. Mohanan in P. Daniel, Fl. Kerala
1: 160. 2005. Plate 10. A

Shrubs or small trees; young shoots glabrous. Leaves 6 x 3 cm,
elliptic-oblong or lanceolate, obtusely acuminate, base acute or rounded;
lateral nerves 4-6 pairs; petiole 2 mm long. Flowers creamy yellow,
solitary or axillary clusters; pedicel to 1.5mm long; petals glabrous.

Stamens 12, two seriate.
Fl & Fr. : February — June.

Distribution : Endemic to Southern Western Ghats, Vulnerable. Evergreen
riparian forests. Amitha Bachan 99089 (Karanthodu, riparian forests,

banks of Chalakkudy river, 400 m).
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PHAEANTHUS J. D. Hooker & Thomson
Fl. India 1: 146. 1855.

Phaeanthus malabaricus Bedd., Icon. Pl. India Orient. t. 76. 1868-1874;
Hook. f. & Thomson, in Hook. f., Fl. Brit. India 1: 72. 1872; Dunn in
Gamble, Fl. Pres. Madras 17. 1915; Deb. Mitra in B. D. Sharma et al., Fl.
India 1: 230. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 32. 1996; N.
Mohanan & Sivad., Fl. Agasthyamala 59. 2002; Anil Kumar et al., FIL
Pathanamthitta 45. 2005; M. Mohanan in P. Daniel, Fl. Kerala 1: 161.
2005. ' Plate 10. B

Shrubs; young shoots tomentose. Leaves 7-18 x 2-6.5 cm, elliptic,
oblong-lanceolate, acute or caudate acuminate, broadly attenuate at
base, glabrous; lateral nerves 8-12 pairs, joining along the margins;
petiole 3 mm long. Flowers solitary, terminal or extra axillary, pedicels to
1.2 mm long. Sepals 3, to 2 mm long, ovate. Petals 3+3, outer smaller,
sepal like, ovate; inner larger, 1.2 mm long, ovate lanceolate. Stamens

many. Fruit an aggregate of red berries.
Fl & Fr. : February -June.

Distribution : Endemic to Southern Western Ghats (Kerala), Low risk.
Riparian evergreen forests. Amitha Bachan 98964 (Vazhachal, riparian
evergreen forests, banks of Chalakkudy river, 220 m)

POLYALTHIA Blume
Fl. Jav. Annonac. 68. 1830.
Key to species
la. Flowers in axillary racemes or fascicles........cooovviiiiiiiiiiiniiiiiiii.. 2

1b. Flowers on tubercleson old wood.........cooveviiiiiiiiiiat. P. coffeoides
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2a. Leaves 4-12 cm broad, long-acuminate; berry irregularly wrinkled,

PUDESCENT. .ttt P. fragrans

2b. Leaves <4cm broad, short acuminate; berry smooth, glabrous.........

..................................................................................... P. longifolia

Polyalthia coffeoides (Thwaites. ex Hook. f. & Thomson) Twwaites,
Enum. Pl. Zey. 339/ Hook. f. & Thoms in Hook. f., Fl. Brit. India 1: 62.
1872; Dunn in Gamble, Fl. Pres. Madras 16. 1915; Manilal, Fl. Silent
-Valley 3. 1988; Deb. Mitra in B.D. Sharma et al., Fl. India 1: 270. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 33. 1996; N. Mohanan & Sivad., FlL.
Agasthyamala 60. 2002; M. Mohanan in P. Daniel, Fl. Kerala 1. 164.
2005. Guatteria coffeoides Thwaites ex Hook. f. & Thoms, Fl. India 141.
1855. Villa. Plate 10. C

Trees 15-25 m tall; bark dark green, often mottled with greyish-
white, young shoots slender, minutely puberulous; branches horizontally
spreading. Leaves 10-28 x 4-8 cm, simple, alternate, distichous, young
leaves red at first; oblong, oblong-lanceolate or elliptic-lanceolate, base
obtuse, cuneate-round or acute; apex acute or acuminate, coriaceous,
lateral nerves pinnate, 8-14 pairs, intercostae scalariform. petiole 10-13
mm, stout, glabrous; Flowers yellow, solitary, extra axillary or some
times fascicled on woody tubercles on trunk; pedicels 1-4 cm long; sepals
3, 2 x 5 mm, tomentose; petals 3+3, 4 x 1 cm, yellow; stamens
numerous, 1 mm long, cuneate, connectives concealing the anthers;
carpels numerous, oblong; ovule one. Fruit aggregate of berries, 2.5 x 1.5

cm, ovoid, apiculate, dark purple.
Fl & Fr. : May -July.

Distribution : Endemic to South India and Sri Lanka. Evergreen forests,
Amitha Bachan 99088 (Sholayar, riparian forests, banks of Sholayar river
800 m).
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Polyalthia fragrans (Dalzell)] Bedd., Fl. Sylv. t. 74. 1871; Hook. . &
Thomson, in Hook. f., Fl. Brit. India 1: 63. 1872; Dunn in Gamble, FIL
Pres. Madras 16. 1915; Debika Mitra in Sharma et al., Fl. India 1: 271.
1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 33. 1996; N. Mohanan &
Sivad., Fl. Agasthyamala 61. 2002; Anil Kumar et al., Fl. Pathanamthitta
48. 2005. Guatteria fragrans Dalzell in Hooker’s J. Bot. Kew Gard. Misc.
3: 200. 1851. Nedunar. Plate 10. D

Tall treés, buttressed; branches horizontal, spreading. Leaves 9-27
x 3-12 cm, simple, alternate, estipulate, elliptic to oblong-lanceolate;
base acute, obtuse; apex acute to short acuminate; margin entire,
glabrous and shiny above, slightly pubescent on veins beneath, lateral
veins 16-21 pairs; petiole 10-15 mm long, stout, grooved above, glabrous.
Flowers bisexual, greenish-yellow, fragrant, in few flowered cymes from
the axils of fallen leaves or on tubercles; sepals 3, orbicular, 4 x 3 mm,
pubescent; petals 3+3, subequal, linear-lanceolate, tomentose; stamens
numerous, cuneate, connectives concealing the anther cells; carpels
many, oblong-ovoid, ovules basal and ascending. Fruit aggregate of

berries; berry 3-5, 1.5-2 cm, ovoid or ellipsoid.
Fl & Fr. : February-May.

Distribution : Endemic to Southern Western Ghats. Evergreen forests.
Amitha Bachan 98825 (Sholayar-Malakkapara, evergreen riparian, banks
of Sholayar river, 800 m).

Polyalthia longifolia (Sonner.) Thwaites Enum. Pl. Zeyl. 398. 1864,
Hook. f. & Thomson, in Hook. f., Fl. Brit. India 1: 62. 1872; Dunn in
Gamble, Fl. Pres. Madras 16. 1915; Sasidh. & Sivar., Fl. Pl. Thrissur For.
34. 1996; M. Mohanan in P. Daniel, Fl. Kerala 1: 164. 2005. Uvaria
longifolia Sonner., Voy. Aux. Indes 2: 233. pl. 131. 1782. Aranamaram.
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Tall trees to 15-20 m, young branches spreading, pendulous,
slender. Leaves simple, alternate, distichous, estipulate; 15-23 x 2-4 cm,
ovate-lanceolate or lanceolate; base round; apex acuminate, coriaceous;
lateral nerves up to 30 pairs, obscure; petiole 10-15 mm, pubescent
when young, slender. Flowers bisexual, green; 2.5-3 mm long,
numerous, in umbels or fascicles at the axis of fallen leaves; pedicels
slender, 2-3 cm long; sepals 3, 4 x 4 mm, ovate, pubescent; petals 3+3,
subequal, linear, broad at base, puberulous; outer petals 65 x 2 mm,;
inner ones 10-25 x 2.5 mm; stamens numerous, cuneate; carpels many,
puberulous, ovoid. Fruit aggregate of berries, ovoid, small, smooth,
reddish to black.

Fl1 & Fr. : August — March.
Distribution : Native of Sri Lanka; introduced to many Tropical countries

Amitha Bachan 98708 (Puthenvelikkara, riverside, banks of Chalakkudy

river, sea level).
4. MENISPERMACEAE Juss.,
Gen. PL. : 284. 1789.
ANAMIRTA Colebrooke
Trans. Linn. Soc. London 13: 52, 66. 1821.

Anamirta cocculus (L.) Wight & Arn., Prodr. Fl. India Orient. 446. 1834,
Hook. f., Fl. Brit. India 1: 93. 1872; Dunn in Gamble, Fl. Pres. Madras
28. 1915; A. Pramanik in B. D. Sharma et al., Fl. India 1: 311. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 35. 1996; Anil Kumar et al., Fl
Pathanamthitta 50. 2005; M. Mohanan in P. Daniel, Fl. Kerala 1: 178.
2005. Menispermum cocculus L., Sp. Pl. 340. 1753. Nanchuvalli.

Large, woody climbers. Leaves alternate, coriaceous, broadly ovate,

acute at apex, truncate at base, to 26 x 29 cm, 5-ribbed; petiole to 13 cm
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long. Flowers unisexual, many, in large drooping panicles on old
branches; sepals 6 in 2 rows, ovate, 3 x 2 mm, yellow; petals absent;
stamens 9, capitate in many whorls on the top of the staminal column;
anthers sessile, two-celled, opening transversely; female flowers:
staminodes 9, obovate, scaly; carpels 3, free on a short gynophore; style
absent; stigma recurved. Fruit of 1-3 drupes, 1 cm across, obliquely

ovoid, smooth black when ripe; seeds 1, globose, black, glabrous.
FlL. & Fr. : August-October

Distribution: Indo-Malaysia. Common in evergreen forests. Amitha
Bachan 123382 (Vazhachal, riparian evergreen forest, banks of
Chalakkudy river, 240 m).

COSCINIUM Colebrooke
Trans. L. Soc. London 13: 51. 1822.

Coscinium fenestratum (Gaertn.) Colebr., Trans. Linn. Soc. London 13:
65. 1822; Hook. f. & Thomson in Hook. f., Fl. Brit. India 1: 99. 1872;
Dunn in Gamble, Fl. Pres. Madras 27. 1915; A. Pramanik in B. D.
Sharma et al., Fl. India 1: 313. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 36. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 65. 2002; M.
Mohanan in P. Daniel, Fl. Kerala 1: 183. 2005. Menispermum
fenestratum Gaertn., Fruct. Sem. Pl 1: 219, t. 45, f{.5. 1788.

Maramanjal.

Climbing shrubs; stem deep yellow inside; young shoots hoary.
Leaves ovate, acuminate at apex, truncate at base to 18 x 15 cm, deltoid,
glabrous above and hoary below, basally 5-7-ribbed; petiole 8-12 cm
long. Flowers in dense globular racemose or solitary heads; sepals 6;
petals 3, elliptic; Stamens 6; carpels 3-6, densly pilose, subglobse; styles

subulate, reflexed. Drupes and seeds globose.
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Fl. & Fr. : August — October.

Distribution: Indo-Malaysia. Evergreen forests, rare. Amitha Bachan
123439 (Sholayar-Karimalathodu, streamside vegetation in the evergreen

forest, 900 m).
CYCLEA Arnott ex R. Wight
I1l. Indian Bot. 1: 22. 1840

Cyclea fissicalyx Dunn in Gamble, Fl. Pres. Madras 31. 1915 & Bull.
Misc. Inform. Kew 1916: 60. 1916; Manilal, Fl. Silent Valley 5. 1988; M.
Gangop. in B. D. Sharma et al., Fl. India 1: 324. 1993; M. Mohanan in P.
Daniel, Fl. Kerala 1: 185. 2005.

Twiner; stem striate. Leaves to 11 x 7 cm, ovate, sharply long
acuminate, truncate at base, 5-nerved, reticulate, glabrous; petiole 2.5
cm long. Flowers 2 mm across, in large drooping panicles, glabrous,
shortly pedicelled; peduncles slender; bracts foliar; calyx campanulate,

divided nearly to the base, glabrous.
Fl. & Fr.: January - April

Distribution: Endemic to Kerala part of Southern Western Ghats. Rare.
Amitha Bachan 99020 (Orukombankutty, Parambikulam, riparian
evergreen forests, banks of Chalakkudy river, 500 m).

Cyclea peltata Miers, Contr. Bot. 3: 236. 1871. Cyclea peltata (Lam.)
Hook. f. & Thomson, Fl. India 201. 1855 & in Hook. f., Fl. Brit. India 1:
104. 1872; Dunn in Gamble, Fl. Pres. Madras 31. 1915; Manilal, Fl.
Silent Valley 5. 1988; M.Gangop. in B. D. Sharma et al., Fl. India 1: 325.
1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 36. 1996; N. Mohanan &
Sivad., Fl. Agasthyamala 66. 2002; Anil Kumar et al., Fl. Pathanamthitta
51. 2005; M. Mohanan in P. Daniel, Fl. Kerala 1: 186. 2005.

Menispermum peltatum Lam., Encycl. 4: 96. 1797. Cyclea burmannii
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(DC.) Hook. f. & Thomson, Fl. India 201. 1855 & Hook. {., Fl. Brit. India
1: 104. 1872. Clypea burmanniit Wight & Arn., Prodr. 1: 14. 1834. Cyclea
arnottii Miers, Ann. Mag. Nat. Hist. ser. 3, 18:19.1866; Gamble, Fl. Pres.
Madras 31.1915; V.S.Ramach. & V. J. Nair, Fl. Cannanore Dist. 42.
1988. Cocculus burmannii DC‘., Syst. Nat. 1: 517. 1817. Padakizhangu.

Herbaceous twiner, stem pubescent. Leaves ovate to oblong, acute,
base shortly hastate, or truncate, thinly coriaceous, hairy on the veins.
Flowers in axillary pedunculate panicles, staminate panicles longer than
the pistillate; calyx globose or broadly campanulate, 4-5 lobed; petals 4-
8; anthers 4-6, connate around a disk-like top of the staminal column.

Fruits subglobose, white, 3-4 mm across.
Fl. & Fr.: April-May.

Distribution: Endemic to lower plains and hills of India and Sri Lanka.
Amitha Bachan 72087 (Vazhachal, riparian evergreen forests, banks of
Chalakkudy river, 220 m); Amitha Bachan 120440 ( Sholayar- Meenchal-

iyali, riparian vegetation in the evergreen forests, 850 m).
DIPLOCLISIA Miers
Ann. Mag. Nat. Hist (Ser. 2) 7: 37, 42. 1851

Diploclisia glaucescens (Blume) Diels in Engl.,, Pflanzenreich
Menispermaceae. 225, t. 77. 1910; Dunn in Gamble, Fl. Pres. Madras 28.
1915; Manilal, Fl. Silent Valley 6. 1988; A. Pramanik in B. D. Sharma et
al., Fl. India 1: 327. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 36.
1996; N. Mohanan & Sivad., Fl. Agasthyamala 66. 2002; Anil Kumar et
al., F1. Pathanamthitta 51. 2005; M. Mohanan in P. Daniel, Fl. Kerala 1:
178. 2005. Cocculus glaucescens Blume, Bijdr. 25. 1825. Cocculus
macrocarpus Wight & Arn., Prodr. Fl. India Orient. 13. 1834; Wight,
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[Mlustr. Indian-Bot. 1: t. 7. 1840; Hook. f. & Thomson in Hook. f., Fl. Brit.
India 1: 101. 1872. Vattavalli, Malathangi. Plate 10. E-G

Woody climber; stem ridged, old stem with 4-6 concentric rings of
secondary wood. Leaves 4-8 x 5-9 cm, ovate to orbicular, obtuse or
slightly acute at apex, truncate at base, glabrous above, glaucous below,
membranous, 5-7 nerved from base, nerves pinkish, young leaves
purplish; petiole to 12 cm long. Flowers unisexual, in large drooping
panicles on old branches, bright yellow; sepals 6 in two whorls, 3 mm
long, obovate; petals 6, smaller than sepals concave with incurved
margins, 2 mm long, obovate, emarginated. Male flowers: stamens 6,
enclosed by petals, staminodes absent. Female flowers: carpels 3, free,
staminodes 6; style cylindric. Drupe compressed, curved, tubercled.

Seeds curved.
Fl. & Fr.: February-April

Distribution: Indo-China and Malaysia. Evergreen forests. Amitha Bachan
123383 (Vazhachal, riparian evergreen forests, along the banks of
Chalakkudy river, 220 m).

STEPHANIA Loureiro
Fl. Cochinch. 608. 1790.

Stephania japonica (Thunb.) Miers, Ann. Mag. Nat. Hist. ser.3, 18: 14.
1866; Dunn in Gamble, Fl. Pres. Madras 29. 1915; Manilal, Fl. Silent
Valley 6. 1988; M. Gangop. in B. D. Sharma et al., Fl. India 1: 335. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 37. 1996; N. Mohanan & Sivad., FIL.
Agasthyamala 67. 2002; Anil Kumar et al., Fl. Pathanamthitta 52. 2005;
M. Mohanan in P. Daniel, Fl. Kerala 1: 189. 2005. Menispermum
Jjaponicum Thunb., Fl. Japan 193. 1784. Cissampelos hernandifolia
Willd., Sp. Pl. 4: 861. 1806. Stephania hernandifolia sensu Hook. f. &
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Plate 10. A. Orophea uniflora Hook. f. & Thomson; B. Phaeanthus malabaricus Bedd.;
C. Polyalthia coffeoides Thw. ex Hook. f. & Thomson;D. Polyalthia fragrans (Dalzell)
Bedd.; E-G. Diploclisia glaucescens (Blume) Diels, E. Inflorescence, F. infructes-

cence, G. seeds.



Thomson in Hook. f., Fl. Brit. India 1: 103. 1872, non Walp. Cyclea
hernandifolia (Willd.) Wight & Arn., Prodr. Fl. India Orient. 14. 1834.

Patavalli.

Twining herb, stem ridged. Leaves peltate, broadly ovate, to 10 x 7
cm, truncate to cordate at base, acute at apex, palmately 7-9-nerved,
glabrous on both surfaces; petiole to 9 cm long. Flowers on stalked
axillary umbels, peduncle 3-5 cm long, erect, slender; flowers many, 2
min across, sessile; sepals 5, free, glabrous; petals 5, oblong, glabrous,
greenish-yellow. Drupe oblong to obovoid, curved, to 0.5 cm long, shortly
stalked, glabrous; endocarp compressed, horse-shoe-shaped; seeds to

0.5 cm long, curved.
Fl. & Fr.. : March - September.

Distribution: Indo-Malaysia and Sri Lanka. Open areas in evergreen
forests and grasslands. Amitha Bachan 123386 (Sholayar-Karimala, open

areas in evergreen streamside vegetation, 900 m).

TILIACORA Colebrooke

Trans. Linn. Soc. London 13: 53, 67.1821, nom. cons.

Tiliacora acuminata (Poir.) Miers ex Hook. f. & Thomson, Fl. India 187.
1855; Dunn in Gamble, Fl. Pres. Madras 28.1915; A. Pramanik in B. D.
Sharma et al., Fl. India 1: 343. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 37. 1996; Anil Kumar et al, Fl. Pathanamthitta 52. 2005; M.
Mohanan in P. Daniel, Fl. Kerala 1: 178. 2005. Menispermum
acuminatum Poir. in Lam., Encycl. 4: 101. 1797. Tiliacora racemosa
Coleb., Trans. Linn. Soc. London 13: 67. 1821; Hook. f., Fl. Brit. India 1:
99. 1872. Vallikanjiram.

Woody climbing shrubs. Leaves 6-13 x 3-6 cm, ovate-lanceolate,

truncate or cordate at base, acuminate at apex, 3-5-nerved from base,
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coriaceous; petiole to 1.5 cm long. Flowers yellow in axillary pendulous
racemes or panicles. Sepals 6 in two series; outer sepals ovate, to 1.5
mm long; inner oblong, acute to 3.5 mm long; petals 6, to 1.5 mm long,
obovate-obtuse, yellow. Male flowers: stamens 3-9, free, 2-3 mm long,
dehiscing vertically. Female flowers: carpels 3-12, 1 mm long. Drupes 12

x 10 mm, oblong-ovoid to obovoid, orange- reddish.
Fl. & Fr.: September-March.

Distribution: India, Sri Lanka and S.E. Asia. Extensive climbers. Amitha
Bachan 72086 (Athirappilly-Pillappara, open areas in- riparian zone,
banks of Chalakkudy river, 80 m).

5. NYMPHAEACEAE Salisb.
Ann. Bot. (Koenig & Sims) 2: 70. 1805.

NYMPHAEA Linnaeus
Sp. PL. 510. 1753, nom. cons.

Nymphaea nouchali Burm.f., Fl. India 120. 1768; R.L. Mitra in B. D.
Sharma et al, Fl. India 1: 426. 1993; N. Mohanan & Sivad., FL
Agasthyamala 69. 2002; Anil Kumar et al., Fl. Pathanamthitta 54. 2005.
C. N. Sunil & Sivad., Fl. Alappuzha 46. 2009. Nymphaea stellata Willd.,
Sp. PL. 2: 1153. 1799; Wight, Icon. Pl. India Orient. t. 178. 1839; Hook. f.
& Thomson in Hook. f., Fl. Brit. India 1: 114. 1872; Dunn in Gamble, Fl.
Pres. Madras 33. 1915. Ambal.

Perennial, stoloniferous, aquatic herbs. Leaves floating, orbicular,
10-25 x 8-20 cm, cordate at base with a deep sinus up to the attachment
of petiole, apex rounded; margins dentateor entire, nerves radiating and
dichotomously branching towards the periphery, green above and
reddish purple beneath. Flowers white, solitary on long axillary scapes,

sheathing at base; sepals 4, triangular-ovate, to 6 x 3 cm; petals many,
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arising from receptacle; outer ones lanceolate to oblong-lanceolate, to 5 x
1.5 cm; stamens many; filaments 1.5-2.0 cm long, petaloid; carpels
many, connate, sunk in the receptacle forming a many-celled ovary;
ovules many; stigma sessile, incurved, radiating over the ovary. Berry,
globose, 1.5-3.0 cm across, fleshy; seeds many, ellipsoid, 1.5 mm long,

longitudinally ribbed.
Fl. & Fr.: throughout the year.

Distribution.: Indo- Malaysia and tropical Africa. Very common in fresh
water pools, ponds, lakes and flooded paddy fields. Amitha Bachan
123490 (Kanakkankadavu, banks of Chalakkudy river, sea level).

6. NELUMBONACEAE (DC.) Dumort
Anal. Fam. Pl. 53. 1829.

NELUMBO Adanson
Fam. 2:76.1763.

Nelumbo nucifera Gaertn., Fruct. 1: 73, t. 19, f. 2. 1788; R. L. Mitra in
B. D. Sharma et al, Fl. India 1: 441. 1993; Anil Kumar et al, Fl
Pathanamthitta 54. 2005; R. L. Mitra & N. P. Balakr. in . Daniel, FI.
Kerala 1: 205. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 84. 2009.
Nymphaea nelumbo L., Sp. Pl. 511.1753. Nelumbium speciosum Willd.,
Sp. Pl. 2: 1258. 1799; Wight & Arn., Prodr. 16. 1834; Hook. f. &
Thomson in Hook. f., Fl. Brit. India 1:116.1872; Dunn in Gamble, Fl.
Pres. Madras 34.1915. Tamara.

Rhizomatous aquatic herbs. Leaves flat, peltate, raised above
water, suborbicular, 30-90 cm across, shallowly notched at one side,
with minute apicula at opposite side, glabrous and glaucous on both
surfaces, coriaceous, veins radiating; petiole to 1.5 m long, beset with

scattered hard minute papillae. Flowers to 20 cm across, emergent, rose-
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pinkish, fragrant. Perianth many, free; outer ovate or elliptic, concave,
pinkish-green 2.5-4 x 2-2.5 cm; inner petal-like, elliptic, obtuse, rose-
pinkish 5-10 x 2-5 cm. Stamens numerous; filaments 1-2 cm long;
anthers 1-1.2 cm long, linear; connectives projecting. Receptacles 2-3.5
cm across, spongy. Carpels numerous, free, oblong, 6-8 x 2-3 mm,

loosely embedded in pits on receptacle; stigma peltate; seeds smooth.
Fl. & Fr. : September - December.

Distribution: India, South-East Asia to far Eastern-Russia and N.
Australia. In flooded lowlands, ponds and lakes, also grown as an
ornamental plant. Amitha Bachan 123491 (Elanthikkara, stream
draining to Chalakkudy river, sea level).

7. CABOMBACEAE A. Rich.
Nouv. Elem. Bot. ed. 4: 420. 1828.

CABOMBA Aubl.
Hist. Pl. Guiane Franc. 1: 321.1775.

Cabomba caroliniana Gray, Ann. Lyc. N. Y. 4: 47. 1837; R.L. Mitra in
Nayar et al., Fasc. Fl. India 20: 6. 1990 & in B. D. Sharma et al,, Fl. India
1: 439. 1993; R. L. Mitra & N. P. Balakr. in . Daniel, Fl. Kerala 1: 205.
2005. Sunil, Fl. Alappuzha Dist. 85. 2009.Cabomba aquatica sensu Aley.
& Inamdar, Curr. Sci. 47: 136. 1978, non Aubl. 1775.

Submerged aquatic herbs with highly dissected submerged leaves;
stem branched, thinly mucilaginous, green to reddish-brown.
Submerged leaves finely dissected, flabellate, to 5 cm across; terminal
segments slightly spathulate; petiole to 2 cm long. Floating leaves linear-
oblong to linear-elliptic, to 2 x 0.3 cm, peltate; petiole to 3.5 cm long.
Flowers axillary, solitary, 1.5 cm across, pinkish; pedicels to 5 cm long;

sepals 3, elliptic; petals obovate. base auriculate with a pair of yellow
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spots, apex rounded, to lcm long, Stamens 3-6. Carpels 2-4, divergent
at maturity, puberulous. Seeds ovoid, to 0.3 cm across, covered with

hygroscopic hairs.
F & Fr. : May — August.

Distribution: Native of N. America; introduced and naturalized in India.
Ini fresh water canals and rivers. Amitha Bachan 123489

(Kankkankadavu, aquatic, Chalakkudy river, sea level.)
8. CAPPARACEAE Juss.
Gen. Pl. 242. 1789.

Key to genera

la. Shrubs or small trees..........cocoiiiiiiiiiiiiiii e 2
Ib. Herbs. ..o Cleome
2a. Shrubs armed with recurved stipular thorns...................... Capparis
2b. Trees, UNArmed.......c.oueiiieiii e et Crateva

CAPPARIS Linnaeus
Sp. Pl. 503. 1753.

Capparis rheedei DC., Prodr. 1: 246. 1824; Sundararagh. in B.D.
Sharma & N.P. Balakr., Fl. India 2: 285. 1993; Sasidh. & Sivar., Fl. Pl
Thrissur For. 40. 1996; R. L. Mitra & N. P. Balakr. in . Daniel, Fl. Kerala
1: 222. 2005. Capparis heyneana Wall. ex Wight & Arn., Prodr. 25. 1834;
Hook. f. & Thomson in Hook. f., Fl. Brit. India 1: 174. 1872; Gamble, FI.
Pres. Madras 45. 1915. Capparis baducca sensu Jacobs, Blumea 12:
435. 1965, non L. 1753. Plate 11.C

Scandent Woody, shrubs; armed with small recurved stipular
thorns. Leaves elliptic, 10-14 x 4-5 cm, rounded or obtuse at base, acute

at apex, acuminte, subcoriaceous, glossy; petiole to 1 cm long. Flowers
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few on terminal panicles, to 10-18 cm long. Flowers white with bluish
patch on centre, fragrant, 6-10 cm across; bracts linear, to 4 mm long;
pedicel to 1 cm long. Sepals subequal, ovate or orbicular, to 4 x 2.5 mm.
Petals 4-6 cm long, ovate, apex obtuse. Gynophore 4-6 mm long; ovary
1.5 mm long, ovoid. Fruits 1.5-2 cm across, globose, orange-red. Seeds

1-3, 1 cm long.
Fl. & Fr. : February - June.

Distribution : Endemic to the Western Ghats. Rare. Evergreen and semi
evergreen forests, usually along open riparian areas. Amitha Bachan

99145 (Vazhachal, Riparian forest, Chalakkudy riverside, 240 m).

CLEOME Linnaeus
Sp. PL. 671. 1753.

Key to species

la. Leaves 3 foliolate............oooiiiiiiiiiii C. rutidosperma
1b. Leaves 3-7 foliolate.......cocoiiiimiiiiiiiiii e 2
2a. Stem and leaves tomentose; flowers pink........................ C. spinosa
2b. Stem viscous with glandular hairs; flowers yellow............. C. viscosa

Cleome rutidosperma DC., Prodr. 1: 241. 1824; Mukherjee, India For.
95: 237. 1969; Cleome burmannii sensu Hook. f. & Thomson in Hook. f.,
Fl. Brit. India 1: 170. 1872; Gamble, Fl. Pres. Madras 41. 1915;
Sundararagh. in B. D. Sharma & N. P. Balakr., Fl. India 2: 313. 1993;
Anil Kumar et al.,, Fl. Pathanamthitta 55. 2005; Sundararagh. & N. P.
Balakr. in P. Daniel, Fl. Kerala 1: 243. 2005; non Wight & Arn., 1834;

Annual herbs. Stem and leaves glabrous. Leaves 3-foliolate;
leaflets subsessile, elliptic or ovate — lanceolate, to 3 x 1.5 cm, cuneate at

base, acute at apex, membranous, glabrous; petiole to 4 cm long.
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Fldwers in lax, few-flowered, corymbiform, terminal racemes. Flowers to
1 ém across, purple; pedicels to 2 cm long, elongated in fruit. Sepals 4,
lanceolate, 0.6 cm, apex acute. Petals 4, purple, obovate to oblong-
spathulate, to 9 x 4 mm, rounded. Stamens 6. Ovary sessile, oblong-
cylindric, 5-7 mm long, stigma cpitate. Capsules 5-6 cm long, linear-

oblong, terete, glabrous. Seeds many, 1-1.5 mm across, yellow-brown.
Fl. & Fr. : February-August.

Distribution : Indo-Malaysia. Wet areas in the forests and plantations.
Amitha Bachan 72085 (Malakkapara, riparian, banks of Sholayar river,
1000 m).

Cleome spinosa Jacq., Enum. Carib. Pl. 26. 1760; Sundararagh. in B.D.
Sharma & N. P. Balakr., Fl. India 2: 321. 1993; Sivar. & Sunil, Rheedea
S: 184. 1995; Sundararagh. & N. P. Balakr. in P. Daniel, Fl. Kerala 1:
245. 2005. Plate 11.B

Erect annual herbs. Stem and leaves viscous tomentose with
glandular hairs. Leaves 5-7-foliolate; leaflets sessile, elliptic, to 5 x 2.5
cm, cuneate at base, acute or acuminate at apex, pubescent; petiole to 6
cm long. Flowers on terminal, lax, many-flowered, corymbiform racemes.
Flowers 3-4 cm across, pinkish white; pedicels to 4 cm long, elongated in
fruits. Sepals 4, lanceolate, 5-8 x 2-3 mm, apex acute. Petals 4, clawed,
white, obovate to spathulate, to 3 x 1.5 cm, apex rounded, claw pink.
Stamens 6, long ; filaments pink. Ovary sessile, oblong-cylindric, to 1 cm
long, stigma capitate. Capsules linear-oblong, to 5 cm long, terete.

Seeds many.
Fl. & Fr. : February — December.

Distribution : Native of Tropical South America, often cultivated. Riparian.

Amitha Bachan 99112 (Muthuvarachal, riparian, Karappara streamsides,
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500 my}; Amitha Bachan 123332, (Karanthodu, stream bed, Chalakkudy
river, 400m); Amitha Bachan 98983 (Sholayar, riparian, Sholayar River
side, 700 m).

Cleome viscosa L., Sp. Pl. 672. 1753; Hook. f. & Thomson in Hook. f.,
Fl. Brit. India 1: 170. 1872; Gamble, Fl. Pres. Madras 41. 1915;
Sundararagh. in B.D. Sharma & N.P. Balakr., Fl. India 2: 317. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 42. 1996; Mohanan & Sivad., Fl.
Agasthyamala 69. 2002; Anil Kumar et al., Fl. Pathanamthitta 55. 2005;
C. N. Sunil & Sivad., Fl. Alappuzha 93. 2009.

Erect profusely branched annual herbs. viscous with stalked
glandular hairs. Leaves 3-5 or 7-foliolate; leaflets subsessile, elliptic or
obovate to spathulate, to 2 x 0.8 cm, cuneate at base, ciliate on margins,
obtuse to acute at apex, membranous, glandular pubescent; petiole to 4
cm long. Flowers on terminal, lax, few-flowered, corymbiform racemes.
Flowers 1-1.5 cm across; pedicels to 1 cm long, elongated in fruit.
Sepals 4, lanceolate, 7 x 3 mm, acute, glandular hairy without. Petals 4,
yellow, obovate to oblong-spathulate, 5-12 x 3-5 mm, rounded. Stamens
12; filaments to 6 mm long, broadened at tip; anthers linear. Ovary
sessile, oblong-cylindric, 5-8 mm long, glandular-hairy. Capsules linear-
oblong, terete, to 6 cm long, striate, glandular hairy. Seeds many, 1-1.5

mm across, reniform, reddish-brown.
Fl. & Fr. : July-September.

Distribution : Pantropical, open areas of the forests and plains. Sandy
streamsides or riverbanks. Amitha Bachan 72084 (Sholayar, riverbanks

and river beds, banks of Sholayar river, 800 m).
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CRATEVA Linnaeus
Sp. Pl. 444. 1733.

Crataeva magna (Lour.) DC., Prodr. 1: 243. 1824; Jacobs, Blumea 12:
206. 1964; Sundararagh. in B. D. Sharma & N. P. Balakr., Fl. India 2:
324. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 42. 1996; Sundararagh.
& N. P. Balakr. in P. Daniel, Fl. Kerala 1: 248. 2005. Capparis magna
Lour., Fl. Cochinch. 330. 1790. Crataeva nurvala Buch.-Ham., Trans.
Linn. Soc. London 15: 121. 1827; Anil Kumar et al., Fl. Pathanamthitta
56. 2005. Crataeva religiosa var. nurvala (Buch.-Ham.) Hook. f. &
Thomson in Hook.f., Fl. Brit. India 1: 172. 1872. Neer-mathalam.

Plate 11. A

Small trees; branchlets greyish-brown, lenticellate. Leaves
palmately trifoliate; leaflets elliptic, elliptic-lanceolate, to 15 x 4 cm,
cuneate at base, acuminate at apex, chartaceous, glossy, glaucous
beneath; petiole to 8 cm long. Corymbs terminal, many-flowered.
Flowers polygamous, fragrant, 3-4 cm across, cream coloured; pedicels
3-5 cm long. Sepals ovate-oblong, to 3 x 1.5 cm, acute. Petals obovate-
obtuse, 2.5-3 x 1.5-2 cm, cream, clawed. Stamens many; filaments to 4
cm long, lilac. Gynophore to 4 cm long; ovary oblong-ellipsoid, 4 mm
long. Fruits oblong-ellipsoid, to 4 cm, brown. Seeds dark brown,

tubercled.
Fl. & Fr. : March - April

Distribution : Indo-Malaysia and China. Riverbanks in forests and plains.
Evergreen riparian. Amitha Bachan 72058 (Vazhachal, riparian forests,
banks of Chalakkudy river, 220 m); Amitha Bachan 98972 (Karanthodu,
riparian forest, banks of Chalakkudy river, 400 m).
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9. COCHLOSPERMACEAE
Planch., London J. Bot. 6: 305. 1847.
COCHLOSPERMUM Humboldt, Bonpland et Kunth.
Nova Gen. Sp. 5: 297. 1822, nom. cons.

Cochlospermum religiosum (L.) Alston in Trimen, Handb. Fl. Ceylon 6
(Suppl.): 14. 1931; Paul & Nayar, Fasc. Fl. India 19: 16. 1988; Balakr. in
Sharma & Balakr., Fl. India 2: 383. 1993; Sasidh. & Sivar., Fl. PL
Thrissur For. 43. 1996; N. P. Balakr. in P. Daniel, Fl. Kerala 1: 259.
2005. Bombax religiosum L., Sp. Pl. 512. 1753. Cochlospermum
gossypium DC., Prodr. 1: 527. 1824; Hook. f. & Thomson in Hook. f., Fl.
Brit. India 1: 90. 1872; Dunn in Gamble, Fl. Pres. Madras 50. 1915.

Plate 11. F

Small trees to 10 m tall; leafless during flowering. Leaves simple,
alternate, palmately 3-5-lobed, 10-15 x 8-20 cm, cordate at base; 5-7
nerved from the base, palmate; lobes, elliptic-lanceolate, acute or
acuminate at apex, entire to crenate-serrate, glabrous above, white
tomentose beneath; petiole 6-20 cm long, stout, swollen at base,
pubescent. Flowers bright yellow, to 10 cm across, in terminal panicles;
sepals 5, obovate, 2.5 x 1.5 cm, unequal, tomentose, deciduous; petals 5,
obovate, 5 x 3 cm, deeply emarginate; stamens many, inserted on a disc,
shortly connate at base; ovary supertor, 3-5-celled, globose; ovules many;
style filiform. Capsule oblong- obovoid, leathery, brown to 8 cm, 5-valved;

seeds many, black, curved, embedded in white cotton.

Fl. & Fr. : February- March.
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Plate 11 . A. Crataeva magna (Lour.) DC.; B. Cleome spinosa Jacq.; C. Capparis
rheedei DC.; D. Drymaria cordata (L.) Willd. ex Roem. & Schult. subsp. diandra
(Blume) Duke; E. Hydnocarpus pentandra (Buch.-Ham.) Oken; F. Cochlospermum re-
ligiosum (L.) Alston



Distribution: Indo-Malaysia. Moist and dry deciduous forests, usually on
exposed rocks, exposed dry streamside. Amitha Bachan 98998 (Ittiany-
Athirappilly, exposed dry rocks along banks of Chalakkudy river, 140 m).

10. FLACOURTIACEAE Rich. ex DC.
Prodr. 1: 255. 1824.

Key to genera

la. Petals PreSent. ..o e e 2
1b. Petals absent.......ccooeeiiiiiiiiiiiiiiie e Flacourtia
2a. Flowers bisexual in racemes or panicles..............c..cccou...... Homalium
2b. Flowers unisexual, in axillary fascicles..............c........... Hydnocarpus

FLACOURTIA Commerson ex L' Heritier de Brutelle
Stirp. Nov. 59. 1786.

Flacourtia montana J. Graham, Cat. Pl. Bombay 10. 1839; Hook. f. &
Thomson in Hook. f., Fl. India 1: 192. 1872; Dunn in Gamble, Fl. Pres.
Madras 54. 1915; Manilal, Fl. Silent Valley 10. 1988; R. L. Mitra in B. D.
Sharma & Balakr., Fl. India 2: 406. 1993; Sasidh. & Sivar., Fl. PL
Thrissur For. 44. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 74.
2002; Anil Kumar et al., Fl. Pathanamthitta 58. 2005; N. P. Balakr. in P.
Daniel, Fl. Kerala 1: 271. 2005. Kattu-loobi.

Small thorny trees to 8 m high, thorns to 5 cm long, branched or
simple. Leaves simple, alternate, spiral, elliptic, ovate to 22 x 7 cm, acute
or round at base, acute or acuminate at apex, margin serrate,
coriaceous, glabrous except midrib below, shining above; basally 3-5-
nerved. Flowers unisexual, small, in axillary cymes, pubescent; sepals 4
tomentose, small, imbricate; petals absent; stamens many; anthers

versatile; ovary superior, glabrous, 2-5-locular with 2 ovules in each cell;
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styles 5, reflexed. Berry, globose, obtusely ribbed, 1 cm across, bright

red, acidic, edible; seeds few, reddish.
Fl. & Fr. : April — June.

Distribution : Endemic to Peninsular India. Evergreen and semi evergreen
forests. Amitha Bachan 117715 (Vazhachal, riparian evergreen, banks of
Chalakkudy river, 250 m).

HOMALIUM N. J. Jacquin
Enum. Pl. Carib. 5. 1760.

Homalium ceylanicum (Gardener} Benth., J. Proc. Linn. Soc., Bot. 4:
35. 1860 (as zeylanicum); Bedd., Fl. Sylv. S. India t. 210. 1872; C.B.
Clarke in Hook. f., Fl. Brit. India 2: 596. 1879; Dunn in Gamble, Fl. Pres.
Madras 522. 1915; Manilal, Fl. Silent Valley 10. 1988; R. L. Mitra in B.
D. Sharma & N. P. Balakr., Fl. India 2: 410. 1993; Sasidh. & Sivar., Fl.
Pl. Thrissur For. 45. 1996; N. P. Balakr. in P. Daniel, Fl. Kerala 1: 272.
2005. Blackwellia zeylanica Gardener in Calcutta J. Nat. Hist. 7: 452.
1847. Homalium tetrandra Wight, Icon. Pl. India Orient. t. 1851.1852.
Manthalamukhi.

Medium sized evergreen trees, to 30 m high; branchlets puberulus.
Leaves simple, alternate, broadly elliptic to 12 x 6 cm, attenuate at base,
caudate acuminate at apex, margin crenate, glabrous, coriaceous.
Lateral nerves 6-8 pairs, pinnate, fused at the margins forming
intramarginal nerves; petiole 1.5 cm long, slender, slightly grooved above,
pubescent. Flowers small, greenish-white, bisexual, in axillary racemes;
sepals 4, ovate, pubescent; petals 4, oblanceolate, pubescent, inserted at
the throat of the calyx; stamens 4, alternating with staminodes; ovary
pubescent; single celled, ovules many on parietal placentation; styles 4.

Fruit a capsule; seeds small, albumen fleshy.
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Fl. & Fr. : February - July.

Distribution : Endemic to South India and Sri Lanka. Evergreen and
semi-evergreen forests. Amitha Bachan 98908 (Panjanamkuthu-
Vazhachal, streamside vegetation, stream draining to Chalakkudy river,

280 m).

HYDNOCARPUS J. Gaertner
Fruct. 1: 288, t. 60. 1788.

Hydnocarpus alpina Wight, Icon. Pl. India Orient. t. 942. 1845; Hook f.
8 Thomson in Hook. f., Fl. Brit. India 1: 197. 1872; Dunn in Gamble, Fl.
Pres. Madras 52. 1915; Manilal, Fl. Silent Valley 11. 1988; R. L. Mitra in
B. D. Sharma & N. P. Balakr., Fl. India 2: 418. 1993; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 45. 1996; N. Mohanan & Sivad., Fl. Agasthyamala
75. 2002; N. P. Balakr. in P. Daniel, Fl. Kerala 1: 275. 2005.
Hydnocarpus pendula Manilal et al., Trop. Plant. Sci. Res. 1: 355. 1983.

Malamaravatti.

Small trees to 15 m; branchlets puberulus. Young leaves copper
red. Leaves simple, alternate, drooping, elliptic-oblong or elliptic-
lanceolate, to 22 x 8 cm, obfuse, acute, oblique at base, acute or
acuminate at apex, entire, glabrous, glossy, coriaceous, lateral nerves 7-
10 pairs; petiole to 1 long cm, grooved above and glabrous. Flowers
unisexual 2 cm across, yellowish-white, solitary or in axillary fascicles;
sepals 5, long, oblong, pubescent, 8 mm long, imbricate; petals 5, 1 cm
long, narrow, glabrous, with a scale at the base; scales linear, as long as
petals; stamens 5-15; filaments glabrous; connectives broad; ovary 1-
celled, tomentose, stigmas 5, free, radiating, recurved. Berry 5-7 cm

across, densely tomentose, dark brown.

Fl. & Fr. : February — July.
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Distribution : Endemic to South India and Sri Lanka. Evergreen and
semi-evergreen forests. Amitha Bachan 123357 (Orukombankutty,
Riparian evergreen, banks of Chalakkudy river, 400 m).

Hydnocarpus pentandra (Buch.-Ham.) Oken, Allg. Naturgesh 3: 1381.
1841; N. Mukh., Bull. Bot. Surv. India 14: 183. 1972; Nicolson et al. in
Regnum Veg. 119: 147. 1988; R. L. Mitra in B. D. Sharma & Balakr., Fl.
India 2: 422. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 46. 1996; Anil
Kumar et al., Fl. Pathanamthitta 59. 2005; N. P. Balakr. in P. Daniel, Fl.
Kerala 1: 276. 2005. C. N. Sunil & Sivad., Fl. Alappuzha 97. 2009.
Chilmoria pentandra Buch.-Ham., Trans. Linn. Soc. London 13. 501.
1822. Hydnocarpus wightiana Blume, Rumph. 4: 22. 1848; Hook f. &
Thomson in Hook. f., Fl. Brit. India 1: 196. 1872; Dunn in Gamble, Fl
Pres. Madras 52. 1915. Hydnocarpus laurifolia (Dennst.) Sleum. in Engl.,
Bot. Jahrb. Syst. 69: 33. 1938. Marotti. Plate 11.E

Medium sized dioecious trees; branchlets pubescent. Leaves
simple, alternate, elliptic or elliptic-oblong, 10-20 x 4-8 cm, acute at
base, acuminate at apex, crenate, serrate or entire, glabrous, coriaceous,
lateral nerves 6-8 pairs; petiole 1 cm long, stout, pubescent, grooved
above; Flowers unisexual, 0.5-1 cm across, greenish-yellow, in small
fascicle; sepals 5, broadly ovate, pubescent; petals 5, broadly ovate,
greenish-yellow, with a scale at the base; scales half as long as petals,
densely hairy; stamens 5-15; female flowers with staminodes; ovary
globose, 1-celled, tomentose. Berry globose, 6 cm across, rough with

uneven surface; seeds numerous, yellowish, obtusely angular.
Fl. & Fr. : December — May.

Distribution: Endemic to Western Ghats. Evergreen and semi-evergreen
forests. Amitha Bachan 72066 (Vazhachal, Evergreen riparian forests,
220 m).
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11. PITTOSPORACEAE R. Brown
in Flinders, Voy. Terra Austr. 2: 542. 1814.
PITTOSPORUM Banks ex Solander
in Geartner, Fruct. 1: 286, t. 59. 1788.

Pittosporum neelgherrense Wight & Arn., Prodr. 154. 1834; Wight,
Illustr. India Bot. 1: t. 70. 1840; Hook. f. & Thomson in Hook. f., Fl. Brit.
India 1: 198. 1872; Dunn in Gamble, Fl. Pres. Madras 55. 1915; Manilal,
Fl. Silent Valley 12. 1988; M.P. Nayar & G.S. Giri in B.D. Sharma & N.P.
Balakr., Fl. India 2: 446. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 47.
1996; N. Mohanan & Sivad., Fl. Agasthyamala 76. 2002; N. P. Balakr. in
P. Daniel, Fl. Kerala 1: 283. 2005. Analivegam. Plate 12. E

Shrubs to small tree to 1.5 m high. Leaves simple, alternate,
elliptic or elliptic-ovate, acuminate at apex, acute at base, to 12 x 3 cm,
nerves indistinct; petiole 2 cm long, hirtus. Racemes 2-5-together,
terminal, 2-3 cm long, stout, tomentose; pedicel 5 mm long. Sepals
subulate, to 1.5 mm long. Petals yellow, oblong-lanceolate, to 8 mm long.

Capsule globose, rugulose, brown, to 1 cm across; seeds 7-10, shining.
Fl. & Fr. : July-December.

Distribution: Endemic to Indian Subcontinent. Evergreen forests, banks
of streams at medium to high elevations. Amitha Bachan 117770

(Sholayar, riparian forests, banks of Sholayar river, 700 m).
12. POLYGALACEAE R. Brown
in Flinders, Voy. Terra Austr. 2: 542. 1814.
Key to genera
la. Keel petal crested; stamens 8............ccoiiiiiiiiiiiiiniinn, Polygala

1b. Keel petal hooded; stamens 4.........ccooiiiiiiiiiiiiiiiiiieeneenn, Salmonia

163




POLYGALA Linnaeus
Sp. PL. 701. 1753.
Key to species
la. Flowers pink; capsule suborbicular........................ P. bolbothrix
1b. Flowers yellow; capsule rhomboid.......................... P. rosmarinifolia

Polygala bolbothrix Dunn in Gamble, Fl. Pres. Madras 58. 1915, var.
bolbothrix Manilal, Fl. Silent Valley 14. 1988; R. N. Banerjee in B. D.
Sharma & N. P. Balakr., Fl. India 2: 462. 1993; Anil Kumar et al., FlL
Pathanamthitta 61. 2005; R. N. Banerjee & N. P. Balakr. in P. Daniel, Fl.
Kerala 1: 292. 200S. Polygala ciliata sensu Wight & Arn., Prodr. 38.
1834, non L. 1753. Polygala ramaswamiana Mukerjee var. palniensis
Mukerjee, J. Bombay Nat. Hist. Soc. 53: 56. 1955 & Bull. Bot. Soc.
Bengal 12: 38. 1958. Polygala ramaswamianus f. devicolamensis
Mukerjee, J. Bombay Nat. Hist. Soc. 53: 56. 1955. Polygala bolbothrix
Dunn var. devicolamensis (Mukerjee) R. N. Banerjee in B. D. Sharma &
N. P. Balakr., Fl. India 2: 463. 1993; R. Banerjee & N. P. Balakr. in P.
Daniel, Fl. Kerala 1: 301. 2005.

Diffuse herbs; whole plant bulbous hairy. Leaves obovate or elliptic
oblong, to 1-1.5 x 0.5-0.6 cm, obtuse to slightly emarginated at apex,
cuneat at base; petiole 0.1 cm long; racemes 2-4 cm long, 2-4-flowered,
extra axillary; pedicels 3-4 mm long. Flowers pink; outer sepals ovate,
acute, 2 x 1 mm, densely hairy; wing sepals ovate, acuminate, 4 X 2 mm;
corolla pink, keel crested with 2 mm long filiform appendage, dorsal petal
3 x 2 mm. Stamens 8; sheath cleft at apex. Capsule suborbicular, 3.5 x 3
mm, densely bulbous based hairy along the margins; seeds oblong, 3 x

1.5 mm black hairy; caruncle 1.5 long, 3-toothed.

Fl. & Fr. : July-December
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Distribution: Endemic to Southern Western Ghats. Open grasslands in
the evergreen forests and streamside vegetation. Amitha Bachan 117763
(Karimala, rocky streamside vegetation, banks of streams draining to

Sholayar river, 1100 m).

Polygala rosmarinifolia Wight & Arn., Prodr. 37. 1834; Benn. in Hook.
f., Fl. Brit. India 1: 204. 1872; Dunn in Gamble, Fl. Pres. Madras 58.
1915; R. N. Banerjee in B.D. Sharma & N.P. Balakr., Fl. India 2: 480.
1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 47. 1996; N. Mohanan &
Sivad., Fl. Agasthyamala 78. 2002; Anil Kumar et al., Fl. Pathanamthitta
62. 2005; R. Banerjee & N. P. Balakr. in P. Daniel, Fl. Kerala 1: 301.
2005.

Erect herbs, glabrous. Leaves linear-oblong, to 2.5 x 0.3 cm, acute,
scabrous. Racemes 1.5 cm long, axillary or extra axillary, 3-5-flowered.
Flowers yellow; pedicels 2 mm long, outer sepals ovate-lanceolate, 1.5 x 1
mm, obtuse, ciliate; inner sepals obliquely ovate-elliptic, 5 x 2 mm,
curved, ciliate; corolla yellow, wing petals 2.5 x 2 mm, oblong; dorsal
petal 2 x 3 mm, erect, stalked, crested with shortly forked filiform
appendages. Capsule rhomboid, 4.5 x 3 mm, pubescent; seeds oblong, 3

x 1 mm, pubescent, black.
Fl. & Fr. : July-December

Distribution: Endemic to India and Sri Lanka. Open grasslands and
streamside vegetation in Evergreen forests. Amitha Bachan 117742
(Nelliyampathy, open vegetation in the rocky streamsides, banks of

stream draining to Karappara river, 1100 m).
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SALOMONIA Louriero
Fl. Cochinch. 1.1790, nom. cons.

Salomonia ciliata (L.) D C., Prodr. 1: 334: 1824; Benn. In Hook. f., Fl.
Brit. India 1: 206. 1872; R. N. Banerjee in B. D. Sharma & N. P. Balakr.,
Fl. India 2: 490. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 48. 1996;
Anil Kumar et al.,, Fl. Pathanamthitta 64. 2005; R. Banerjee & N. P.
Balakr. in P. Daniel, Fl. Kerala 1: 305. 2005. Polygala ciliata L., Sp. Pl
705.1753. Salomonia oblongifolia DC., Prodr. 1: 334. 1824; Benn. In
Hook. f., Fl. Brit. India 1: 206. 1872; Dunn in Gamble, Fl. Pres. Madras
56. 1915.

Annual erect small herbs, stem angular, narrowly winged. Leaves
sessile, very small, linear-oblong, to 0.7 x 0.3 cm, acute at apex, truncate
at base, hairy along margins. Spikes slender, terminal to 5 cm long.
Flowers small, to 0.2 cm long; sepals lanceolate, ciliate. Petals 3, pink,
lateral broadly-ovate, keel galeate; stamens 4, monoadelphous. Ovary

elliptic, 2-locular, margin toothed; seed black.
Fl. & Fr. : September-November.

Distribution: Endemic to India. Open grasslands and rocky streamside
vegetation. Amitha Bachan 98793 (Nelliyampathy, streamside vegetation,

banks of stream draining to Karappara river, 1000 m).
13. XANTHOPHYLLACEAE (Chodat) Gagnep. ex Reveal & Hoogland
Bull. Mus. Natl. Hist. Nat., B, Adansonia Sér. 4. 12(2): 206. 1990.
XANTHOPHYLLUM Roxburgh
Pl. Coramandel 3: 81. 1820 (1819), nom. cons.

Xanthophyllum arnottianum Wight, Illustr. India Bot. 1: 50. t. 23.
1840; Manilal, Fl. Silent Valley 16. 1988; Sasidh. & Sivar., Fl. PL
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Thrissur For. 48. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 80.
2002; Anil Kumar et al., Fl. Pathanamthitta 64. 2005. Xanthophyllum
flavescens sensu Bennett in Hook. f., Fl. Brit. India 1: 209. 1874, non
Roxb. 1814; Dunn in Gamble, Fl. Pres. Madras 59. 1915; R. N. Banerjee
& N. P. Balakr. in B. D. Sharma & N. P. Balakr., Fl. India 2: 497. 1993;
R. Banerjee & N. P. Balakr. in P. Daniel, Fl. Kerala 1: 307. 2005; C. N.
Sunil & Sivad., Fl. Alappuzha 99. 2009. Xanthophyllum angustifolium
Wight, Ill. 1: 50. t. 23.1840. Madakka.

Small trees; crown spreading; branchlets puberulus. Leaves
alternate, simple, ovate, lanceolate, 7-15 x 3-7 cm, acuminate at apex,
acute at base, glabrous, shining, drying to yellow; nerves 5-7 pairs;
petiole 0.5 cm long. Flowers zygomorphic, in terminal or axillary panicled
racemes; sepals 5, subequal, ovate, to 3 x 2 mm, acute; petals yellow,
unequal, lower one boat-shaped, pubescent; others ovate, to 10 x 4 mm;
stamens 8, filaments free, adhered to the base of petals in pairs; ovary 1-
celled; ovules 4-16, style curved; disc 5-lobed. Drupe globose, 2 cm

across, rugose, 1-seeded.
Fl. & Fr. : September-March.

Distribution: Endemic to the Western Ghats. Evergreen riparian forest.
Amitha Bachan 72013 (Pokalppara, riparian forest, banks of Chalakkudy

river, 240 m).
14. CARYOPHYLLACEAE Juss.
Gen. P1. 299. 1789.
DRYMARIA Willdenow ex J.A. Schultes
in J.J. Romer & J.A. Schultes, Syst. Veg. 5: 406. 1819-1820.
Key to genera

1. Leaves ovate, reniform; stamens 2-3.........cccoovviiiiiiiiiennn.. Drymaria

167




2. leaves linear-spathulate; stamens S..........cocoiiiiiiiiiiiiii. Polycarpon

Drymaria diadra Blume, Bijdr. 62. 1825; Majumdar in B. D. Sharma &
N. P. Balakr., Fl. India 2: 533. 1993; P. Daniel, Fl. Kerala 1: 310. 2005.
Drymaria cordata auct. Non. Willd. Ex Roem. & Schult. 1819; Edgew. &
Hook. f. in Hook. f., Fl. Brit. India 1:244.1874; Dunn in Gamble, Fl. Pres.
Madras 63. 1915. Drymaria cordata (L.} Willd. ex Roem. & Schult. subsp.
diandra (Blume) Duke, Ann. Miss. Bot. Gard. 48: 253. 1961; Majumdar,
Bull. Bot. Surv. India 10: 294. 1969; Manilal, Fl. Silent Valley 17. 1988;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 49. 1996; Anil Kumar et al., FlL
Pathanamthitta 67. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 100. 2009.

Plate 11.D

Spreading, prostrate, annual, slender herbs; rooting at nodes.
Leaves ovate, reniform, to 1.5 x 2 cm, round at apex, cordate at base;
stipules interpetiolar, 1-2 mm long, lacerate. Flowers in terminal or
axillary lax cymes; pedicels 2-4 mm long; bracts 2-3 mm long, lanceolate.
Sepals 5, oblong, 2-4 mm long, keeled. Petals 3-5, 2-fid, oblong, 2-3
mm long, white. Stamens 2-3. Ovary trigonous; ovules 5-6; style 3-fid.
Capsule trigonous, to 2 mm long, 2-3-valved. Seeds orbicular,

tuberculate.
Fl. & Fr. : Throughout the year.

Distribution : Paleotropics. Moist localities, stream and riversides. Amitha
Bachan 72075 (Karapara-Nelliyampathy, riparian, Karappara river, 900
m); Amitha Bachan 98962 (Vazhachal, riparian, Chalakkudy riverside,
220 m).

Polycarpon prostratum (Forssk.) Asch. & Sehweinf., Osterr. Bot. Z. 39:
128. 1889; Majumdar in B. D. Sharma & N. P. Balakr., Fl. India 2: 553.
1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 49. 1996; Anil Kumar et al.,
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Fl. Pathanamthitta 67. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 101.
2009. Alsine prostrata Forssk., Fl. Aeg.-Arab. 207. 1775. Polycarpon
loeflingiae (Wall. ex Wight & Arn.) Benth. ex Edgew. & Hook. f., Fl. Brit.
India 1: 245. 1874; Dunn in Gamble, Fl. Pres. Madras 64. 1915.
Hapalosa loeflingiae Wall. ex Wight & Arn., Prodr. 358. 1834.

Annual prostrate herbs; pubascent. Leaves subsessile, linear-
oblong, obovate or spathulate, to 1.5 X 0.5 cm, acute to obtuse at apex,
attenuate at base, puberulous; stipules lanceolate, to 3 mm long. Flowers
in terminal dichasial paniculate cymes, to 6 mm long. Sepals 5,
subequal, linear-oblong or ovate-oblong, keeled, to 5 mm long. Petals 5,
linear, dentate at apex, 1 mm long. Stamens 3-5. Ovary 1-celled; Capsule

ovoid, to 2 mm long. Seeds many, subcylindric, 0.5 mm long, pale brown.
Fl. & Fr. : January-June.

Distribution: Paleotropics. Moist localities, along river riversides and river
beds. Amitha Bachan 123486 (Arangali, riverbed, alng Chalakkudy river,
3 m).

15. PORTULACACEAE Juss.
Gen. PL. 312. 1789.

PORTULACA Linnaeus
Sp. PL. 445. 1753.

Portulaca oleracea L., Sp. Pl. 445. 1753, Dyer in Hook. f., Fl. Brit. India
1: 246. 1874; Dunn in Gamble, Fl. Pres. Madras 66. 1915; Manilal, Fl.
Silent Valley 17. 1988; M. K.V. Rao in B.D. Sharma & Sanjappa, Fl. India
3: 4. 1993; Sasidh. & Sivar., Fl. P1. Thrissur For. 50. 1996; Anil Kumar et
al., Fl. Pathanamthitta 68. 2005; var. oleracea; N. P. Balakr. in P.
Daniel, Fl. Kerala 1: 316. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 102.

2009; Portulaca oleracea L. var linefolia Sivar. & Manilal in New Botanist
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4: 30. 1977; Sivar in J. Bombay Nat. Hist. Soc. 78: 258. 1981.

Manalkeera, Nilacheera.

Annual, spreading, succulent herbs. Leaves alternate or
subopposite, obovate to spathulate, to 1-3 x 0.5-1.6 cm, attenuate at
base, rounded or truncate at apex, fleshy, subsessile. Flowers in sessile
clusters at the tips of branches, bright yellow. Sepals 2, unequal, to 0.7x
0.7 cm, connate below. Petals 5, obovate, obtuse or truncate, to 0.8 x
0.5 cm. Stamens 7-10; filaments to 0.4 cm long. Ovary obovoid; styles

to 0.5 cm long with 3-5 arms. Capsules, ovoid, 0.4 cm across.
Fl & Fr. : July-September.

Distribution: Pantropical. Sandy river beds. Amitha Bachan 117677
(Sholayar, along sandy river bed, Sholayar river, 700 m).

16. HYPERICACEAE Juss.
Gen. Pl. 254. 1789
HYPERICUM Linnaeus
Sp. PL. 783. 1753.

Hypericum mysurense Heyne ex Wight & Arn., Prodr. Fl. India Orient.
99. 1834; Dyer in Hook. f., Fl. Brit. India 1: 253. 1874; Gamble, Fl. Pres.
Madras 70. 1915 (as mysorensis) ; Manilal, Fl. Silent Valley 18. 1988;
S.N. Biswas in B.D. Sharma & Sanjappa, Fl. India 3: 71. 1993; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 51. 1996; Vivek. in P. Daniel Fl. Kerala 1:
326. 2005. Norisca mysurensis (Heyne ex Wight & Arn.) Wight, Icon. Pl.
India Orient. t. 56. 1838.

Shrubs to 1 m high; young branches 4-angled, with leaves closely
arranged. Leaves opposite, lanceolate, to 2.5 x 0.7 cm, acute at both
ends, closely placed, sessile; nerves 2 or 3 pairs, very oblique. Flowers 5-

6 cm across, yellow, in terminal cymes, 2-3 together; sepals 1 cm long,
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lanceolate; petals obovate, 2.5 x 1 cm, obtuse, glabrous; stamens in 5
bundles; filaments 1 cm long; ovary S-celled; styles 5, exceeding the

ovary. Capsule 5-valved, 1.5 cm long, glabrous.
Fl. & Fr. : Throughout the year.

Distribution : Tropical Asia. Grasslands and margins of Shola forests,
streamside vegetation near Shola. Amitha Bachan 98735, 99094

(Karimala, streamside near shola margins, Karimalathodu, 1200 mj.
17. CLUSIACEAE Lindia
Intr. Nat. Syst. Bot., ed. 2: 74. 1836; nom.alt. Guttiferae
Key to genera

la. Lateral primary and secondary nerves distinct, intercostae reticulate;

ovary with 2-many 1-ovuled cells............ccooiiiiiiiiiiiiiiinin... Garcinia

1b. Lateral primary veins alone distinct, intercostae parallel; ovary 1-

celled with one ovule or 2-celled with 2 ovules in each cells............... 2
2a. Ovary 1-celled, 1 ovuled.......c.cooeiiiiiiiiiienl Calophyllum
2b. Ovary 2-celled; ovules 2 ineach cell...........coooviviiiiiiiiiiiiiiiiiiiin, 3
3a. Flowers solitary or pairs at axils; style single.......................... Mesua
3b. Flowers in terminal panicles; style 2 ...........cceiininnii. Poeciloneuron

CALOPHYLLUM Linnaeus
Sp. PL. 513. 1753.
Key to species
la. Leaves acuminate; petiole 2 cm or above................... C. polyanthum
1b. Leaves obtuse or acute; petiole <2 cm............oooiiiiiiiiii 2

2a. Leaves large, 10-18 x 4 cm, broadly elliptic-oblong...... C. inophyllum
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2b. leaves small, >10 cm, obovate or obovate elliptic................c..ooiil. 3
3a. Leaves acute; petioles >1cm, petals present .......... C. austroindicum
3b. Leaves obtuse; petiole <lcm, petals absent........................ C. calaba

Calophyllum austroindicum Kosterm. ex P. F. Stevens, J. Arnold
Arbor. 61: 250. 1980; Manilal, Fl. Silent Valley 18. 1988; N. P. Singh in
B. D. Sharma & Sanjappa, Fl. India 3: 90. 1993; Sasidh. & Sivar., Fl. PL
Thrissur For. 51. 1996; Arisdason & P. Daniel in P. Daniel Fl. Kerala 1:
330. 2005. Calophyllum trapezifolium sensu Anders. in Hook.f., Fl. Brit.
India 1: 275. 1874, non Thwaites 1858; Dunn in Gamble, Fl. Pres.
Madras 76. 1915.

Evergreen trees, to 25 m high, bark rough with shallow vertical
irregular fissures; branchlets quadrangular. Leaves simple, opposite-
decussate, obovate, elliptic, cuneate at base, acute or round at apex, to
3-7 x 1.5-3 cm, entire, coriaceous; lateral nerves many, parallel, very
close, prominent. petiole 0.6 cm, stout, glabrous, grooved above; Flowers
bisexual, white, in short axillary and terminal panicles; sepals 4, 0.6 cm
long; inner ones petalloid, as long as petals; petals 4, 0.8 cm long, ovate-
oblong, slightly narrowed at base, inner pairs shorter; stamens many,
0.6 cm long; ovary superior, globose-ellipsoid, 1-celled, ovule 1; style

0.7cm long; stigma peltate, small. Drupe to 1.6 cm long, ovoid, purple.
Fl. & Fr. : November —June.

Distribution: Endemic to Southern Western Ghats. Not Common;
Evergreen and Riparian evergreen forests. Amitha Bachan 98763

(Vazhachal, riparian forests, banks of Chalakkudy river, 220 m).

Calophyllum calaba L., Sp. Pl. 514. 1753; Sasidh. & Sivar., Fl. PL
Thrissur For. 51. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 81.
2002; Arisdason & P. Daniel in P. Daniel Fl. Kerala 1: 330. 2005.

172



Calophyllum apetalum Willd., Ges. Naturf. Fr. Berlin Mag. 5: 79. 1811; N.
P. Singh in B.D. Sharma & Sanjappa, Fl. India 3:88.1993. Calophyllum
decipiens Wight, Icon. Pl. India Orient. t. 106. 1839; Dunn in Gamble, FI.
Pres. Madras 76. 1915. Calophyllum wightianum Wall. ex Planch. &
Triana, Ann. Sci. Nat. Bot. ser. 4. 15: 256. 1862; Ander. in Hook. f., Fl.
Brit. India 1: 274. 1874. Cherupunna. Plate 22. G

Trees up to to 20 m high, bark yellow-brown rough, deeply
fissured; exudation yellow. Leaves simple, opposite, .decussate,
estipulate, ovate-oblong, obovate, acute at base, obtuse at apex, 6-12 x
3-5 cm, entire, glabrous, coriaceous; lateral nerves parallel, many, very
close, intercostae obscure. Flowers bisexual, white in axillary panicles;
perianth 4, white, oblong or obovate, to 0.8 cm long; stamens numerous,
filaments long, slender; anthers large; ovary superior, globose, 1-celled,
ovule 1; style slender; stigma peltate. Drupe 1 cm, globose-ovoid, bright
dark-purplish.

Fl. & Fr. : September- November.

Distribution : Endemic to the Western Ghats. Common along the riverside
at lower elevations also in sacred groves. Amitha Bachan 98764
(Vazhachal, riparian forests, banks of Chalakkudy river, 220m); Amitha
Bachan 12379 (Sholayar-Vavalala, riparian evergreen forest, banks of
Sholayar river, 700 m,).

Calophyllum inophyllum L., Sp. Pl. 513. 1753; Ander. in Hook. f., FL
Brit. India 1: 273. 1874; Dunn in Gamble, Fl. Pres. Madras 76. 1915; N.
P. Singh in B.D. Sharma & Sanjappa, Fl. India 3: 92. 1993; Arisdason &
P. Daniel in P. Daniel Fl. Kerala 1: 332. 2005. Calophyllum bintagor
Roxb., Fl. India 2: 606. 1832. Calophyllum blumei Wight, Illustr. 1: 128.
1840.
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Tree to 20 m high, glabrous. Leaves simple, opposite, decussate,
estipulate; broadly elliptic-oblong, acute-round or decurrent at base,
round, retuse at apex, to 20 x 6 cm, entire, glabrous, shining,
coriaceous; petiole 1-3 cm, stout, grooved above, glabrous; lateral nerves
many, parallel, close, slender, prominent. Flowers bisexual, white,
fragrant, in axillary racemose panicles; peduncle slender, 1-4 cm long;
pedicel slender, 2-5 cm long; sepals 4, outer ones 4-6 cm long, concave,
inner longer, reflexed, petalloid; petals 4, spreading, obovate, to 1.5 cm
long; stamens many, connate at the base into 4-6 bundles; ovary
superior, globose, l—éelled, ovule 1, erect; style long, twisted, stigma
large, mushroom shaped. Drupe globose, 2-3 cm across, greenish,

smooth.
Fl. & Fr. : December — May.

Distribution : Paleotropics. Along river banks near sea level. Amitha
Bachan 117731 (Chouka-Kadavu, river banks, banks of Chalakkudy

river, sea level).

Calophyllum polyanthum Wall. ex Choisy, Descr. Guttif. India 43.
1849; Manilal, Fl. Silent Valley 19. 1988; N. P. Singh in B.D. Sharma &
Sanjappa, Fl. India 3: 94. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 52.
1996; N. Mohanan & Sivad., Fl. Agasthyamala 82. 2002; Arisdason & P.
Daniel in P. Daniel Fl. Kerala 1: 333. 2005. Calophyllum elatum Bedd.,
Fl. Sylv. t. 2. 1869; Dunn in Gamble, Fl. Pres. Madras 76. 1915.
Calophyllum tomentosum sensu Ander. in Hook. f., Fl. Brit. India 1: 274.
1874, non Wight 1839. Punnappam.

Large evergreen trees to 35 m, bole straight with characteristic
deep fissures; branchlets subquadrangular, minutely tomentose. Leaves
simple, opposite, decussate, elliptic, elliptic-lanceolate, acute at base,

acute or acuminate at apex, to 12 x 7 cm, entire, glabrous, coriaceous;
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lateral nerves many, parallel, close, prominent. Flowers bisexual, white,
in panicles or racemes, terminal or on the axils of the upper leaves;
sepals 4, concave, elliptic; petals 4, white, orbicular, cauducous, inner
ones smaller; stamens numerous; filaments united at the base; ovary 1-
celled, ovule 1; stigma peltate, concave, obscurely lobed. Drupe 2.5 cm

long, ovoid, dark purple, smooth.
Fl. & Fr. : September-November.

Distribution : Indo-Malaysia and China, Canopy trees of the evergreen
forests, usually distributed in the medium to higher elevation evergreens.
In the lower elevations its rather restricted to riparian forests. Amitha
Bachan 98966 (Karanthodu, riparian forests, banks of Chalakkudy river,
300m); Amitha Bachan 98010 (Sholayar, evergreen riparian, banks of
Sholayar river, 800m).

GARCINIA Linnaeus
Sp. P1. 443. 1753.
Ke to species

la. Leaves linear-lanceolate or linear-oblong, <=3cm broad; fruit <=1 cm

E2T03 011 PP PR G. wightii

1b. Leaves not linear, elliptic to ovate lanceolate or obovate, 1.5-8 cm

broad; fruit >1 CIM ACT0SS...ouiii it e e 2
2a. Ovary 4-10 loculed; Fruit 2.5-5cm across; pedicel 0.6-1.5cm ......... 3
2b. Ovary 2 loculed, Fruit 1-2.5 cm across; sessile.......c...oooooiiiiin, 5
3a. Fruit 6-10 grooved; ovary 6-10 celled....................... G. gummi-gutta
3b. Fruit not groved, smooth; ovary 4 or 4-8 celled.....................oooll 4

4a. Ovary 4 celled; fruiting calyx not prominent <1 cm, thin, not

ensheathing the base of the fruit; pedicel 0.6-1.2 cm.......... G. spicata
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4b. Ovary 4-8 celled; fruting calyx prominent >1 cm, coriacious,

ensheathing the base of the fruit; pedicel to 0.6 cm.............. G. indica

5a. Seeds enclosed in a thick leathery covering; leaves 1.5-4 cm broad,

elliptic or oblanceolate ... G. imberti

5b. Seeds not enclosed in a thick leathery covering; leaves 3-8 cm broad,

ovate-elliptic or elliptic-lanceolate.........................oll. G. morella

Garcinia gummi-gutta (L.) Robson., Brittonia 20: 103. 1968, var.
gummi-gutta; Kostermans, Ceylon J. Sci. Biol. Sci. 12 1: 535. 1976;
Manilal, Fl. Silent Valley 19. 1988; N. P. Singh in B. D. Sharma &
Sanjappa, Fl. India 3:110.1993; Sasidh. & Sivar., Fl. Pl. Thrissur Forests.
52. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 84. 2002; Anil Kumar
et al., Fl. Pathanamthitta 70. 2005; Arisdason & P. Daniel in P. Daniel FL
Kerala 1: 335. 2005. Cambogia gummi-gutta L., Gen. Pl. ed.5: 522. 1754.
Garcinia cambogia (Gaertn.) Desr. in Lam., Encycl. 3: 701. 1792; Ander.
in Hook. f., Fl. Brit. India 1: 261. 1874; Dunn in Gamble, Fl. Pres.
Madras 73. 1915. Mangostana cambogia Gaertn., Fruct. 2: 106. 1790.
Garcinia cambogia (Gaertn.) Desr. var. conicarpa (Wight) Anders. in Hook.
f., Fl. Brit. India 1: 262. 1874; Garcinia conicarpa Wight, Icon. Pl. India
Orient. t. 121. 1839. Kodapuli. Plate 11.D

Evergreen trees up to 20 m high, bark black, rough; exudation pale
yellow, sticky; branchlets terete, glabrous, drooping. Leaves simple,
opposite, decussate, estipulate, elliptic-oblanceolate or lanceolate, to 6-
14 x 2-6 cm, cuneate at base, acute or shortly acuminate at apex, thick,
shining; nerves pinnate, close. Flowers polygamodioecious, yellowish;
male flowers 3-5 in short axillary fascicles, sepals 4, thick; petals 4,
ovate, concave; stamens 10-20 or more, forming a globular head; female
flowers: 1-3 in terminal and axillary fascicles, larger than male flowers;

staminodes 10-20, ovary superior, globular, 8-10 locular, ovule one in
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each locule; Berry, subglobose, 4-8 cm across, yellow, 8-10 grooved,
grooves ending about the middle; seeds 6-8, ovoid, compressed, pale

brown, veined; aril succulent, sweet, white or red.
Fl. & Fr. : April - June.

Distribution : Endemic to Peninsular India, Sri Lanka. Evergreen forests,
along stream banks especially in the low altitude forests, also cultivated
in the plains and costs. Amitha Bachan 98968 (Vazhachal, riparian
forests, banks of Chalakkudy river, 220m).

Garcinia imberti Boﬁrd., J. Bombay Nat. Hist. Soc. 12: 349. 1899;
Dunn in Gamble, Fl. Pres. Madras 74. 1915; N.P. Singh in B.D. Sharma
& Sanjappa, Fl. India 3: 112. 1993; N. Mohanan & Sivad., FL
Agasthyamala 85. 2002; Arisdason & P. Daniel in P. Daniel Fl. Kerala 1:
337. 2005.

Evergreen trees, to 15 m high, bark rough, vertically fissured;
branchlets quadrangular, glabrous. Leaves simple, opposite, decussate,
elliptic or oblanceolate, narrowly or cuneate at base, acuminate at apex,
4-10 x 1.5-4 cm entire, glabrous, shining, coriaceous; petiole 0.5 cm
long, slender, glabrous, grooved above; lateral nerves to 14-25, slender,
pinnate, ascending, close, prominent, looped near the margin forming
intramarginal nerve. Flowers yellow, polygamodioecious, sessile; male
flowers: 3-9 in terminal fascicles. Female flowers: usually solitary,
terminal, rarely in pairs; 0.5 cm across; sepals 4, in 2 rows, orbicular or
suborbicular, concave, outer 2 smaller, 0.2 cm long, inner ones larger,
0.3 cm long, greenish-yellow; petals 4, 0.4cm long, imbricate, broadly
ovate, concave, yellow. Male flowers: stamens 16-20, monadelphous in a
central mass round the rudimentary pistil, 0.2 cm in diameter, stalk
0.1cm long; ovary superior, globose, 0.2 cm across, 2-loculed, ovule 1 in

each locule; stigma sessile, capitate, convex; staminodes many, united
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and surrounding the ovary in a ring. Berry 2.5 cm, green; seeds 1 or 2,

enclosed in a thick leathery covering.
Fl. & Fr. : August — September.

Distribution : Endemic to Southern Western Ghats. Evergreen forests.
Amitha Bachan 117612 (Karanthodu-Vazhachal, riparian forest, banks of
Sholayar river, 350 m).

Garcinia indica (Thouars) Choisy in DC., Prodr. 1: 561. 1824; Ander. in
Hook. f., Fl. Brit. India 1: 261. 1874; Dunn in Gamble, Fl. Pres. Madras
73. 1915; N. P. Singh in B.D. Sharma & Sanjappa, Fl. India 3: 113.
1993; Arisdason & P. Daniel in P. Daniel Fl. Kerala 1: 337. 2005.
Brindonia indica Thouars, Dict. Sci. Nat. 5: 340. 1804. Garcinia purpurea
(G. Don) Roxb., Fl. India 2: 624. 1832. Stalagmitis indica (Thouars)
G.Don, Gen. Hist. 1: 621. 1831. Stalagmitis purpurea G. Don, Gen. Hist.
1: 621. 1831.

Medium sized trees up to 18 m high, stem angled, young branches
subterete. Leaves simple, opposite, decussate, elliptic or obovate-oblong,
attenuate at base, acute or acuminate at apex, to 20 x 8 cm; entire,
glabrous, shining; lateral nerves 15-30 pairs, slender, prominent; petiole
1-2 cm long; Flowers polygamodioecious. Male flowers: 4-8 in axillary
and terminal fascicles; pedicels 0.6 cm long; sepals 4, yellowish-orange;
petals 4, as long as sepals, thick; stamens many, inserted on a torus.
Female flowers: solitary, terminal; pedicels 0.3 cm long; sepals and petals
as in male flowers; ovary superior, 4-8 locular, subglobose. Berry, to 4
cm across, 4-8 loculed, orange- brown, calyx persistent; pulp red; seeds

5-8.

Fl. & Fr. : November — August
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Distribution: Endemic to Central and Northern Western Ghats, Cultivated
in other places. Amitha Bachan 98844 (Sholayar, riparian forests, banks
of Sholayar river, 800mj.

Garcinia morella (Gaertn.) Desv. in Lam., Encycl. 3: 701. 1792; Ander.
in Hook. f., Fl. Brit. India 1: 204. 1874; Dunn in Gamble, Fl. Pres.
Madras 74. 1915; Manilal, Fl. Silent Valley 20. 1988; N.P. Singh in B.D.
Sharma & Sanjappa, Fl. India 3: 119. 1993; Sasidh. & Sivar., Fl. PL
Thrissur Forests. 52. .1996; N. Mohanan & Sivad., Fl. Agasthyamala 85.
2002; Arisdason & P. Daniel in P. Daniel Fl. Kerala 1: 338. 2005.
Mangostana morella Gaertn., Fruct. 2: 106. 1790.

Evergreen trees, to 18 m high; branchlets quadrangular, glabrous.
Leaves simple, opposite, decussate, elliptic-obovate or elliptic-
oblanceolate, obtuse to caudate-acuminate at apex, to 5-18 x 3-8cm;
petiole very shortly sheathing at base; lateral nerves 8-16 pairs, pinnate,
forming intramarginal nerve, slender, prominent. Flowers
polygamodioecious, reddish, sessile. Male flowers: 2-4 in axillary fascicles
or on old wood; sepals 4 outer pairs smaller than the inner, glabrous;
petals 4, little larger than sepals, orbicular, veined, concave; stamens 10-
12, monadelphous, the filaments combined in to a subquadrangular
central column, anthers red. Female flowers: axillary, solitary, larger
than male flowers; staminodes 10-12 in a ring round the ovary; ovary 4-
celled, ovule one in each cell; stigma peltate, sessile, irregularly lobed.
Berry, to 2.5 cm long, globose, smooth, yellowish surrounded at the base
by persistent sepals, crowned round persistent stigmas, pulp sweet,

acidic; seeds 2-4, kidney shaped, laterally compressed, dark brown.
Fl & Fr. : February - August

Distribution : Indo-Malaysia. Evergreen forests, Amitha Bachan 123410
(Vazhachal riparian forests, banks of Chalakkudy river, 240m).

179




Garcinia spicata (Wight & Arn.} Ander. in Hook. f., J. Linn. Soc. Bot.
14:486.1875; Dunn in Gamble, Fl. Pres. Madras 74. 1915; N.P. Singh in
B.D. Sharma & Sanjappa, Fl. India 3: 125. 1993; Sasidh. & Sivar., Fl. PL
Thrissur For. 53. 1996; Anil Kumar et al., Fl. Pathanamthitta 72. 2005;
Arisdason & P. Daniel in P. Daniel Fl. Kerala 1: 342. 2005.
Xanthochymus spicatus Wight & Arn., Prodr. 102. 1834. Garcinia
ovalifolius (Roxb.) Hook.f., Fl. Brit. India 1:269. 1874, incl. vars. except
macrantha, non Oliver 1868. Garcinia spicata (Wight & Arn.) Hook.f. var.

glomerata Vesque in A. & C. DC., Monogr. Phan. 8: 311. 1893.
Plate 12. A

Small to medium evergreen trees, exudation orange-yellow, sticky;
branchlets quadrangular, glabrous. Leaves simple, opposite, decussate,
elliptic-obovate or elliptic-oblanceolate, acute or cuneate at base, obtuse
obtusely acuminate or caudate-acuminate at apex, to 15 x 6 cm, entire,
glabrous, coriaceous; lateral  nerves 8-16 pairs. Flowers
polygamodioecious, reddish, sessile. Male flowers: 2-4 in axillary fascicles
or on old wood; sepals 4 orbicular, decussate, outer pairs smaller than
the inner, glabrous; petals 4, little larger than sepals, orbicular, veined,
concave; stamens 10-12, monadelphous, the filaments combined in to a
subquadrangular central column. Female flowers: axillary, solitary,
larger than male flowers; staminodes 10-12 in a ring round the ovary,
connate at the base; ovary superior, 4-celled, ovule one in each cell

Berry, to 2.5 cm long, subglobose.
Fl. & Fr. : March- August.

Distribution : Endemic to India & Sri Lanka. Riparian evergreen forests
Amitha Bachan 123455 (Vazhachal-Karanthodu, riparian evergreen
forests, banks of Chalakkudy river, 340 m).
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Garcinia wightii Anders. in Hook.f., Fl. Brit. India 1: 205. 1874; Dunn in
Gamble, Fl. Pres. Madras 74. 1915; N. P. Singh in B.D. Sharma &
Sanjappa, Fl. India 3: 129. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For.
53. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 87. 2002; Arisdason &
P. Daniel in P. Daniel Fl. Kerala 1: 344. 2005. Plate 12. C

Small trees to 10 m; branchlets 4 angled, glabrous. Leaves simple,
opposite, decussate, linear, linear-lanceolate, acute at base, acuminate
at apex, to 12 x 3 cm, glabrous, shining, coriaceous; lateral nerves 8-18
pairs, faint. Flowers polygamodioecious, yellow. Male flowers: axillary,
solitary or 2-3, sessile; sepals 4, equal, orbicular; petals 4, 0.5 cm,
yellow, concave; stamens 18-20, united in a column enclosing the
tetragonal stylodium, filaments free above, anthers peltate. Female
flowers: axillary, solitary, sessile; sepals and petals as in male flowers;
ovary superior, globular, 4-locular, stigmas sessile, large. Berry 1 cm,

globose.
Fl & Fr. : November- March

Distribution : Endemic to Southern Western Ghats. Along stream banks
in evergreen and semi-evergreen forests. Amitha Bachan 98965

(Vazhachal, riparian forests, banks of Chalakkudy river, 220m).
MESUA Linnaeus
Sp. PL. 515. 1753.
Key to species
la. Flowers pedicelled, 0.4-1 cmlong.........c.cooociiiiiiiiiiiiin.. M. ferrea
1b. Flowers sesSsSile.....ccoiiiiiiiiiiiiiiie e M. pulchella

Mesua ferrea L., Sp. Pl. 515. 1753, var. ferrea; Ander. in Hook. f., FlL
Brit. India 1: 277. 1874; Dunn in Gamble, Fl. Pres. Madras 77.1915; N.
P. Singh in B.D. Sharma & Sanjappa, Fl. India 3:136.1993; Sasidh. &
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Sivar., Fl. Pl. Thrissur For. 53. 1996; Arisdason & P. Daniel in P. Daniel
Fl. Kerala 1: 349. 2005. Mesua nagassarium (Burm. f.) Kosterm., Ceylon
J. Sci. 12, 1: 71. 1976; Manilal, Fl. Silent Valley 21. 1988; N. Mohanan &
Sivad., Fl. Agasthyamala 88. 2002. Anil Kumar et al, Fl. Pathanamthitta
72. 2005. Churuli, Nangu. Plate 11.F

Large buttressed trees to 30 m high; bark reddish-grey, flaking off
in thin large scales. Leaves simple, opposite, decussate linear-lanceolate,
or oblong-lanceolate, acute or obtuse at base, acuminate at apex, to 15 x
4 cm, glabrous, shining, coriaceous; lateral nerves many, parallel, close.
Flowers bisexual, axillary, solitary, pedicel 0.5 cm; sepals 0.6 cm, fleshy,
concave, puberulous outside, persistent; petals 4 x i.S cm, white,
obovate or obcordate, curled at margin, cauducous; stamens numerous,
yellow, polyadelphous, 0.5 cm long; ovary superior, ovoid, 2-celled, ovule

2 in each cell. Capsule ovoid to globose.
Fl. & Fr.: December -June

Distribution : Indo-Malaysia, Dominant tree of the evergreen forests.
Amitha Bachan 98860, 98851 (Sholayar, riparian forests, banks of
Sholayar river, 700 m).

Key to varieties
la. Leaves >10cm long, elliptic -lanceolate, acuminate............ var. ferrea
1b. Leaves <10cm, elliptic, caudate acuminate ..... var. coromandeliana

var. coromandeliana (Wight) Singh, J. Econ. Tax. Bot. 10: 203. 1987; N.
P. Singh in B.D. Sharma & Sanjappa, Fl. India 3: 137. 1993. Mesua
ferrea L. ssp. pulchella Vesque var. coromandeliana (Wight) Mahesh.,
Bull. Bot. Surv. India 5: 336. 1964. Mesua coromandeliana Wight, Icon.
Pl. India Orient. t. 117. 1839. |
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Plate 12. A. Garcinia spicata (Wight & Arn.) Ander.; B. Garcinia wightii Anders.; C.
Garcinia morella (Gaertn.) Desv.; D. Garcinia gummi-gutta (L.) Robson.;E.
Pittosporum neelgherrense Wight & Arn.; F. Mesua ferrea L. var. ferrea




Large buttressed evergreen trees up to 25 m high; Leaves simple,
opposite, decussate, elliptic to elliptic-lanceolate, acute or obtuse at base,
caudate-acuminate or acuminate at apex, to 4-8 x 2-3 cm entire,
glabrous, shining, coriaceous; petiole to 1 cm, slender, glabrous; lateral
veins many, parallel, close, obscure. Flowers bisexual, solitary, axillary,
1.5 cm across, white; pedicel 0.2-0.8 cm long, stout; sepals 4, outer 2
oblong, 1 cm, inner 2 orbicular, 1.5 cm, glabrous; petals 4, 2.5-3 x 1.5
cm, white, obovate; stamens numerous; ovary superior, 2-locular,
globose; ovules 2 per cell. Capsule ovoid, to 3 cm long, shortly acuminate,

at apex, subtended by lignified sepals, greenish-yellow. Seed one.
Fl. & Fr. : December — February.

Distribution : Endemic to Southern Western Ghats. Large trees of the
Evergreen forests with comparatively small leaves. Amitha Bachan 98869

(Sholayar, riparian forests, banks of Sholayar river, 900m).

Mesua pulchella Planch. & Triana, Ann. Sci. Nat. Bot. ser. 4, 15: 307.
1861; N. P. Singh in B.D. Sharma & Sanjappa, Fl. India 3: 143. 1993.
Mesua ferrea L. subsp. pulchella Vesque var. pulchella (Planch. & Triana)
Mahesh., Bull. Bot. Surv. India 5: 339. 1963. Mesua nagassarium
(Burm.f.) Kosterm. var. pulchella (Planch. & Triana) Kosterm.,

Reinwardtia 7: 427. 1969.

Medium sized buttressed evergreen trees, to 20m high, brown
rough, irregularly flaking. Leaves simple, opposite, decussate, elliptic or
narrowly lanceolate, acute at base, acuminate at apex, to 10 x 3 cm,
entire, glabrous, shining, coriaceous; petiole to 1 cm long, slender; lateral
nerves many, close. Flowers axillary, solitary or in pairs, bisexual, 3 cm
across, white, sessile, fragrant; se};als 4, in pairs, outer pair 0.8 cm long,
suborbicular, inner 1 cm long, orbicular; petals 4, oblong; stamens

numerous, yellow; ovary 2-celled, ovules 2 in each cell; styles as long as
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ovary; stigma small, peltate. Capsule ovoid, 3 cm, with persistent sepals;

seeds smooth.
Fl. & Fr. : February-April.

Distribution: Endemic to South India Sri Lanka. Evergreen riparian
forests. Amitha Bachan 98845 (Malakkapara, riparian forest, banks of
Sholayar river, 900m).

POECILONEURON Beddome
J. Linn. Soc., Bot. 8: 267, t. 17. 1865.

Poeciloneuron indicum Bedd., J. Linn. Soc. Bot. 8: 267,t.17. 1865 & FL
Sylv. t.3. 1869; Ander. in Hook. f., Fl. Brit. India 1: 278. 1874; Dunn in
Gamble, Fl. Pres. Madras 77. 1915; Manilal, Fl. Silent Valley 22. 1988;
N. P. Singh in B.D. Sharma & Sanjappa, Fl. India 3: 146. 1993; Sasidh.
& Sivar., Fl. PlL. Thrissur For. 54. 1996; N. Mohanan & Sivad., FL
Agasthyamala 89. 2002; Arisdason & P. Daniel in P. Daniel Fl. Kerala 1:
352. 2005.

Large evergreen trees up to 30 m high, straight, buttressed;
branchlets terete, hairy. Leaves simple, opposite, estipulate, elliptic,
elliptic-oblong; acute at base; caudate acuminate at apex, 10-20 x 4-8
cm; entire, glossy, glabrous, coriaceous; lateral nerves many, close,
parallel, slender; petiole 1-1.5 cm, stout, glabrous, grooved above;
Flowers in axillary and terminal panicles, yellowish-white; pedicels 1-2
cm, puberulous; bracteoles triangular; sepals 5, ovate, puberulous
without, 0.3 mm long; petals 5, elliptic to obovate, to 0.6 cm; stamens
numerous, free or slightly connate; ovary 0.2 cm, bilocular; ovules 2 in

each locule. Capsule to 2.5 cm across, 1-celled; seed one, fleshy.

Fl. & Fr. : December - June
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Distribution : Endemic to the Western Ghats. Evergreen forests, usually
along riparian evergreen forest. Amitha Bachan 98846 (Malakkapara,
riparian forests, banks of Sholayar river, 900 m); Amitha Bachan 98761
(Vazhachal, riparian forests, banks of Chalakkudy river, 220 m).

18. DIPTEROCARPACEAE Blume,
Bijdr. Fl. Ned. India : 222. 1825.
Key to genera
la. Fruits nut like; sepals winged in fruits.........c.o 2
1b. Fruits capsular; sepals not winged..........c....cooiiiiiii. Vateria

2a. Leaves large, 10-22 x 5-10 cm; calyx wings large in fruits, 9-12cm

Praod. .. oo Dipterocarpus

2b. Leaves small, 3-8 x 2-5 cm ; calyx wing small in fruits, 2-6 cm broad

DIPTEROCARPUS C.F. Gartner
Fruct. 3: 50. 1805.

Dipterocarpus indicus Bedd., Fl. Sylv. t. 94. 1871; Dunn in Gamble, FL
Pres. Madras 81. 1915; Janardh. in B. D. Sharma & Sanjappa, Fl. India
3: 214. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 55. 1996; N.
Mohanan & Sivad., Fl. Agasthyamala 93. 2002; Janardhanan &
Arisdason in P. Daniel Fl. Kerala 1: 361. 2005. Kalpain. Plate 13. A & B

Large evergreen trees, to 35 m high, bole straight to 20m ; Leaves
simple, alternate; tomentose, elliptic, 10-22 x 5-10 cm, acute, obtuse or
cordate at base, acute or acuminate at apex, crenate, undulate, glabrous,
coriaceous, lateral nerves 10-15 pairs, parallel. petiole 1.5-4 cm, slender,
pubascent; Flowers 3-5 together in axillary racemes, white; calyx cupular

at base, lobes 5, unequal; petals 5, tinged with pink; stamens 30;
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filaments yellowish, often dilated at base; connective aristate; ovary
superior, slightly adherent to the calyx tube, 3-celled, ovules 2 in each

cell. Fruit a nut; wings 2, oblong, 8-12 cm, reddish-brown.
Fl.& Fr. : February-July

Distribution: Endemic to The Western Ghats. Important tree of the low-
medium elevation evergreen forests also in the riparian forest. Amitha
Bachan 98967 (Vazhachal, riparian evergreen, banks of Chalakkudy

river, 200 m).
HOPEA Roxburgh
Pl. Coromandel. 3: 1811, nom. cons.
Key to species

la. Panicle tomentose; petals glabrous; fruits with 2 longer wings

.................................................................................. H. parviflora

1b. Panicles glabrous; petals pubescent; fruits with 2 longer and 3

smaller unequal Wings .......c.ooiiiiiiii i H. ponga

Hopea parviflora Bedd., Fl. Sylv. t. 7. 1869; Dyer in Hook. f., Fl. Brit.
India 1: 308. 1874; Dunn in Gamble, Fl. Pres. Madras 82. 1915;
Janardh. in B. D. Sharma & Sanjappa, Fl. India 3: 228. 1993; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 56. 1996; N. Mohanan & Sivad., FL
Agasthyamala 93. 2002; Janardhanan & Arisdason in P. Daniel FL
Kerala 1: 365. 2005. C. N. Sunil & Sivad., Fl. Alappuzha 111. 2009.
Thambakam. Plate 13. F

Large buttressed trees up to 35 m high, bark light brown, rough,
vertically fissured. Leaves simple, alternate, lanceolate, to 14 x 5 cm,
acute to obtuse at base, acute to acuminate at apex, glabrous,
coriaceous; petiole slender, 1cm long, pubescent when young. Flowers in

racemose panicles, axillary or unilateral terminal; sepals 5, 3 mm long,
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tomentose outside; petals 5, oblong, 0.6 cm long, glabrous, fimbriate at
apex; stamens 5, rarely 10, slightly connate; connective of anthers
produced into a subulate point; ovary superior, glabrous, ovules 2 in
each cell; style short, subulate. Nut, terete, 0.5 cm long, glabrous,

winged; wings 2, to 7 x 1.7 cm, 8-10 nerved, glabrous.
Fl. & Fr. : January- June

Distribution: Endemic to southern Western Ghats. Evergreen riparian
vegetation at lower elevations. Amitha Bachan 98963 (Vazhachal,
riparian evergreen, banks of Chalakkudy River, 220 m).

Hopea ponga (Dennst.) Mabb., Taxon 28: 587. 1979; Janardh. in B. D.
Sharma & Sanjappa, Fl. India 3: 230. 1993; Sasidh. & Sivar., Fl. PlL
Thrissur For. 56. 1996; Janardhanan & Arisdason in P. Daniel Fl. Kerala
1: 366. 2005. Artocarpus ponga Dennst., Schluss. Hort. Malab. 15,18,30.
1818. Hopea wightiana Wall.ex Wight & Arn., Prodr. 85.1834; Dyer in
Hook. f., Fl. Brit. India 1:309.1874; Dunn in Gamble, Fl. Pres. Madras
82. 1915. Thambakam, Irumbakam. Plate 13.C & D

Medium sized trees up to 20 m high, bark dark grey, smooth;
branchlets pubescent. Leaves simple, alternate, lanceolate or lanceolate-
oblong, 8-22 x 3-7 cm, rounded, or obtuse at base, acute to acuminate at
apex, glabrous, coriaceous, lateral nerves 5-10 pairs; petioles 0.4-1.5 cm
long, stout, glabrous, grooved above; Flowers in axillary unilateral
drooping racemose panicles, yellowish-pink; sepals 5, ovate, shortly
united at base, glabrous, two outer, larger than the 3 inner ones; petals
5, ovate-lanceolate, 0.6 mm long, pubescent; stamens 10 or 15; ovary
superior, 3-celled, ovules 2 in each cell. Nut, ovoid, 1.2 cm long, winged.

2 longer wings 10 x 1.5 cm, 8-nerved, 3 smaller ones unequal.

Fl. & Fr. : March-June
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Distribution: Endemic to Southern Western Ghats. Endangered (IUCN,
2000). Seen along riparian forests. Amitha Bachan 98758 (Vazhachal,
riparian evergreen, banks of Chalakkudy river, 250 mj} ; Amitha Bachan
98759 (Vazhachal, riparian evergreen, banks of Chalakkudy river,
240m).

VATERIA Linnaeus
Sp. P1. 515. 1753.

Vateria indica L., Sp. Pl. 513. 1753; Dyer in Hook. f., Fl. Brit. India 1:
313. 1874; Dunn in Gamble, Fl. Pres. Madras 85. 1915; Janardh. in B.
D. Sharma & Sanjappa, Fl. India 3: 245. 1993; Sasidh. & Sivar., Fl. PL.
Thrissur For. 56. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 94.
2002; Janardhanan & Arisdason in P. Daniel Fl. Kerala 1: 370. 2005.
Vateria malabarica Blume, Mus. Bot. Lugd.-Bat. 2: 29. 1852. Vellapain

Plate 13. L

Large evergreen trees, to 30 m high; exudation, sticky, white
resinous. Leaves simple, alternate, oblong, 8-28 x 4-10 cm, obtuse to
cordate at base, acuminate or obtusely acute at apex, entire, coriaceous,
lateral nerves 12-18 pairs, parallel, prominent; petiole 2.5-4.0 cm, stout,
stellate-pubescent, swollen tipped. Flowers in terminal panicles, 2-3 cm
across, fragrant, densely stellate puberulus; sepals 5, free, lanceolate,
covered with stellate hairs; petals 5, white, obovate, spreading, shortly
united at base; stamens many, free; filaments hairy; anthers often
slightly hairy at base; ovary superior, tomentose, 3-celled, 2-ovules in

each cell. Capsule, ovoid, 15 x 6 cm, pale brown; seed one.

Fl. & Fr. : March-August
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Plate 13. A. & B. Dipterocarpus indicus Bedd., A. Fruiting branch, B. Habit; C & D.
Hopea ponga (Dennst.)) Mabb., C. Fruit, D. Inflorescence; E. Vateria indica L.
(germinating seeds); F. Hopea parviflora Bedd.



Distribution: Endemic to Southern Western Ghats, critically endangered.
Riparian forests at low elevations. Amitha Bachan 72020

(Thumboormuzhi, riparian evergreen, banks of Chalakkudy river, 50 m).
19. ANCISTROCLADACEAE Planchon ex Walp.
ANCISTROCLADUS Wallich
Num. List 1052. 1929, nom. cons.

Ancistrocladus heyneanus Wall. ex Graham, Cat. Pl. Bombay 28. 1839;
Wight, Icon. Pl. India Orient. t. 1987. 1853; Dyer in Hook. f., Fl. Brit.
India 1: 299. 1874; Dunn in Gamble, Fl. Pres. Madras 86. 1915; Manilal,
Fl. Silent Valley 24. 1988; Silpi Das in B. D. Sharma & Sanjappa, Fl.
India 3: 254. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 57. 1996; N.
Mohanan & Sivad., Fl. Agasthyamala 95. 2002; Anil Kumar et al., Fl.
Pathanamthitta 75. 2005; R. Chandrasekh. In P. Daniel, Fl. Kerala 1:
374. 2005.

Scandant climbing shrubs with hooked branches; twigs glabrous.
Leaves to 18 x 6 cm sessile, crowded at the apex of branchlets,
oblanceolate, acute, attenuate at base. F‘lowers 1 cm diameter, bisexual,
sessile on terminal lax panicles; sepals 5, unequal, connate into a tube
and adnate to the ovary, lobes 3 mm long; petals 5, to 6 mm long,
subequal, oblong, obtuse, slightly connate at base, greenish yellow;
stamens 10, filaments connate at base, anthers orbicular; ovary 1-celled;
ovules solitary; style 3, free. Fruit a nut covered with large wing like
sepals; fruiting sepals unequal, to 5 x 3 cm, 3 larger ones and 2 smaller

ones, obovate, obtuse, reticulate, glabrous.
Fl. & Fr. : March-April

Distribution : Endemic to South India and Sri Lanka. Common in

evergreen forests, Amitha Bachan 99139 (Vazhachal, riparian forests,
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banks of Chalakkudy river, 220 m); Amitha Bachan 98868 (Sholayar,
riparian forests, banks of Chalakkudy river, 800 m).

20. MALVACEAE Juss.
Gen. PL. 271. 1789.

Key to genera

la. Involucral bracts absent.........ccocooiiiiiiiiiiii Sida
1b. Involucral bracts present.........ccocviviiiiiiiiiiinn, [ UUURUURUR R 2
2a. Mericarps 1-seeded...........cccoeenennn.e. e eeeaeeeeeeeeeeeeeeaeeateraaaaas Urena
2b. Mericarps many-seeded..........ccoooiiiiiiiii 3
3a. Capsule glabrous.......coooiiiiiiii Thespesia
3b. Capsule pubescent or bristly hairy...............co 4
4a. Calyx spathaceous, split on to one-side, deciduous....... Abelmoschus
4b. Calyx 5-lobed, not split on to one-side, persistent.............c......... ... )

5a. Erect trees; stipules foliaceous, enclosing the developing shoots.........

....................................................................................... Talipariti

5b. Under shrubs or stragllers; stipules not foliaceous, not enclosing the

developing SHOOtS .....cociiiiiiiiiiiiiiiii e Hibiscus
ABELMOSCHUS Medikus
Malvenfam. 45. 1787.

Abelmoschus manihot (L.) Medik., Malv. 46. 1787; T.K. Paul & M.P.
Nayar, Fasc. FlL. India 19: 74. 1988; T.K. Paul in B.D. Sharma &
Sanjappa, Fl. India 3:304.1993; Sivar. & Pradeep, Malvaceae South.
Penins. India 67. 1996; M. Mohanan & A. V. N. Rao in P. Daniel, FlL
Kerala 1: 402. 2005. Hibiscus manihot L., Sp. Pl. 696. 1753; Mast. in
Hook. f., FlL. Brit. India 1: 341. 1874; Dunn in Gamble, Fl. Pres. Madras
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97. 1915. Abelmoschus manihot (L.) Medik. subsp. tetraphyllus (Hornem.)
Borss., Blumea 14: 97. 1996; T.K. Paul & M.P. Nayar, Fasc. Fl. India 19:
75. 1988; T.K. Paul in B.D. Sharma & Sanjappa, Fl. India 3:306.1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 58. 1996; Anil Kumar et al., Fl.
Pathanamthitta 78. 2005. Abelmoschus manihot subsp. tetraphyllus var.
pungens (Roxb.) Hochr., Candollea 1: 87. 1924; T.K. Paul & M.P. Nayar,
Fasc. Fl. India 19: 77. 1988.

Shrubs, to 2 m tall; whole plant hirtus with stiff hairs. Leaves to 15
X 12 cm, 3-5-lobed, lobes acute, crenate-serrate, nerves with few
adpressed setae on both sides; petiole to 15 cm long; stipule 1 cm long,
lanceolate. Flowers in terminal raceme; pedicel 7 cm long; involucral
bracts ovate, 3.0 x 1.7 cm, acute, densely hairy; bracteoles persistent,
distinct; calyx membranous, glabrous; petals white, changing to pink,
obovate, to 6 x 4 cm, glabrous. Capsule oblong, 6 x 2 cm, acute, densely

yellow-hispid; seeds many, reniform, hispid along concentric lines.
Fl. & Fr. : August-December.

Distribution: Indo-China, Malaysia and Australia. Cultivated in Southeast
Asia. Open areas and waste lands Amitha Bachan 11771 (Ittiany, open

riparian areas, banks of Chalakkudy river, 130 m).
HIBISCUS Linnaeus
Sp. Pl. 693. 1753, nom. cons.

Hibiscus lobatus (Murray) Kuntze., Rev. Gen. Pl. 2: 19. 1898; Manilal,
Fl. Silent Valley 26. 1988; T.K. Paul in B.D. Sharma & Sanjappa, Fl
India 3: 336. 1993; Sivar. & Pradeep, Malvaceae South. Penins. India
125. 1996; Sasidh. & Sivar., Fl. Pl. Thrissur For. 59. 1996; M. Mohanan
& A. V. N. Rao in P. Daniel, Fl. Kerala 1: 414. 2005. Solandra lobata
Murray, Comm. Soc. Reg. Sc. Geotting 6: 20. t.1. 1785. Hibiscus
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solandra L' Herit., Stirp. Nov. 1: 103. t. 49. 1788. nom. illeg., Mast. in
Hook. f., Fl. Brit. India 1: 336. 1874; Dunn in Gamble, Fl. Pres. Madras
98. 1915.

Annual herbs, to 1.5 m high; stem pubescent with simple hairs.
Leaves lanceolate, to 10 x 8 cm, serrate, pubescent; entire or 3-5-lobed,
upper leaves smaller linear-oblong; petiole to 7 cm long. Flowers initially
axillary solitary, axillary, later due to reduction of distal leaves become
terminal racemose; pedicels 2-4 cm long; involucral bracts reduced; calyx
to 1 cm long, lobes fine, glabrous; petals white, obovate, 1 x 0.8 cm,
obtuse, glabrous. Capsule ovoid, 1.2 cm long, acute, hispid; seeds 2 mm

across, trigonous, hispid.
Fl. & Fr.: October-March.

Distribution: Paleotropics. Moist forests along riverbanks. Amitha Bachan
98820 (Vazhachal, riparian forests, banks of Chalakkudy river, 220 m).

SIDA Linnaeus
Sp. Pl. 683. 1753.
Key to species
la. Leaves and branches distichous; stipules unequal, falcate.... S. acuta
1b. Leaves and branches not distichous; stipules equal, linear............... 2
2a. Mericarps long-awned at apex, stellate-hairy..................... S. fryxellii
2b. Mericarps with a pair of short mucro at apex, glabrous.... S. alnifolia

Sida acuta Burm. f., Fl. India 147. 1768; subsps. acuta Borss., Blumea
14:186.1966; Dunn. in Gamble, Fl. Pres. Madras 90. 1915; Manilal, Fl.
Silent Valley 28. 1988; T.K. Paul in B.D. Sharma & Sanjappa, Fl. India 3:
281.1993; Sivar. & Pradeep, Malvaceae South. Penins. India 238. 1996;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 61. 1996; N. Mohanan & Sivad., FI.
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Agasthyamala 99. 2002; Anil Kumar et al., Fl. Pathanamthitta 86. 2005;
M. Mohanan & A. V. N. Rao in P. Daniel, Fl. Kerala 1: 387. 2005. C.N.
Sunil & Sivad., Fl. Alappuzha 126. 2009. Sida lanceolata Retz., Obs.
Bot. 4: 119. 1786. Sida carpinifolia sensu Mast. in Hook. f., Fl. Brit. India
1: 323. 1874 p.p. non L.f. 1781. Penkurunthotti.

Subshrubs. Leaves lanceolate to linear, 4-8 x 1-4 cm, acute at
apex rounded or acute at base, dentate-serrate, glabrate; petiole 5 mm
long; stipules unequal, falcate, 1 x 0.5 cm, falcate. Flowers axillary,
solitary or in clusters, on short lateral branchlets; pedicels 0.5 cm long;
calyx 0.6 cm across, lobes subulate, ciliate; corolla 1 cm across, petals
obovate, yellow; staminal column short. Mericarps 6-10, reticulate. Seeds

trigonous.
Fl. & Fr. : August-January

Distribution: Pantropical, moist forests to plains, Amitha Bachan 123340
(Orukombankutty-Parambikulam, open  riverbanks, along the
Chalakkudy river, 450 m).

Sida alnifolia L., Sp. Pl. 2, 684. 1753; Sivar. & Pradeep, Sida 16: 69
1994 & Malvaceae South. Penins. India 241. 1996; Sasidh. & Sivar., Fl.
Pl. Thrissur For. 61. 1996; M. Mohanan & A. V. N. Rao in P. Daniel, FlL
Kerala 1: 388. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 127. 2009. Sida
retusa L., Sp. Pl. (ed. 2) 961. 1763. Sida rhombifolia L. var. retusa (L.)
Mast. in Hook. f., Fl. Brit. India 1: 324. 1874. Sida rhombifolia L. subsp.
retusa (L.) Borss., Blumea 14: 198. 1966; T.K. Paul & M.P. Nayar, Fasc.
Fl. India 19: 216. 1988; T. K. Paul in B. D. Sharma & Sanjappa, Fl. India
3: 289. 1993; Anil Kumar et al.,, Fl. Pathanamthitta 90. 2005. Sida
rhombifolia L. subsp. alnifolia (L.) Ugborogho, Bol. Soc. Brot. ser. 54:70.
1980. Kurunthotti.
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Erect woody herbs; branches green or purplish tinged, minutely
stellate-hairy. Leaves, petiole and pedicels minutely stellate pubascent.
Leaves obovate, to 4 x 3 cm, obtuse or retuse at apex, emarginate,
crenate on the upper half, densely tomentose below; petiole 5 mm long,
stipules filiform. Flowers 12 mm across, yellow, axillary, solitary or
sometimes due to reduction of distal leaves in terminal clusters; pedicels
6 mm long; calyx 8 mm across, lobes acute. Corolla yellow, 1-1.5 cm
across. Mericarps trigonous, with a pair of short mucro at apex; seeds

black.
Fl. & Fr. : September-December

Distribution: Indo-Malaysia. Moist forests, hills to plains in open areas.
Amitha Bachan 123346 (Malakkapara, along river banks of evergreen

forests, Sholayar river, 900 m).

Sida fryxellii Sivar. & Pradeep, Kew Bull. 45: 725. 1990; Sivar. &
Pradeep, Malvaceae South. Penins. India 259. 1996. 1996; Anil Kumar et
al., Fl. Pathanamthitta 89. 2005; Sida rhombifolia sensu M. Mohanan &
A. V. N. Rao in P. Daniel, Fl. Kerala 1: 394. 2005; C .N. Sunil & Sivad.,
Fl. Alappuzha 127. 2009.

Erect undershrubs; stem densely soft stellate pubescent. Leaves
dimorphic, early ones orbicular and later ones ovate-elliptic, to 5 x 7 cm,
obtuse at base, retuse, obtuse or acute at apex, margins crenate serrate,
pubescent below, nerves 5 pairs, erose, petiole to 1 cm long; stipule 7
mm long, filiform. Flowers 1.2 cm across, axillary, solitary; pedicels 1.5
cm long, calyx 6 mm across, 10-ribbed. Mericarps 8-10, trigonous with

long stellate hairy awns. Seeds subreniform.

Fl. & Fr.: Throughout the year
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Distribution: Endemic to South-west Peninsular India. Common in open
areas. Amitha Bachan 12368 (Vazhachal, open degraded riparian forest
edges, banks of Chalakkudy river, 220 m).

TALIPARITI (L.) Fryxell,
Contr. Univ. Michigan Herb. 23: 258. 2001.

Talipariti tiliaceum (L.) Fryxell, Contr. Univ. Michigan Herb. 23: 258.
2001. Hibiscus tiliaceus L., Sp. Pl. 694.-1753; Mast. in Hook. f., Fl. Brit.
India 1: 343. 1874; Dunn in Gamble, Fl. Pres. Madras 98. 1915; T.K.
Paul in B.D. Sharma & Sanjappa, Fl. India 3: 322. 1993; Sivar. &
Pradeep, Malvaceae South. Penins. India 91. 1996; Anil Kumar et al., Fl.
Pathanamthitta 84. 2005; M. Mohanan & A. V. N. Rao in P. Daniel, FIl.
Kerala 1: 424. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 122. 2009.
Paritium tiliaceumn (L.) St.-Hil., Fl. Bras. Merid. 1: 256. 1828. Veliparuthi.

Plate 14. F

Tree; branchlets stellate-tomentose. Leaves orbicular, to 16 x 14
cm, cordate at base, acute at apex, coarsely crenate-serrate or entire, 7-
9-nerved from base, upper surface green, glabrous or minutely stellate-
hairy, lower surface greyish, densely stellate-tomentose; foliar nectaries
3, linear; petioles to 12 cm long; stipules foliaceous, ovate, 2 x 1 cm,
subobtuse at apex, enclosing the developing shoots, deciduous leaving
scars. Flowers axillary, solitary or in apparent terminal racemes; pedicel
to 2 cm long, stout, thickened and lenghtened in fruits. Calyx tube
campanulate to 0.7 cm long, lobes 5, lanceolate, coriaceous. Corolla 6-8
cm across, bright yellow with a deep purple center fading to pink; petals
obovate, to 6 x 4 cm. Staminal column 3 cm long, yellow. Ovary globose,
0. 5 cm lacross, 10-celled; Capsules ovoid, to 2.5 cm across, woody,

densely pubescent, beaked.
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Fl. & Fr.: Throughout the year.

Distribution : Pantropics. Grown as hedge plant in costal areas, seen
along backwater-bodies. Amitha Bachan 98714 (Elanthikkara, river
banks, along Chalakkudy river, sea level).

THESPESIA Solander ex Correa
Ann. Mus. Nat. Hist. Nat. 9: 290. 1807 (nom. cons.}.

Thespesia populnea (L.) Soland. ex Correa, Ann. Mus. Natl. Hist. Nat.
Paris 9: 290.t. 8. £.2. 1807 nom. cons.; Wight, Icon. Pl. India Orient. t. 8.
1807; Mast in Hook. f., Fl. Brit. India 1: 345.1874; Dunn in Gamb]le, F1.
Pres. Madras 101. 1915; Borss., Blumea 14: 105. 1960; T.K. Paul in B.D.
Sharma & Sanjappa, Fl. India 3: 352. 1993; Sivar. & Pradeep, Malvaceae
South. Penins. India 37. 1996; M. Mohanan & A. V. N. Rao in P. Daniel,
Fl. Kerala 1: 431. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 131. 2009.
Hibiscus populneus L., Sp. Pl. 694. 1753. Pooparuthi.

Trees to 12 m tall; young branches covered with peltate scales.
Leaves broadly ovate, to 15 x 12 cm, cordate at base, acuminate at apex,
5-7-nerved from base, peltate-scaly or glabrescent; petiole 4-10 cm long,
scaly; stipules 6 mm long, lihear-lanceolate, cauducous. Flowers solitary,
axillary; pedicels 2-8 cm long, jointed at base. Calyx tube 1.2 cm long,
cupular. Corolla 5-7 cm across, campanulate, yellow, usually with a dark
purple center; petals broadly obovate with rounded apex, to 7 x 6 m;
staminal column 2.5 cm long; ovary 6-8 mm across, ovoid. Capsules
globose, 2.5 cm across, indehiscent; seeds 2-4 per cell, 1 cm long,

obovoid.

Fl. & Fr.: Throughout the year.
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Distribution: Pantropical. Along water bodies in the costal areas and
backwaters. Amitha Bachan 123444 (Elanthikkara, banks of Chalakkudy

river, sea level).

URENA Linnaeus
Sp. Pl. 692. 1753.

Urena lobata L., Sp. Pl. 692. 1753; subsps. lobata Mast. in Hook. f., Fl.
Brit. India 1: 329. 1874; Gamble, Fl. Pres. Madras 92. 1915 Borss.,
Blumea 14: 140. 1966; Manilal, Fl. Silent Valley 29. 1988; T. K. Paul in
B. D. Sharma & Sanjappa, Fl. India 3: 380. 1993; Sasidh. & Sivar., Fl.
Pl. Thrissur For. 63. 1996; Sivar. & Pradeep, Malvaceae South. Penins.
India 180. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 102. 2002; Anil
Kumar et al, Fl. Pathanamthitta 92. 2005; M. Mohanan & A. V. N. Rao
in P. Daniel, Fl. Kerala 1: 440. 2005; C. N. Sunil & Sivad., Fl. Alappuzha
133. 2009. Uran.

E;"ect branched subshrubs to 2 m tall; vegetative parts densely
stellate-pubescent. Leaves ovate, broadly ovate-lanceolate, to 10 x 7 cm,
truncate or cordate at base, 3-5 angular to shallowly lobed; lobes acute
or acuminate, obscurely crenate-serrate, 5-7-nerved from base, stellate-
pubescent with 1-3 elliptic nectaries on principal nerves; petioles to 7 cm
long, stellate-pubescent; stipules linear to subulate. Flowers axillary,
usually solitary or 2 or 3 in a cluster; pedicels 3-8 mm long. Involucral
bracts 5, spathulate, connate at base, 0.5 x 1cm, clothed with rigid hairs.
Calyx campanulate, 0.9 cm long, 5-parted. Corolla pink with dark
center; petals obovate with rounded apex, to 1.5 cm long. Staminal
column to 1 cm long, pinkish. Ovary subglobose, 4 mm across, stiff-
hirsute; Stigmas capitate. Schizocarp globose, 1.2 cm across; mericarps
S5, trigonous, rounded, to 8 x 5 mm, clothed with many glochidiate

spines.
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Fl. & Fr.: August — February.

Distribution: Pantropical. Degraded areas of forests to plains. Amitha
Bachan 123450 (Vazhachal, open areas in riparian forests, banks of

Chalakkudy river, 230 mj.
21. BOMBACACEAE Kunth
Malvac. Buttner., Tiliac. : 5. 1822.

Key to genera
la. Leaves palmatly lobed; branchlets prickled........................... Bombax
1b. Leaves simple; branches covered with tubercles.................... Cullenia

BOMBAX Linnaeus
Sp. P1. 511.1753.

Key to species

la. Large trees to 40 m; leaves plamatly lobed........................... B. ceiba

1b. Medium sized trees to 25 m high; leaves digitately compound............

........................................................................................ B. insigne

Bombax ceiba L., Sp. Pl. 511. 1753; Manilal, Fl. Silent Valley 30. 1988;
M.P. Nayar & Biswas in B.D. Sharma & Sanjappa, Fl. India 3: 398. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 64. 1996; N. Mohanan & Sivad., Fl.
Agasthyamala 104. 2002; Anil Kumar et al., Fl. Pathanamthitta 93.
2005; S. K. Srivast. & Vivek in P. Daniel, Fl. Kerala 1: 443. 2005;
Bombax malabaricum DC., Prodr. 1: 479. 1824; Mast. in Hook. f., FlL
Brit. India 1: 349. 1874; Dunn in Gamble, Fl. Pres. Madras 99. 1915.
Salmalia malabarica (DC.) Schott & Endl., Melet. Bot. 35. 1832. Elavu.

Plate 14. D
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Large trees with broad buttresses, to 40 m high, branchlets
prickled. Leaves palmatly lobed, Leaflets 12-18 x 4-6 cm, elliptic,
caudate-acuminate at apex, attenuate at base; petiole to 16 cm long.
Flowers solitary or 2-5 together, large, appear before leaves; calyx cup-
shaped, irregularly lobed, sepals 3 x 3 cm, campanulate, densely villous
within, lobes obtuse; petals reddish, 10 x 3 cm, oblong, obtuse, stellate-
hairy outside, basaly united; stamens many, polyadelphous. Ovary 5-
celled, oblong; Fruit a dehiscent capsule, to 10 x 3 cm, 5-valved, valves
thick, leathery, downy tomentose, terete becoming ridged when dry,

dehiscing at the ridges when dry.
Fl. & Fr. : January — April.

Distribution: Tropical Asia and New Guinea. Moist forests, streamside
and riparian forests, Amitha Bachan 98971 (Vazhachal, riparian forests,

banks of Chalakkudy river, 230 mj.

Bombax insigne Wall., Pl. Asiat. Rar. 1: 71. 1830; Hook. f., Fl. Brit. India
1: 349. 1784; Dunn in Gamble, Fl. Pres. Madras 100. 1915; M. P. Nayar
& Biswas in B. D. Sharma & Sanjappa, Fl. India 3: 398. 1993; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 64. 1996; N. Mohanan & Sivad., Fl
Agasthyamala 104. 2002; S. K. Srivast. & Vivek in P. Daniel, Fl. Kerala 1:
444. 2005 Salmalia insignis (Wall.) Schott & Endl., Melet. Bot. 35. 1832.

Deciduous trees to 25 m high; buttressed, straight armed with
conical prickles. Leaves digitately compound, crowded at the tip of
branchlets; rachis to 25 cm long, stout, pubescent, swollen at base,
grooved above; leaflets 6-8, whorled to 20 x 8 cm, obovate-oblong, or
elliptic-obovate. Flowers bisexual, pale pink or creamy yellow, solitary,
axillary; calyx irregularly lobed, 3-5 cm long, campanulate, densely silky

within; petals 5, 8-12 x 2.5 cm, linear-oblong; stamens about numerous
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in 5 bundles; ovary ovoid, tomentose. Fruit a capsule, 5-angled, 8-10 x

4-4.5 cm, 5-valved, glabrous.
Fl. & Fr. : November — March.

Distribution : India and Myanmar. Moist forests. Amitha Bachan 123454
(Vazhachal-Karanthodu, rocky streamside or cliffs in evergreen or moist
forests, banks of Chalakkudy river, 320 m)j.

CULLENIA R. Wight
Icon. Pl India Or. 5(1): 22, tt. 1761 & 1762. 1851.

Cullenia exarillata Robyns, Bull. Jard. Bot. Nat. Belg. 40: 249. 1970;
Manilal, Fl. Silent Valley 30. 1988; M.P. Nayar & Biswas in B.D. Sharma
& Sanjappa, Fl. India 3: 402. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For.
64. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 105. 2002; Anil
Kumar et al., Fl. Pathanamthitta 94. 2005; S. K. Srivast. & Vivek in P.
Daniel, Fl. Kerala 1: 448. 2005 Cullenia excelsa Wight, Icon. Pl. India
Orient. t. 1701, 1762.1851, p.p.; Mast. in Hook. f., Fl. Brit. India
1:350.1874; Dunn in Gamble, Fl. Pres. Madras 101.1915. Cullenia
rosayroana Kosterm., Comm. For. Res. Inst. Indones. Bogor 51: 4, . 2e¢ &

3. 1956 & in Reinwardtia 4: 72. 1956. Vediplavu, Kurangupali.
Plate 14. A

Evergreen trees to 40 m high, buttressed; older branches covered
with large tubercles; young branchlets and underside of leaves with
peltate scales. Leaves simple, elliptic-oblong, acute or acuminate at apex,
rounded or obtuse at apex; lamina to 10-20 x 4-8 cm, entire, coriaceous,
shiny above, covered with orange peltate scales beneath; petiole to 15
mm, stout, grooved above; Flowers bisexual, 3 cm long, golden
brownish-yellow, densely clustered on tubercles on old branches; pedicel

2 cm long; calyx tube 3 cm long, 5-lobed at apex, densely lepidote
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outside; corolla absent; staminal tube 3-5 cm long, 5-lobed at apex with
many stamens along the margin; ovary superior, syncarpous, densely
lepidote, 5-locular; ovules 2 in each locule; Fruit a capsule, 10-20 cm
across, globose, spiny, 5-valved; seeds 2 in each locule, 4 X 2 cm dark

brown, shining.
Fl. & Fr. : January — November.

Distribution: Endemic to Southern Western Ghats. Large canopy trees of
the wet-evergreen forests, riparian vegetation in the low-medium
elevations. Amitha Bachan 72081 (Sholayar, riparian evergreen forests,
banks of Sholayar river, 700 m); Amitha Bachan 98737 (Karimalathodu -

Sholayar, riparian evergreen forests, Karimalathodu, 1000 m).
22. STERCULIACEAE (DC.) Bartl.
Ord. Nat. PL. : 225. 1830.

Key to genera

la. Flowers unisexual; petals absent...........c.coooiiiiiiiiiiiin 2
1b. Flowers bisexual; petals present.......c.coocoeiiiiiiiiiiiiiiiiiiiiinnenee. 4
2a. Fruit winged, 1-seeded, indehiscent...............cooiiiiiiiiini. Heritiera
2b. Fruit unwinged, 2-many seeded, dehiscent.......................L 3
3a. Branches glabrous; seeds winged............c.c.coeeiiiiin Pterygota
3b. Branches tomentose; seeds wingless........c..coeeviiiiin. Sterculia
4a. Fruit a spirally twisted follicle; petals unequal................... Helicteres
4b. Fruit not spirally twisted; petals equal.................... 5
5a. Ovary 1-celled; capsule 1-seeded.............cccoviiiiiii, Waltheria
5b. Ovary 5S-celled; capsule many-seeded...........ccoooiiiiiiiiiiiiinn. 6
6a. Herbs; stamens 5; seeds wingless ...........coooiiiiiiiiiinn. Melochia
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6a. Trees; stamens numerous; seeds winged.................... Pterospermum
HELICTERES Linnaeus
Sp. P1. 963. 1753.

Helicteres isora L., Sp. Pl. 963. 1753; Mast. in Hook. f., Fl. Brit. India 1:
365. 1874; Dunn in Gamble, Fl. Pres. Madras 107. 1915; Manilal, FIl.
Silent Valley 31. 1988; K. C. Malick in B. D. Sharma & Sanjappa, Fl.
India 3: 426. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 66. 1996; N.
Mohanan & Sivad., Fl. Agasthyamala 107. 2002; Anil Kumar et al., FL
Pathanamthitta 94. 2005; Chithra in P. Daniel, Fl. Kerala 1: 456. 2005
C. N. Sunil & Sivad., Fl. Alappuzha 155. 2009. Idampiri-Valampiri.

Plate 14. G

Large shrubs to small trees. Leaves obovate, orbicular, to 16 x 6
cm, obliquely cordate at base, obtuse at apex, serrate, 3-nerved from
base, scabrous. Flowers axillary, fascicled or solitary; calyx 1.5 cm long,
tubular, 5-toothed, yellowish; petals to 3.5 cm long, unequal, reddish;
gynophore 4 cm long, curved; stamens 5, filaments short, united at base;
ovary 5-celled; ovules many; style 5. Fruit a spirally twisted follicle, 5 cm

long; seeds many, tubercled.
Fl. & Fr. : September — December.

Distribution: Indo-Malysia, China and Australia. Moist forests. Amitha
Bachan 123459 (Vazhachal, open degraded areas in the riparian forests,
banks of Chalakkudy river, 240 m).

HERITIERA W. Aiton
Hort. Kew. ed. 1, 3: 546. 1789.

Heritiera papilio Bedd., Fl. Sylv. t. 218. 1872; Mast. in Hook. f., Fl. Brit.
India 1: 363. 1874; Dunn in Gamble, Fl. Pres. Madras 104. 1915;




Manilal, Fl. Silent Valley 32. 1988; K. C. Malick in B. D. Sharma &
Sanjappa, Fl. India 3: 430. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For.
66. 1996; Chithra in P. Daniel, Fl. Kerala 1: 458. 2005. Cholachaachi.

Medium sized trees. Leaves simple, alternate, ovate-lanceolate, to
10 x 4 cm, acute at apex, rounded or cordate at base, entire, 3-nerved
from base, densely white scaly below. Flowers unisexual, in axillary
panicles; peduncle tomentose; calyx campanulate, 0.4 cm long, 5-lobed,
lobes acute; Petals absent; stamens 5; anthers 5, sessile on tip of
staminal column; carpels 5-6, free, ovules 1-2 in each; styles recurved,;
stigmas globose. Fruit of 5 distinct winged 1-seeded samaras, to 5 cm

long; wings membranous.
Fl. & Fr. : January — May.

Distribution: India and Bangladesh. Evergreen forests. Rocky river
margins. Amitha Bachan 123484 (Orukombankutty-Parambikulam,

riparian forest, banks of Kuriyarkutty river, 500 m).
MELOCHIA Linnaeus
Sp. PL. 674. 1753.

Melochia corchorifolia L., Sp. Pl. 675. 1753; Mast. in Hook. f., Fl. Brit.
India 1: 374. 1874; Dunn in Gamble, Fl. Pres. Madras 110. 1915; K. C.
Malick in B. D. Sharma & Sanjappa, Fl. India 3: 441. 1993; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 67. 1996; N. Mohanan & Sivad., Fl
Agasthyamala 108. 2002; Anil Kumar et al.,, Fl. Pathanamthitta '95.
2005; Chithra in P. Daniel, Fl. Kerala 1: 462. 2005C. N. Sunil & Sivad.,
Fl. Alappuzha 138. 2009.

Slender herbs, stellate pubescent. Leaves ovate-lanceolate, 1-4 x
0.5-2 cm, rounded at base, serrate, scabrid. Flowers bisexual, 2-6

together, in densly crowded terminal clusters; cymes sessile; sepals
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campanulate, 0.3 cm long, lobes subulate; petals pink, obovate, equal,
0.5 cm long, glabrous; stamens 5, united at base; ovary 5-celled, 2-
ovules in each, densely hairy; styles 5, free. Capsule 5-valved, depressed

globose, 0.5 cm across; seeds 1 or 2, angular.
Fl. & Fr. : Throughout the year.

Distribution : Pantropical. A common weed in open areas. Amitha Bachan
123689 (Poringalkuthu, open areas near river, banks of Chalakkudy

river, 350 m).
PTEROSPERMUM Schreber
Gen 2: 461. 1791, nom. cons.

Pterospermum diversifolium Blume, Bijdr. 88. 1825; Mast. in Hook. f.,
Fl. Brit. India 1: 367. 1874; Dunn in Gamble, Fl. Pres. Madras 108.
1915; Chandra in B. D. Sharma & Sanjappa, Fl. India 3: 449. 1993;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 67. 1996; Anil Kumar et al., Fl.
Pathanamthitta 95. 2005; Chithra in P. Daniel, Fl. Kerala 1: 464. 2005.
Pterospermum glabrescens Wight & Arn., Prodr. 69. 1834. Pambaram.

Medium sized trees to 25 m high; branches horizontal; bark
greyish brown. Leaves oblong, to 25 x 14 cm, abruptly acuminate at
apex, cordate at base; nerves 12 pairs; petiole 1.5 cm long. Flowers
bisexual, axillary, solitary; pedicel 1.5 cm long; sepals oblong, 10 x 1 cm,
pubescent outside; petals oblong, equal, to 8 x 1 cm, glabrous, white;
stamens numerous; ovary S-celled. Capsule 5-angled, to 15 cm long,

smooth; seeds many in each cell, winged at one end.
Fl. & Fr. : December - May.

Distribution: Indo-Malaysia. Moist forests. Amitha Bachan 99193
(Vazhachal, riparian forests, banks of Chalakkudy river, 220 m).
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STERCULIA Linnaeus
Sp. PL. 1007. 1753.

Key to species

la. Leaves palmatly lobed...... ... 2
1b. Leaves undivided. ..ottt S. guttata
2a. Leaves with 5-7 long acuminate lobes; calyx pink.............. S. villosa
2b. Leaves with 5 short caudate lobes; calyx yellow................... S. urens

Sterculia guttata Roxb. ex DC., Prodr. 1: 482.1824; Mast. in Hook. f.,
Fl. Brit. India 1:355.1874; Dunn in Gamble, Fl. Pres. Madras 106. 1915;
Manilal, Fl. Silent Valley 33. 1988; K. C. Malick in B. D. Sharma &
Sanjappa, Fl. India 3: 462. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For.
70. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 111. 2002; Anil
Kumar et al, Fl. Pathanamthitta 96. 2005; Chithra in P. Daniel, Fl.
Kerala 1: 472. 2005 C. N. Sunil & Sivad., Fl. Alappuzha 140. 2009.
Kavalam, Thondi. Plate 14. E

Trees, to 20 m high; branchlets stellate-tomentose. Leaves simple,
alternate, broadly ovate-oblong, 10-24 x 5-15 cm, obtuse to truncate at
base, acuminate or caudate-acuminate at apex, entire, glabrous above,
stellate-tomentose beneath, coriaceous; 3-5-ribbed from base,
prominent, lateral nerves 5-7 pairs; petiole to 5 cm long, stout, swollen
at both ends, stellate-tomentose. Flowers unisexual, polygamous,
arranged in simple cymes, white, dotted with pink; calyx campanulate,
stellate tomentose, lobes 5, broadly ovate, united to middle; acute; petals
absent; male flowers: staminal column recurved, anthers 10-12 arranged
at tip, column hairy at apex; bisexual flowers: ovary 5, free, superior,
globose, strigose with stellate hairs. Fruit an aggregate of 1-5 radiating

follicles, obovoid, red; seeds ovoid, black, smooth, shining.




Fl. & Fr. : October- March.

Distribution: Indo-Malaysia. Moist forests. Amitha Bachan 117710
(Vazhachal, riparian forest, banks of Chalakkudy river, 200 m).

Sterculia urens Roxb., Pl. Coromandel t. 24. 1795; Mast. in Hook. f., Fl.
Brit. India 1: 355. 1874; Dunn in Gamble, Fl. Pres. Madras 106. 1915; K.
C. Malick in B. D. Sharma & Sanjappa, Fl. India 3: 471. 1993; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 70. 1996; Chithra in P. Daniel, Fl. Kerala 1:
473. 2005. Paravakka.

Small deciduous trees, to 15 m high; branches tomentose. Leaves
simple, alternate, palmately 3-5 lobed, clustered at the tips of branchlets,
orbicular, to 30 x 25 cm, cordate at base, acuminate or caudate-
acuminate at apex, entire, glabrous above, velvety pubescent beneath,
coriaceous; 3-5-ribbed from base. Flowers unisexual, polygamous,
greenish-yellow, in axillary tomentose panicles; calyx yellow,
campanulate, hairy on both surfaces, lobes 5, a small hairy gland at the
base of each lobe; petals absent; male flowers: staminal column short
with 10 anthers at its tip; bisexual flowers: carpels usually 5, free,
superior, on a short gynophore; style short, thick, hairy; stigmas 5;
stamens in a ring round the carpel. Fruit an aggregate of 4-6 follicles,

red, dense pubescent; seeds brown, 3-6, oblong.
Fl. & Fr. : January-May.

Distribution: Indo-Malaysia. Rocky stream banks. Amitha Bachan 99159
(Vazhachal, rocky river banks, banks of Chalakkudy river, 200 m)

Sterculia villosa Roxb. ex Smith in Rees, Cyclop. 36: n.16. 1816; Mast.
in Hook. f., Fl. Brit. India 1: 355. 1874; Dunn in Gamble, Fl. Pres.
Madras 106. 1915; K.C. Malick in B.D. Sharma & Sanjappa, Fl. India 3:
472. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 70. 1996; N. Mohanan

206



& Sivad., Fl. Agasthyamala 112. 2002; Chithra in P. Daniel, Fl. Kerala 1:
474. 2005. Vakka. Vakkanarumaram.

Small trees to 10 m high; bark pale brown, fibrous; branchlets
pubescent. Leaves simple, palmately 5-7 lobed, alternate, to 25 cm
across, cordate at base; lobes caudate-acuminate at apex, penninerved,
downy pubescent below; petioles 15-20 cm long. Flowers unisexual, on
terminal panicles, cream-coloured, 2 cm across; pedicels 0.5 cm long;
calyx 0.8 cm long, lobes oblong, tomentose outside; petals absent;
stamens 10, anthers along the rim of staminal column; column hairy at
apex; staminodes 10 in female flowers. Fruit an aggregate of 2-7 follicles,

to 7 cm long, brown, tomentose, seeds many, black, smooth.
Fl. & Fr. : February-May.

Distribution: South Asia and Myanmar. Rocky outcrops in moist forests.
Amitha Bachan 123473 (Vazhachal, rocky river margins, banks of the
Chalakkudy river, 200 m).

WALTHERIA Linnaeus
Sp. PL. 673. 1753.

Waltheria indica L., Sp. Pl. 673. 1753; Mast. in Hook. f., Fl. Brit. India
1: 374. 1874; Dunn in Gamble, Fl. Pres. Madras 111. 1915; K.C. Malick
in B.D. Sharma & Sanjappa, Fl. India 3: 473. 1993; N. Mohanan &
Sivad., Fl. Agasthyamala 112. 2002; Anil Kumar et al, FL
Pathanamthitta 97. 2005; Chithra in P. Daniel, Fl. Kerala 1: 476. 2005
C. N. Sunil & Sivad., Fl. Alappuzha 141. 2009. Waltheria americana L.,
Sp. PL. 673. 1753.

Herbs, to 70 cm high, densely tomentose. Leaves ovate, to 1.5-5 x
0.5-3 cm, acute at apex, obtuse to cordate at base, crenate; petiole 1.5

cm long. Flowers 3-10-together, in axillary or terminal heads, bisexual,
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sessile; calyx tubular, 0.4 cm long, lobes subulate; petals yellow, equal,
obovate, 0.4 cm long, stamens 5, monadelphous; ovary 1l-celled, 2-
ovuled, pubescent; style lateral. Capsule 2-valved; 1-seeded, hairy at

apex.
Fl. & Fr. : October- April.

Distribution: Pantropical. Open wet areas, usually as a weed. Amitha
Bachan 123473 (Vazhachal, riparian open areas, banks of Chalakkudy

river, 230 m).
23. TILIACEAE Juss.
Gen. PL. 289. 1789
Key to Genera
la. Fruit @ drupe. ..o s Grewia
1b. Fruit a capsule...... ..coooiiiiiiiiiiiiiiiins Triumfetta
GREWIA Linnaeus
Sp. PL. 964. 1753.
Key to species
la. Large tree; leaves broadly ovate................oooviiiiiiiin. G. tiliifolia
1b. Small tree or large shrubs; leaves elliptic-lanceolate....... G. serrulata

Grewia tiliifolia Vahl, Symb. Bot. 1: 35. 1790; Mast. in Hook. f., Fl. Brit.
India 1: 386. 1874, "tiliaefolia"; Dunn in Gamble, Fl. Pres. Madras 118.
1915; Manilal, Fl. Silent Valley 34. 1988; P. Daniel & M. Chandra. in
B.D. Sharma & Sanjappa, Fl. India 3: 511. 1993; Sasidh. & Sivar., F1. PL
Thrissur For. 72. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 115.
2002; Anil Kumar et al., Fl. Pathanamthitta 99. 2005; P Chithra in P.
Daniel, Fl. Kerala 1: 493. 2005. Grewia leptopetala Brandis, Indian Trees
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100. 1906. Grewia tiliifolia Vahl var. leptopetala (Brandis) Cooke, Fl.
Pres. Bombay 142. 1901. Grewia tiliifolia Vahl var. argentea Burret,
Notizbl. Bot. Gart. Berlin-Dahlem. 9: 659. 1926; V. Naray & R. S. Rao in
J. Indian Bot. Soc. 29: 179. 1950. Chadachi.

Large trees; branchlets tomentose. Leaves simple, alternate,
broadly ovate or obliquely ovate, 6-25 x 3-18 cm, obliquely cordate or
subcordate at base, acute at apex, crenate-serrate, glabrescent above,
pubescent beneath, coriaceous, 5-7-ribbed from base, prominen;c.
Flowers in axillary umbels; peduncle 1.5-2 cm long; sepals 5, pubescent;
petals 5, yellow, half the length of sepals, entire or notched, densely
tomentose outside; stamens many, free, inserted on a glandular torus;
gland densely villous on the margin; ovary superior, globose, hirsute, 2-
4-celled, ovules 2-many; style subulate. Drupe subglobose, 2-lobed,

reddish, hairy.
Fl. & Fr. : February —May.

Distribution: Tropical-Africa, India to Indo-China. Moist forests. Dry
riparian areas. Amitha Bachan 98773 (Vazhachal, degraded riparian
forest, banks of Chalakkudy river, 180 m).

Grewia serrulata DC., Prodr. 1: 510. 1824; ; V. Naray & R. S. Rao in J.
Indian Bot. Soc. 29: 179. 1950; P. Daniel & M. Chandra. in B.D. Sharma
& Sanjappa, Fl. India 3: 509. 1993; P. Daniel, Fl. Kerala 1: 492. 2005.
Grewia glabra Blume, Bijdr. 115. 1825; Manilal, Fl. Silent Valley 33.
1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 72. 1996; Chitra in P. Daniel
Fl. Kerala 1: 492: 2005. Grewia laevigata sensu Mast. in Hook. f., FL
Brit. India 1: 389. 1874, non Vahl 1790. Grewia disperma sensu Dunn in
Gamble, Fl. Pres. Madras 118. 1915 non Rottl. ex Spreng. 1825; Anil
Kumar et al., Fl. Pathanamthitta 99. 2005. Plate 14. B & C
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Small trees or shrubs, branchlets slender, glabrous. Leaves simple,
alternate, distichous, elliptic, elliptic-lanceolate, 5-12 x 2-4 cm, acute or
round at base, acuminate to caudate-acuminate at apex, serrate,
sparsely stellate-pubescent; 3-ribbed from base. Flowers yellowish-white,
in axillary umbellate cymes; peduncles 3 times longer than petiole;
sepals 5, free, 3-nerved, stellate pubescent outside; petals 5, white,
ovate, shorter than sepals, often notched; stamens many, inserted on a
short glandular torus; style longer than stamens; stigma fimbriate.

Drupe, globose, 1-4-lobed, glabrous, greenish-black.
Fl. & Fr. : August-November.

Distribution: Indo-Malaysia and Africa. Moist forests. Amitha Bachan

98873 (Sholayar, riparian forests, banks of Sholayar river, 700 m).
TRIUMFETTA Linnaeus
Sp. Pl. 444. 1753.
Key to species
la. Leaves elliptic-lanceolate; capsule 2.5 cm across................ T. pilosa
1b. Leaves rhomboid-ovate; capsule under 0.5 cm long.....T. rhomboidea

Triumfetta pilosa Roth, Nov. Pl. Sp. 223. 1821; Mast. in Hook. f., FlL
Brit. India 1: 394. 1874; Dunn in Gamble, Fl. Pres. Madras 120. 1915;
Manilal, Fl. Silent Valley 34. 1988; P. Daniel & M. Chandra. in B.D.
Sharma & Sanjappa, Fl. India 3: 519. 1993; Sasidh. & Sivar., Fl. PL
Thrissur For. 73. 1996; Anil Kumar et al., Fl. Pathanamthitta 101. 2005;
Chitra in P. Daniel in Fl. Kerala 1: 496. 2005. Triumfetta cana Blume,
Bijdr. 113. 1825; Mast. in Hook. f., Fl. Brit. India 1: 396. 1874.

Large perennial herbs or undershrubs, to 2 m high; branches
stellate-hairy. Leaves ovate-lanceolate, to 14 x 5 cm, rounded at base,

acuminate at apex, serrate, densely stellate-hairy below, 5-nerved from
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base. Flowers 3-10-together; pedicel 3 mm long; sepals 1 cm, hairy
outside; petals yellow, oblanceolate, 0.7 mm, hairy at base; stamens 10,
filaments 0.7 mm long. Capsule hirsute, densely glochidiate-bristled, 2.5

cm across including bristles.
Fl. & Fr. : November-February.

Distribution: Tropical Africa and central and east Asia. Moist forests.
Amitha Bachan 117784 (Vazhachal, riparian forest vegetation, banks of
Chalakkudy river, 240 mj.

Triumfetta rhomboidea Jacq., Enum. Syst. Pl. 22. 1760; Mast. in Hook.
f., Fl. Brit. India 1: 395. 1874; Gamble, Fl. Pres. Madras 120. 1915;
Manilal, Fl. Silent Valley 35. 1988; P. Daniel & M. Chandra. in B.D.
Sharma & Sanjappa, Fl. India 3: 520. 1993; Sasidh. & Sivar., Fl. PL
Thrissur For. 73. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 118.
2002; Anil Kumar et al.,, Fl. Pathanamthitta 101. 2005; Chithra in P.
Daniel, F1. Kerala 1: 497. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 144.
2009. Triumfetta angulata Lam., Encycl. 3: 421. 1789. Triumfetta
trilocularis Roxb., Fl. India 2: 462. 1832. Triumfetta tungarensis Billore,
J. Econ. Tax. Bot. 3: 621. 1982.

Erect undershrubs or herbs; stem hairy, hairs simple or stellate or
mixed. Leaves rhomboid-ovate, 3-lobed, to 7 x 6 cm, cordate or rounded
at base, acuminate at apex, densely stellate-tomentose below, 3-5-ribbed
from base; petiole to 3 cm long. Flowers on terminal or leaf opposed
cymes, 3-15 together; pedicels 0.5 cm long; sepals 0.7 x 0.1 cm, sparsely
stellate-hairy; petals oblanceolate, 0.6 x 0.2 cm, with two tufts of hairs at

base. Capsule subglobose, to 0.5 cm across with fibrous bristles.

Fl. & Fr. : August — February.
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Distribution: Pantropical. Common in open areas. Amitha Bachan 117783
(Vazhachal, riparian forests, banks of Chalakkudy river, 240 m).

24. ELAEOCARPACEAE Juss. ex DC.
Prodr. 1: 519. 1824.
ELAEOCARPUS Linnaeus
Sp. P1. 515. 1753.

Key to species

la. Flowers under 1 cm acorss, sepalsunder 1 cm.........ccccooviiiininen, 2
1b. Flowers > 1 cm across; sepals 1-2 cm..............ooeee E. tuberculatus
2a. Anthers ciliate on the longer valve....................oone. E. serratus
2b. Anthers not ciliate on the longer valve........................... E. variabilis

Elaeocarpus serratus L., Sp. Pl. 515. 1753, var. serratus; Mast. in
Hook. f., Fl. Brit. India 1:401.1874; Dunn in Gamble, Fl. Pres. Madras
124. 1915; S. K. Murti in B. D. Sharma & Sanjappa, Fl. India 3: 553.
1993; Sasidh. & Sivar., Fl. Pl. Thrissur For. 74. 1996; Zmarzty, Kew Bull.
56: 434. 2001; N. Mohanan & Sivad., Fl. Agasthyamala 121. 2002; Anil
Kumar et al., Fl. Pathanamthitta 102. 2005; Reemakumari et al. in P.
Daniel, Fl. Kerala 1: 502. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 146.
2009. Elaeocarpus oblongus Gaertn., Fruct. 1:202. t. 43. 1788. Kara.

Plate 15. E

Small trees, to 20 m high, large buttresses often with aerial roots;
branchlets, petioles, peduncles and young leaves densely pubescent.
Leaves simple, alternate, elliptic-ovate or elliptic-obovate, 5-12 x 2-5 cm,
acute at base, acute to caudate-acuminate or obtusely acuminate at
apex, crenate-serrate, glabrous, coriaceous; lateral nerves 3-8 pairs,

pinnate; petiole to 3 cm, slender, pubescent. Racemes axillary, to 8 cm
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long; sepals 5, ovate, pubescent on outside, densely glandulose, valvate;
petals 5, laciniate, inserted round the base of glandular disc; stamens
many, inserted between the glands on the disc; anthers not awned,
tipped with hairs; ovary superior, densely tomentose, raised on torus, 3-
celled, ovules 2 in each cell. Drupe subglobose, green; stone tubercled;

seed one.
Fl. & Fr. : April-June.

Distribution : Indo — Malaysia. Evergreen forests, also sacred groves in the
lower plains. Amitha Bachan 123416 (Vazhachal, riparian evergreen
forests, banks of Chalakkudy river, 220 m).

Elaeocarpus tuberculatus Roxb., Fl. India 2: 594.1832; Mast. in Hook.
f., Fl. Brit. India 1:404.1874; Dunn in Gamble, Fl. Pres. Madras 124.
1915; Manilal, Fl. Silent Valley 37. 1988; Murti in B. D. Sharma &
Sanjappa, Fl. India 3: 559. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For.
74. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 121. 2002; Anil
Kumar et al.,, Fl. Pathanamthitta 102. 2005; Reemakumari et al. in P.
Daniel, Fl. Kerala 1: 503. 2005; Monocera tuberculata (Roxb.) Wight &
Arn., Prodr. 83. 1834. Puzhathanni, Poumbu. Plate 15. A

Medium sized buttressed trees, to 25 m high; young parts densely
brown villous; branches monopodial; branchlets terete, marked with
leafscars. Leaves simple, alternate, clustered at the tip of branchlets,
obovate, to 10-20 x 5-12 cm, cuneate or round at base, acute, obtuse or
retuse at apex, subentire to distantly serrate, glabrous above, pubescent
beneath, lateral nerves 8-11 pairs; petiole to 2.5 cm, pubescent, swollen
tipped; Racemes axillary to 12 cm long; flowers bisexual, white; pedicel to
2 cm long, deflexed; sepals 5, lanceolate, tomentose outside, valvate;
petals 5, white, fimbriate, fulvous tomentose inserted round the base of

glandular disc; stamens numerous, inserted; anthers terminating in long
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bristle; ovary superior, tomentose, placed on raised torus, 2-celled with 2
ovules in each cell. Drupe oblong or ellipsoid, green, to 4 x 2 cm,

tomentose, stones single, compressed, coarsely tuberculate, 1-2-celled.
Fl. & Fr. : December- June.

Distribution : Indo-Malaysia. Along banks of streams in evergreen forests.
Amitha Bachan 99019 (Orukombankutty, riparian evergreen forests,

banks of Chalakkudy river, 500 m).

Elaeocarpus variabilis Zmarzty, Kew Bull. 56: 429. 2001. Elaeocarpus
oblongus sensu Mast. in Hook.f., Fl. Brit. India 1: 403. 1874, non Gaertn.
1788; Dunn in Gamble, Fl. Pres. Madras 124. 1915. Craspedum
tectorium Lour., Fl. Cochinch. 336. 1790. Elaeocarpus tectorius (Lour.)
Poir. in Lam., Encycl. Suppl. 2: 704. 1812; S. K. Murti in B. D. Sharma &
Sanjappa, Fl. India 3: 5359. 1993. Elaeocarpus glandulosus sensu auctt.
Manilal, Fl. Silent Valley 36. 1988; S. K. Murti in B. D. Sharma &
Sanjappa, Fl. India 3: 539. 1993; Sasidh. & Sivar., Fl. Pl. Thrissur For.
74. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 119. 2002;
Reemakumari et al. in P. Daniel, Fl. Kerala 1: 499. 2005, non Wall. ex
Merr. 1951. Nakara. Plate 15. C

Small to medium sized tree; buttressed; branchlets, young leaves
and buds densely pubescent. Leaves simple, alternate, elliptic-ovate to
elliptic-obovate to 10 x 5 cm, acute at base, acuminate at apex, distantly
crenate or serrate, glabrous on both sides, coriaceous, glandular, lateral
nerves pinnate, 4-8 pairs; petiole to 2 cm long, slender, pubescent when
young, swollen at both ends, 2 minute glands at tip. Racemes axillary
and terminal; flowers bisexual, white; pedicel 0.3 cm long; sepals 5,
ovate-lanceolate, 0.5 cm, puberulous outside, glandular inside; petals 5,
white, 0.6 cm, laciniate, glandular, inserted on the base of glandular

disc; stamens many, inserted; anthers tipped with hairs; ovary superior,
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subglobose, placed on a raised torus, densely hairy outside, 3-celled,
ovules 2 in each cell; style subulate, entire. Drupe oblong, green, 2.5 x 2

cm, with a single stone inside.
Fl. & Fr. : December - May.

Distribution : Indo-Malaysia. Evergreen forests. Amitha Bachan 99104
(Orukombankutty, riparian evergreen forests, banks of Chalakkudy river,
500 m).

25. MALPIGHIACEAE Juss.
Gen. Pl. 252. 1789.
HIPTAGE J. Gaertner
Fruct. 2: 169. 1790, nom. cons.

Hiptage benghalensis (L.) Kurz, J. Asiat. Soc. Bengal 43: 136. 1874;
Manilal, Fl. Silent Valley 38. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
75. 1996; R.C. Srivastava. in Hajra et al.,, Fl. India 4:14.1997; N.
Mohanan & Sivad., Fl. Agasthyamala 125. 2002; Anil Kumar et al., Fl.
Pathanamthitta 104. 2005; V. Chandras. in P. Daniel, Fl. Kerala 1: 515.
2005; C. N. Sunil & Sivad., FL Alappuzha 147. 2009. Banisteria
benghalensis L., Sp. Pl. 427. 1753. Hiptage madablota Gaertn., Fruct.
Sem. Pl. 2: 169, t. 116. 1790; Dunn in Gamble, Fl. Pres. Madras 128.
1915. Gaertnera racemosa Roxb., Pl. Coromandel 1; 74, t. 18. 1795 & Fl.
India 2: 368. 1832. Chittilakody.

Large woody climber. Leaves opposite, elliptic, to 15 x 7 cm,
acuminate at apex, obtuse at base, nerves 7 pairs, coriaceous; petiole 1
cm long, hirtus. Flowers on terminal and axillary racemes; racemes to 10
cm long; pedicels to 2 cm long, hispid; bracts lanceolate. Flowers white,
calyx lobes ovate, obtuse, hispid, with a large red gland on one lobe,

decurrent on petiole; petals 5, obovate, 1.2 x 1.0 cm, obtuse, fimbriate on
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margins, clawed; stamens 10, free, one much longer than the other;
ovary 3-lobed, densely hairy; style 1, 1.2 cm long, curved. Samara 3
winged, wings elliptic to obovate, to 5 x 1.5 cm; seeds globose 0.5 cm

across, compressed.
Fl. & Fr. : November- April.

Distribution: Indo-Malaysia and China. Along riverbanks in moist forests.
also in sacred groves in the plains. Amitha Bachan 99157
(Poringalkuthu, riparian forests, banks of Chalakkudy river, 350 m).

26. BALSAMINACEAE
A. Rich. in Bory, Dict. Class. Hist. Nat. 2: 173. 1822.
IMPATIENS Linnaeus
Sp. P1. 937. 1753.

Key to species

la. Acaulescent scapigerous herbs; leaves radical............... I. scapiflora
1b. Caulescent non scapigerous herbs; leaves cauline....................... ... 2
2a. Epiphytic perennial herbs............... I. parasitica
2b. Non epiphytic herbs.. ...t e 4
3a. 16aVES OPPOSIEE. ..ottt et )
3b. leaves alternate or vericillate.............cooiiiiiiiiiiii e 8
4a. Spur 0-2 mm loNg...coeiviii i I. herbicola
4b. SpUur 0.5-4 CIM IONE. . cniiii i )
S5a. Leaves sessile...............ocoiiiiii I. chinensis var. brevicornis
Sb. Leaves petioled.......ooiiiiiiiiiii i 7
ba. Leaves linear-lanceolate; short petioled................................ I. minor
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6b. Leaves ovate; long petioled.............o..o i I. goughii

7a. Leaves vericillate; flowers scarlet coloured.................... I. verticillata
7b. Leaves alternate or scattered; flowers pink or rose........................... 9
8a. Leaves alternate, to 7 cm long; flowers pink; ..................... I. flaccida
8b. Leaves scattered, to 16 cm long; flowers rose................... I. maculata

Impatiens chinensis L. var. brevicornis Barnes J. Indian Bot. Soc. 18:
99. 1939. Vivek et dl. in Hajra et al. Fl. India 4: 131. 1997; Impatiens
chinensis L., Sp. Pl. 937. 1753; Hook. f., Fl. Brit. India 1: 444. 1874,
Gamble, Fl. Pres. Madras 139. 1915; Manilal, Fl. Silent Valley 39. 1988;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 77. 1996; Vivek. et al. in Hajra et
al., Fl. India 4: 131. 1997; N. Mohanan & Sivad., Fl. Agasthyamala 130.
2002; Anil Kumar et al., Fl. Pathanamthitta 107. 2005; Rathakr. et al. in
P. Daniel Fl. Kerala 1: 534. 2005, non L. 1753. Impatiens fasciculata
Lam., Dict. 1: 359. 1873. Plate 15. B

Succulent herbs, usually unbranched, to 40 cm high, reddish.
Leaves simple, opposite, linear-oblong, cordate at base, distantly crenate,
glabrous. Flowers pink, axillary, pedicelled; pedicels 3 cm long, deflexed
in fruits. lip 8 mm long, acuminate and curved back at apex, Sepals 3, 2
lateral smaller, the lower large and spurred, linear-lanceolate, spur 15
mm long, slender. Petals 5, standard petal ovate; wings broadly obovate,
without claw; spur longer than the wing petal. Capsule 10 mm long,

glabrous, Seeds black, smooth.
Fl. & Fr. : August-December.

Distribution : India and China. Wet areas and streamside. Amitha Bachan
99093 (Sholayar, wet streamside, Kulamalithodu, 800 m); Amitha
Bachan 98954 (Nelliyampathy, streamside vegetation, Veettiyar, 1100 m).
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Impatiens flaccida Arn., Comp. Bot. Mag. 1: 322.1836; Hook. {., Fl. Brit.
India 1:457.1874; Gamble, Fl. Pres. Madras 143. 1915; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 78. 1996; Vivek. et al. in Hajra et al., Fl. India 4:
146. 1997; Anil Kumar et al., Fl. Pathanamthitta 107. 2005; Rathakr. et
al. in P. Daniel Fl. Kerala 1: 540. 2005

Erect herbs, to 40 cm high, glabrous. Leaves to 7 x 3 cm, all
alternate, elliptic, ovate, acute or shortly acuminate at tip, acute at base,
serrate crenate, eglandular, glabrous; lateral nerves to 10; petiole to 3 cm
long. Flowers solitary or paired, axillary, pink in color; pedicels to 5 cm
long; lip 6 x 3.5 cm, acute; spur to 2-3.5 cm long, slender, glabrous;
sepal 2 x 1 mm, ovate, acute; standard 8-10 mm long, broadly oblong,
emarginate at apex, keeled; lobes of wings equal, 13 mm long, obtuse,
pink, obtuse. Capsule 12 x 5 mm, ellipsoid, glabrous; seeds minutely

hairy.
Fl. & Fr. : July — October.

Distribution: Endemic to South India and Sri Lanka. Wet open rocky
areas. Streamside wet rocky areas, Amitha Bachan 99092 (Sholayar,

streamside, banks of Sholayar river, 700 m).

Impatiens goughii Wight, Illustr. Ind. Bot. 1: 160. 1840; Hook. f., FlL
Brit. India 1: 452. 1874; Gamble, Fl. Pres. Madras 144. 1915; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 78. 1996, Vivek. et al. in Hajra et al., Fl. India
4: 152. 1997; Anil Kumar et al., Fl. Pathanamthitta 107. 2005; Rathakr.
et al. in P. Daniel Fl. Kerala 1: 542. 2005. Impatiens anamallayensis
Bedd., Icon. Pl Indiae Oriant. t. 150. 1868-1874. Impatiens microtheca
Hook. f., Hooker.'s Icon. Pl. 30: t. 2910. 1910. Plate 16. D

Annual slender herbs, to 25 cm tall. Leaves opposite rarely
alternate, to 2.5 x 1-2 cm, ovate- lanceolate, acute, base rounded,

coarsely serrate; petiole to 6 mm long. Flowers pink, in axillary 4-7 cm
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long peduncles; pedicels slender 1-2 cm long. Sepals linear, minute.
Standard petal orbicular, retuse, mucronate; wing petals variable, lower

2- lobed; spur shorter than petals. Capsule ovoid; seeds tubercled.
Fl. & Fr. : July — December.

Distribution: Endemic to the Western Ghats. Wet rocky areas, stream
sides. Amitha Bachan 99091 {Sholayar, riparian vegetation, banks of

Sholayar river, 700 m).

Impatiens herbicola Hook. f., Bull. Misc. Inform. Kew 1911: 354. 1911;
Gamble, Fl. Pres. Madras 141. 1915; Vivek. et al. in Hajra et al., Fl. India
4: 156. 1997; Anil Kumar et al., Fl. Pathanamthitta 107. 2005; Rathakr.
et al. in P. Daniel Fl. Kerala 1: 544. 2005. Plate 15. D

Branched glabrous herbs, 25 cm high, erect. Leaves opposite, to
4.5 X 0.5 cm, linear-oblong, nearly entire, young ones pubescent above.
Flowers paired, axillary; pedicels 1.5 cm long, pubescent on one side
along a line. Lip 5 x 2 mm, boat-shaped, cuspidate, hairy; spur
inconspicuous; sepals 4.5 mm long, linear, pubescent; standard 3 x 3.5
mm, obovate; keel ciliate, produced into a short cusp; wings 5 x 2 mm,
2-lobed; basal lobe shorter, dorsal auricle minute. Capsule 7-10 mm

long, glabrous; seeds many, glabrous, dark-brown.
Fl. & Fr. : November-January.

Distribution: Endemic to Southern Western Ghats, vulnerable. Rocky
cuttings in the riparian areas. Amitha Bachan 123650 (Karimala-
Parambikulam, streamside rock cuttings, banks of Karimalathodu,

1000m).

Impatiens maculata Wight, Madras J. Lit. Sci. ser. 1, 5: 12. 1837; Hook.
f., Fl. Brit. India 1: 465. 1875; Gamble, Fl. Pres. Madras 145. 1915;
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Vivek. et al. in Hajra et al.,, Fl. India 4: 177. 1997; Rathakr. et al. in P.
Daniel Fl. Kerala 1: 550. 2005. Plate 17. B

Large fleshy herbs, to 1-1.5 high; stems blotched with brown spots.
Leaves alternate or scattered, simple, scattered, pubescent, to 16 x 6 cm,
elliptic, acute at both ends, crenate-serrate; petiole to 5 cm long; upper
part of the petiole and base of the lamina with stalked glands.
Racemes axillary, to 15 cm long,; pedicels to 2 cm long. Flowers solitary
on nodes, 3 cm across; lip 10 mm long, cuspidate; spur 15 mm long,
tubular; sepals 6 x 3.5 mm, ovate; standard 5 x 6 mm, orbicular; wings
15-17 mm long; lower lobe very small, rose coloured; upper lobe 15-17 x
10-11 mm, obovate, obtuse. Capsule 8 x 6 mm, bulged to one side,

glabrous; seeds many, brown.
Fl. & Fr. : July —September.

Distribution : Endemic to Southern Western Ghats. Along the stream
sides of evergreen forests at medium to higher elevations. Amitha Bachan

99070 (Sholayar, stream bank, Kulamalithodu, 1000 m).

Impatiens minor (DC.) Bennet, Indian J. For. 2: 283. 1979; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 78. 1996, Vivek. et al. in Hajra et al., Fl. India
4: 181. 1997; Anil Kumar et al., Fl. Pathanamthitta 108. 2005; Rathakr.
et al. in P. Daniel Fl. Kerala 1: 550. 2005. Balsamina minor DC., Prodr. 1:
686. 1824. Impatiens kleinii Wight & Arn., Prodr. 140.1834; Hook. f{., FlL.
Brit. India 1:445.1874; Gamble, Fl. Pres. Madras 140.1915; Manilal, Fl.
Silent Valley 40. 1988. Plate 15.F

Slender glabrous branched herbs, to 30 cm high, glabrous. Leaves
opposite, to 8 x 1.5 cm, elliptic oblong, acute, base serrulate, with a pair
of stalked glands at the base, petiole to 5 mm long. Flowers paired,
axillary; pedicel 15 mm long, deflexed in fruit; lip 4 x 1.5 mm, acute;

spur 10 mm long, straight, slender; sepals 4 mm long, ovate; standard 5
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Plate 15. A. Elaeocarpus tuberculatus Roxb.; B. Impatiens chinensis L.; C.
Elaeocarpus variabilis Zmarzty; D. Impatiens herbicola Hook. f.; E. Elaeocarpus serra-
tus L. var. serratus; F. Impatiens minor (DC.) Bennet




X 4 mm, concave, acute; wings 8 x 3 mm, unlobed, obovate, stalked,

white to pink. Capsule linear, 2 cm long; seeds black.
Fl. & Fr. : August — December.

Distribution: Endemic to Peninsular India, Moist forest areas, rocky or
muddy streamside vegetation Amitha Bachan (Orukombankutty, riparian

vegetation, banks of Chalakkudy river, 400 m).

Impatiens parasitica Bedd., Madras J. Lit. Sci. ser. 2, 20: 66. t.7. f.2.
1859 & Icon. Pl Ind. Oriant. t. 140. 1868-1874; Gamble, Fl. Pres.
Madras 139. 1915; Vivek. et al. in Hajra et al, Fl. India 4: 191. 1997;
Rathakr. et al. in P. Daniel Fl. Kerala 1: 554. 2005. Impatiens jerdoniae
Wight var. parasitica (Bedd.) Hook. f., Fl. Brit. India 1: 460. 1874.

Plate 17. A

Epiphytic succulent herbs, stem stout, very succulent, unevenly
thickened, reddish. Leaves to 6 x 3.5 cm, elliptic-ovate, acute or shortly
acuminate, base acute, serrate, collected towards the apex, glabrous;
petiole to 4 cm long. Cymes 2-4- flowered, axillary; peduncle 2 cm long,
glabrous. Flowers 2.5 cm long; pedicels to 2 cm long; lip greenish at
mouth, rest scarlet; spur 12 mm, reddish, striate; sepals 3 mm long,
linear, green, acute; standard 12 x 14 mm, green with yellow margins,
with a strong midrib; wings 2-lobed, lower lobe larger, flat, enter into the

spur of the lip, red. Capsule 5mm long.
Fl. & Fr. : November-January.

Distribution: Endemic to Southern Western Ghats. Epiphytic herbs on the
evergreen streamside vegetation. Amitha Bachan 72080 (Sholayar-

Chandanthodu, streamside vegetation, 800 m).

Impatiens scapiflora Heyne ex Roxb., Fl. India 2: 464. 1824; Hook. f.,
Fl. Brit. India 1: 443. 1874; Gamble, Fl. Pres. Madras 138. 1915;
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Manilal, Fl. Silent Valley 41. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
79. 1996; Vivek. et al. in Hajra et al., Fl. India 4: 208. 1997; N. Mohanan
& Sivad., Fl. Agasthyamala 133. 2002; Anil Kumar et al, FL
Pathanamthitta 108. 2005; Rathakr. et al. in P. Daniel Fl. Kerala 1: 557.
2005. Impatiens rivalis Wight, Icon. Pl. Ind. Oriant. t. 751. 1844.

Plate 16. A,B & C

Scapigerous herbs with tuberous rootstock. Leaves to 17 x 11 cm
ovate, obtuse, base cordate, distantly serrate, glabrous, all radical,
basally 7-11 nerved; petiole to 15 cm long. Flowers pink, racemose,
confined to the apex of long scape, scape to 30 cm long ; pedicels to 3.5
cm long. Sepals lanceolate, acute. Petals pink in colour, standard petal
orbicular- rhomboid; wings 3- lobed; spur slender, to 5.5 cm long,

incurved. Seeds very minute, clothed with spiral hairs.
Fl. & Fr. : July — September.

Distribution: Endemic to the Western Ghats. Wet dripping rocks in
evergreen riparian forests. Amitha Bachan 99090 (Sholayar, streamside

vegetation on rocky cuttings, banks of Sholayar river, 700 m).

Impatiens verticillata Wight, Madras J. Lit. Sci. ser. 1, 5: 15. 1837;
Hook. f., Fl. Brit. India 1: 452. 1874; Gamble, Fl. Pres. Madras 144.
1915; Vivek. et al. in Hajra et al., Fl. India 4: 225. 1997; N. Mohanan &
Sivad., Fl. Agasthyamala 135. 2002; Anil Kumar et al, FlL
Pathanamthitta 108. 2005; Rathakr. et al. in P. Daniel Fl. Kerala 1: 564.
2005. Plate 17. A

Erect branching herbs attached to rocky streamsides, 30-45 cm
high; stems reddish, glabrous. Leaves whorled, 10-14 x 1-2 cm, narrowly
elliptic, acute at either ends, serrate, glabrous; petiole 1.5 cm long.

Peduncle 5 cm long, few-flowered. Flowers orange-red; pedicels 3.5 cm
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Plate 16. A, B & C. Impatiens scapiflora Heyne ex Roxb., A. & B. Habit, C. Flower; D.
Impatiens goughii Wight; E. Impatiens flaccida Arn.




long, slender; lip 12 x 5 mm, curved, aristate; spur 35 mm long, curved,
slender; sepals 12 x 3 mm, falcate; standard 12 x 10 mm, orbicular,
cuspidate; wings 30 mm long, stalked, unequally 2-lobed. Capsule 20

min long, glabrous; seeds many, 3 mm across, obovoid, densely hairy.

Fl. & Fr. : July-January.
Distribution: Endemic to Southern Western Ghats. Along stream banks in
evergreen forests. Amitha Bachan 123488 (Meenchaliyali-Sholayar,

stream banks, banks of Meenchaliyali stream, 800 m)

27. OXALIDACEAE R. Br.
in Tuckey, Narr. Exped. Zaire : 433. 1818.

Biophytum reinwardtii (Zucc.) Klotzsch. in Peters Reise Mossamb. Bot.
1: 85. 1861, var. reinwardtii; Edgew. & Hook.f. in Hook. f., Fl. Brit. India
1: 437. 1874; Gamble, Fl. Pres. Madras 133. 1915; Sasidh. & Sivar., Fl.
Pl. Thrissur For. 76. 1996; Manna in Hajra et al., Fl. India 4: 236. 1997;
N. Mohanan & Sivad., Fl. Agasthyamala 126. 2002; Anil Kumar et al., Fl.
Pathanamthitta 104. 2005; N. P. Balakr. & Arisdason in P. Daniel Fl
Kerala 1: 573. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 150. 2009.
Oxalis reinwardtii Zucc., Abh. Math.-Phys. Cl. Koenigl. Bayer. Akad.
Wiss. 1: 274. 1829-1830. Mukkutty.

Unbranched erect herbs; stem to 20 cm tall. Leaves 5-12 cm long,
collected at apex into a caudex; leaflets 6-15 pairs, terminal pairs oblong,
to 1 x 0.6 cm, slightly oblique truncate at base, obtuse at apex, margin
ciliate, glabrous; basal smaller, ovate, to 0.5 x 0.3 cm. Inflorescence
Umbels, clustered, long peduncles; peduncle to 15 cm long, glandular-
hispid. Flowers to 8 per umbel; pedicels slender, glandular; sepals ovate-
lanceolate, 4 x 1 mm, acute, brown; petals yellow, 7 x 2 mm,

oblanceolate, retuse, with a red line in the middle; stamens 10,




dimorphic, connate below. Capsule ovoid, to 0.4 cm, glandular

pubescent; seeds ovoid, tubercled, red.
Fl. & Fr. : July-October.

Distribution: Indo-Malaysia and China. On moist soils in the moist forests
to lower plains. Amitha Bachan 98702 (Elanthikkara, riparian, banks of
Chalakkudy river, sea level).

28. RUTACEAE Juss.
Gen. Pl. 296. 1789.

Key to genera

la. Leaves 1-foliolate.......ccooviiniiiniiiii e 2

1b. Leaves 3-many-foliolate..........c.ocoiiiiiiiiiiiiii e 4

2a. Leaves OpPOSIte.......ccocit iiiit i s Acronychia
2b. Leaves alternate.......cooooiiiiiiiiii i e 3

3a. Large shrubs, unarmed..............oooiiiiiiiiiiiii Atalantia
3b. Woody climbers, armed with axillary thorns .................. Paramignya

4a. Stamens equal to the number of sepals ... 5
4b. Stamens twice the number of sepals ..........ooiiiiiiiiiiiii ¢
Sa. Leaves opposite; unarmed tre€sS........coovveveiiiiiniiniiiiiiiniinn, Melicope
5b. Leaves alternate; armed climbers or shrubs......................... Toddalia
6a. Large dioecious trees, flowers unisexual..................... Vepris
6b. Shrubs or small trees; flowers bisexual........ccoevviiiiiiiiiiiiiiiiiieieens 7
Ta. Style persistent.. ..o Glycosmis
Tb. Style deciduouS. ..o Clausena
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ACRONYCHIA J. R. Forster & J. G. A. Forster
Charact. Gen. 53, t. 27. 1776, nom. cons.

Acronychia pedunculata (L.} Miq., Fl. India Bat. Suppl. 532. 1861;
Manilal, Fl. Silent Valley 42. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
80. 1996; K. N. Nair & M. P. Nayar in Hajra et al., Fl. India 4: 392.1997;
N. Mohanan & Sivad., Fl. Agasthyamala 137. 2002; Anil Kumar et al., Fl.
Pathanamthitta 110. 2005; Premnath in P. Daniel Fl. Kerala 1: 582.
2005; C. N. Sunil & Sivad., Fl. Alappuzha 155. 2009. Jambolifera
pedunculata L., Sp. Pl. 349. 1753. Acronychia laurifolia Blume, Cat. Gew.
Buitenz. 63. 1823; Hook. f., Fl. Brit. India 1: 498. 1875; Gamble, Fl
Pres. Madras 152. 1915. Acronychia barberi Gamble, Bull. Misc. Inform.
Kew 1915: 345. 1915 & Gamble, Fl. Pres. Madras 152. 1915.

Mavaranchi, Verukutheenni.

Small to medium sized evergreen trees; branchlets stout, terete,
glabrous. Leaves unifoliolate, opposite, decussate, estipulate, obovate to
oblong, obtusely acute at apex, acute at base, 8-15 x 3-6 cm; nerves to
13 pairs, strongly reticulate; rachis 1-3 cm long, slender, glabrous,
grooved above; Flowers bisexual, yellowish-white; in trichotomous,
corymbose, axillary cymes, pedicelled; sepals 4, 0.15 cm long, ovate,
obtuse; petals 4, 0.6 x 0.2 cm, oblong, densely hairy within; stamens 8,
2-seriate; filaments unequal, densely reflexed-hairy; anthers oblong;
ovary 4-celled, superior, conical, partly immersed in the disc, tomentose;
style 1, 3 mm long. Fruit a berry, subglobose, pale-brown, obscurely

lobed, to 1 cm across; seeds black.
Fl. & Fr. : July-August.

Distribution: Indo-Malaysia and China. Evergreen forests. Amitha
Bachan 117771 (Sholayar, riparian forest, banks of Sholayar river,
700m)
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ATALANTIA Correa
Ann. Mus. Natl. Hist. Nat. 6: 383. 1805, nom. cons.

Atalantia racemosa Wight var. bourdillonii K.N. Nair & M.P. Nayar,
Indian J. For. 13: 69. 1990; Sasidh. & Sivar., Fl. Pl. Thrissur For. 80.
1996; K.N. Nair & M.P. Nayar in Hajra et al., Fl. India 4: 271. 1997;
Premnath in P. Daniel Fl. Kerala 1: 582. 2005. Kattunarenga.

Large shrubs to small trees, unarmed, branchlets glabrous. Leaves
elliptic-oblong, acute at either ends, to 13 x 5 cm; nerves many, obtuse;
petiole to 1 cm long. Raceme 1-3 cm long, axillary. Flowers 0.5 cm
across; pedicels 0.2 cm long; sepals orbicular, ciliate; petals white,
orbicular, 0.4 x 0.3 cm, ciliate at apex; stamens monadelphous, staminal
tube 0.1 cm long; anthers 0.15 cm long, cordate at base; ovary 2-celled;

style short or absent; stigma clavate.
Fl. & Fr. : January-March

Distribution: Endemic to Southern Western Ghats. Evergreen forests,
riparian forests. Amitha Bachan 117780 (Vazhachal, riparian forests,

banks of Chalakkudy river, 240 m)j.
CLAUSENA N. L. Burman
Fl. Indica 87, t. 29, f. 2. 1768

la. Flowers 4-merous, leaflets serrulate, inflorescence shorter than

LAV S e C. anisata

1b. Flowers 5-merous, leaflets subentire, inflorescence longer than leaves

.......................................................................................... C. indica

Clausena anisata (Willd.) Hook.f. ex Benth. in Hook., Niger FlL. 256.
1849; K.N. Nair & M.P. Nayar in Hajra et al, Fl. India 4: 321.1997;
Premnath in P. Daniel Fl. Kerala 1: 593. 2005. Amyris anisata Willd., Sp.
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Pl. 2: 337. 1799. Amyris dentata Willd., Sp. Pl. 2: 337. 1799. Clausena
dentata (Willd.) Roem., Syn. Hesper. 1: 44. 1846; Manilal, Fl. Silent
Valley 43. 1988; N. Mohanan & Sivad., Fl. Agasthyamala 139. 2002.
Clausena willdenowii Wight & Arn., Prodr. 96. 1834; Hook. f., Fl. Brit.
India 1:506. 1875; Gamble, Fl. Pres. Madras 155. 1915. Clausena
willdenowii Wight & Arn. var. nana (Roxb.) Balakr., Bull. Bot. Surv. India
22: 173. 1982. Clausena willdenowii Wight & Arn. var. pubescens (Wight
& Arn.) Hook f., Fl. Brit. India 1: 506. 1875. Clausena willdenowii Wight
& Arn. var. dulcis (Bedd.) Bedd., Fl. Sylv. S. India 45. 1871. Clausena
dentata (Willd.) Roem. var. dulcis (Bedd.) Swingle, J. Wash. Acad. Sci. 28:
532. 1938. Clausena dentata (Willd.) Roem. var. pubescens (Wight &
Arn.) Tanaka, J. Bot. 68:277.1930; Sasidh. & Sivar., Fl. Pl. Thrissur For.
81. 1996. Kattukariveppila. Plate 17.E

Shrubs to small trees; bark brown; twigs puberulus. Leaves to 25
cm long; leaflets 7-9 pairs, sub-opposite, ovate, acute, to 6 x 3 cm, base
oblique, serrulate; membranous. Panicles to 10 cm long, axillary;
racemes tomentose, shorter than the leaves Flowers greenish white,
pedicelled; to 1 cm across; sepals 4, 0.1 cm long, oblong, obtuse; petals
0.5 cm long, obovate, concave; stamens 8, filaments unequal, glabrous.
Ovary 4 grooved. Berry 8 mm across, globose, glandular; seeds few,

seated in yellow pulp.
Fl. & Fr. : March-June.

Distribution: Endemic to the Western Ghats and Sri Lanka. Evergreen
riparian forests. Amitha Bachan 123324 (Vavalala-Sholayar, riparian

forest, banks of Sholayar river, 600 m).

Clausena indica (Dalz.) Oliver, J. Linn. Soc. Bot. 5: 36. 1861; Hook. f.,
Fl. Brit. India 1: 505. 1875; Gamble, Fl. Pres. Madras 155. 1915;
Manilal, Fl. Silent Valley 44. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
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© 81. 1996; K.N. Nair & M.P. Nayar in Hajra et al., Fl. India 4: 328. 1997;
Premnath in P. Daniel Fl. Kerala 1: 582. 2005. Piptostylis indica Dalz. in
Hooker's J. Bot. Kew Gard. Misc. 3: 33. t.2. 1851. Kattumunthiri.

Small evergreen trees; branchlets puberulus. Leaves 7-11 foliolate,
to 23 x 10 cm; leaflets alternate, ovate, oblique at base, acute or obtuse
at apex, to 6 x 3 cm, subentire; lateral nerves 5 pairs; petiolule 0.3 cm
long. Panicle to 10 cm across, terminal or subterminal, branches
puberulus. Flowers sessile, 0.3 cm across; sepals ovate, acute, ciliate;
petals greenish white, to 0.2 cm, ovate, glabrous; stamens 10, filaments
glabrous. Ovary globose, gland dotted. Berry 0.8 cm across, globose,

dark blue; seeds 1-4, biconvex, glabrous.
Fl. & Fr. : July-August.

Distribution: Endemic to Peninsular India and Sri Lanka. Evergreen
forests, river margin vegetation. Amitha Bachan 98892 (Sholayar,

riparian forest, banks of Sholayar river, 800 m).
GLYCOSMIS Correa
Ann. Mus. Natl. Hist. Nat. 6: 384. 1805, nom. cons.

Glycosmis pentaphylla (Retz.) DC., Prodr. 1:538. 1824, quoad
basionym; Hook. f., Fl. Brit. India 1:499.1875, p.p; Sasidh. & Sivar., FlL.
Pl. Thrissur For. 82. 1996; K.N. Nair & M.P. Nayar in Hajra et al., Fl.
India 4:343.1997; N. Mohanan & Sivad., Fl. Agasthyamala 144. 2002;
Anil Kumar et al., Fl. Pathanamthitta 112. 2005; Premnath in P. Daniel
Fl. Kerala 1: 599; 2005 C. N. Sunil & Sivad., Fl. Alappuzha 155. 2009.
Limonia pentaphylla Retz., Obs. Bot. 5: 24. 1788. Limonia arborea Roxb.,
Pl. Corom. t. 85. 1798. Glycosmis arborea (Roxb.) DC., Prodr. 1: 538.
1824. Glycosmis cochinchinensis Gamble, Fl. Pres. Madras 153. 1915
p.-p, non (Lour.) Pierre ex Engl. 1896. Kuttippanel. Plate 15.C
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Plate 17. A. Impatiens verticillata Wight; B. Impatiens maculata Wight; C. Glycosmis
pentaphylla (Retz.) DC.; D. Impatiens parasitica Bedd.; E. Clausena anisata (Willd.)
Hook.f. ex Benth.




Small erect shrubs to small trees. Leaves 3-7-foliolate; leaflets
subopposite, elliptic-lanceolate, attenuate at base, entire to minutely
crenulate-serrate on the margins, acute to round at apex, to 16 x 6 cm,
glandular, glabrous; rachis 6-10 cm long; petiolule 0.2 cm long. Flowers
in terminal or axillary, spiciform panicles. Sepals 5(4), ovate-acute, 0.1
cm long, ciliate on margins. Petals 5(4), white obovate, 0.5 cm, surface
gland-dotted. Stamens 8-10, filaments of longer ones 0.3 cm long,
shorter, 0.2 cm long. Disc prominent, annular. Ovary 0.2 cm across,
ovoid, 5-celled; stigma flat or obscurely lobed. Berry 1 cm, ovoid, white

pink on ripening, 1-2-seeded.
Fl. & Fr. : September —~ March.

Distribution: Indo-Malaysia, evergreen forests and moist locations in
plains. Amitha Bachan 98976 (Vazhachal, riparian forests, banks of
Chalakkudy river, 200 m).

MELICOPE J. R. Forster & G. Forster
Charact. Gen. 55. 1776.

Melicope lunu-ankenda (Gaertn.) Hartley, Sandakania 4: 61. 1994; K.N.
Nair & M.P. Nayar in Hajra et al., Fl. India 4: 369.1997; Premnath in P.
Daniel Fl. Kerala 1: 603. 2005. Fagara lunu-ankenda Gaertn., Fruct.
Sem. Pl. 334, t. 68. f. 9. 1778. Euodia lunu-ankenda (Gaertn.) Merr.,
Philipp. J. Sci. 7: 378.1912; Gamble, Fl. Pres. Madras 148. 1915;
Manilal, Fl. Silent Valley 44. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
82. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 141. 2002; Anil
Kumar et al., Fl. Pathanamthitta 111. 2005. Zanthoxylum roxburghianum
Cham., Linnaea 5: 58. 1830. Euodia roxburghiana (Cham.) Benth., FL
Hongk. 59. 1861; Hook. f., Fl. Brit. India 1: 487. 1875. Euodia lunu-

ankenda (Gaertn.) Merr. var. tirunelvelica Henry & Chandrab., Bull. Bot.
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Surv. India 15: 144. 1973; N. Mohanan & Sivad., Fl. Agasthyamala 141.
2002. Nasakam.

Medium size trees to 18 m high; bark brown, smooth; branchlets
minutely pubescent. Leaves opposite, 3-foliolate; rachis 40-80 mm long,
stout, pubescent, slightly grooved above; leaflets elliptic, abruptly
acuminate at apex, acute at base, to 18 x 8 cm; nerves 8-20 pairs,
parallel. Panicle 15 x 5 cm, axillary, densely pubescent. Flowers
unisexual, polygamous, 3 mm across; sepals 4, connate at base; ovate-
orbicular; petals 4, 2-3 mm long, white, glabrous; stamens 4, inserted at
the base of the disc, slightly longer than petals; filaments subulate;
anthers oblong; disc annular, thick, 4 or more lobed, densely pubescent;
ovary deeply 4-lobed, 4-celled; ovules 2 in each cell; stigma 4-lobed.

Capsule ovoid, 0.5 cm long; seeds globose, rugose.
Fl. & Fr. : August-December

Distribution: Indo-Malaysia. Evergreen forests, usually on river banks
Amitha Bachan 117602 (Vazhachal, riparian forest, banks of Chalakkudy

river, 230 m).
PARAMIGNYA Wight
Ilustr. Ind. Bot. 1: 108, t. 42. 1838.

Paramignya beddomei Tanaka, J. Bot. 68: 230. 1930; Gamble, Fl. Pres.
Madras 1872. 1936; K.N. Nair & M.P. Nayar in Hajra et al., Fl. India 4:
309. 1997; N. Mohanan & Sivad., Fl. Agasthyamala 146. 2002.
Paramignya armata Bedd., Icon. Pl. Ind. Oriant. t. 275. 1868-1874;
Hook. f., Fl. Brit. India 1: 511. 1875; Gamble, Fl. Pres. Madras 158.
1915, non (Thwaites) Oliver 1861; Manilal, Fl. Silent Valley 46. 1988.

Woody climbing shrubs, armed with axillary thorns. Leaves simple,

alternate, elliptic-ovate, caudate acuminate at apex, rounded at base, 10
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6 x 3 cm; petiole to 1-1.5 cm; Flowers axillary, solitary. Pedicels slender
to 1.5 cm. Calyx copular, 4-lobed, with 4 minute teeth, 1 cm, glabrous.
Petals 5, white, 1.2 cm, linear-oblong. Stamens 10; filaments densely
villous. Ovary globose, 4-5 celled; style elongated, ovules 1 in each cell.

Berry 1.2 cm, globose.
Fl & Fr. : June — January.

Distribution: Endemic to the Western Ghats and Sri Lanka. Evergreen
forests. Amitha Bachan 99100 (Karimala, streamside vegetation, banks of

Karimala-Thodu, 1200 m).
TODDALIA A. L. Jussieu
Gen. 371. 1789, nom. cons.

Toddalia asiatica (L.) Lam., Tabl. Encycl. 2: 116. 1797; Gamble, FlL
Pres. Madras 150. 1915; K. N. Nair & M. P. Nayar in Hajra et al.,, FlL
India 4: 403.1997; Premnath in P. Daniel Fl. Kerala 1: 610. 2005.
Paullinia asiatica L., Sp. Pl. 365. 1753. Toddalia aculeata (Smith) Pers.,
Syn. Pl. 1: 249. 1805; Hook. f., Fl. Brit. India 1: 497. 1875. Toddalia
floribunda Wall., Pl. Asiat. Rar. 3: 17, t. 232. 1832. Toddalia asiatica (L.)
Lam. var. floribunda (Wall.) Kurz, J. Asiat. Soc. Bengal pt.2, Nat. Hist.
44: 130. 1875; Gamble, Fl. Pres. Madras 151. 1915; Manilal, Fl. Silent
Valley 46. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 85. 1996; Anil
Kumar et al.,, Fl. Pathanamthitta 113. 2005; C. N. Sunil & Sivad., Fl.
Alappuzha 159. 2009. Toddalia asiatica (L.) Lam., IHustr. 2: 116. 1797,
var. obtusifolia Gamble, Fl. Pres. Madras 151. 1915; Manilal, Fl. Silent
Valley 47. 1988; N. Mohanan & Sivad., Fl. Agasthyamala 146. 2002;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 85. 1996. Toddalia asiatica (L.)
Lam. var. gracilis Gamble, Fl. Pres. Madras 151. 1915.
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Erect or climbing woody shrubs, usually armed with prickles.
Stem, petiole and peduncles bluish. Leaves 3-foliolate; leaflets elliptic-
obovate, obtuse or obtusely acute, to 9 x 4 cm; crenulate, nerves many,
closely packed. Panicles axillary 3-4 cm; Bracts minute. Flowers
pedicelled, unisexual; sepals 4 or 5, united below; petals 4 or 5, oblong,
yellow; stamens in male flowers 5, filaments equal, spreading; anthers
oblong, obtuse; ovary 4 or S-celled, ovoid, glabrous, ovule 2 in each cell;
style absent, stigma capitate, sessile. Berry 7 x10 mm, ovoid to globose;

seeds 1-4, ovoid, in fleshy pulp.
Fl. & Fr. : December-August.

Distribution: Indo-Malaysia and Africa. Evergreen forests. Amitha Bachan
117769 (Malakkapara, riparian forest, banks of Chalakkudy river, 900

m).
VEPRIS Commerson ex A. Jussieu
Mem. Mus. Hist. Nat. Paris 12: 509. 1825.

Vepris bilocularis (Wight & Arn.) Engl. in Engl. & Prantl, Naturl
Pflanzenfam. 3(4): 178. 1896; Gamble, Fl. Pres. Madras 151. 1915;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 85. 1996; K.N. Nair & M.P. Nayar
in Hajra et al, Fl India 4: 405. 1997; Anil Kumar et al, FlL
Pathanamthitta 113. 2005; Premnath in P. Daniel Fl. Kerala 1: 610. 1.
2005. Toddalia bilocularis Wight & Arn., Prodr. 149. 1834; Hook. f., FlL
Brit. India 1: 497. 1875. Dipetalum bioculare (Wight & Arn.) Dalz. in
Hook.'s J. Bot. Kew Gard. Misc. 2: 138. 1850.

Evergreen dioecious trees, to 25 m high; bark white corky;
branchlets glabrous. Leaves 3-foliolate; leaflets obovate-oblanceolate,
abruptly acuminate, to 20 x 7 cm, entire; nerves many, closely parallel,

joining into an intramarginal vein; petiole to 7 cm long. Panicles
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terminal. Flowers 4 mm across, polygamous; pedicels 3 mm long; sepals
3, ovate, free; petals 3, orbicular; stamens 3, equal, filaments broad at
base; anthers ovate, sagitate at base; ovary superior, globose, 2-4-celled,
ovules 2 in each cell; stigma capitate. Fruit a berry, globose, 2-celled,

fleshy, glandular; seeds 2, planoconvex, brownish.
Fl. & Fr. : February-May.

Distribution: Endemic to the Western Ghats. Evergreen and riparian
forests. Amitha Bachan 98914 (Karanthodu, riparian forest, banks of

Chalakkudy river, 450 m]j.
29. BURSERACEAE Kunth
Ann. Sci. Nat. (Paris) 2: 346. 1824.
CANARIUM Linnaeus
Amoen. Acad. 4: 121. 1759.

Canarium strictum Roxb., Fl. India 3: 138. 1832; Bennett in Hook. f.,
Fl. Brit. India 1: 534. 1875; Gamble, Fl. Pres. Madras 172. 1915;
Manilal, Fl. Silent Valley 47. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
86. 1996; Chithra & A. N. Henry in Hajra et al., Fl. India 4: 440. 1997; N.
Mohanan & Sivad., Fl. Agasthyamala 147. 2002; Anil Kumar et al., Fl.
Pathanamthitta 115. 2005; A. N. Henry & Chithra in P. Daniel Fl. Kerala
1: 628. 2005. Mullanpali, Vediplavu. Plate 18. A,B&C

Large buttressed trees to 30 m high; resinous; exudation aromatic,
brownish-black, branchlets velvety-tomentose. Leaves imparipinnate,
alternate; rachis 22-35 cm long, tomentose, swollen at base; leaflets 7-
11, opposite; ovate, ovate-lanceolate; acute or oblique at base, acuminate
at apex, to 26 x 11 cm, crenulate, glabrous above, rusty tomentose
beneath, coriaceous; lateral nerves 15-20 pairs, parallel. Flowers

polygamous, small to 5 mm across, bright yellow in large axillary
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panicles. pedicles elongate; calyx 4 mm, pubescent; lobes 3, valvate;
petals 3, white, 1 cm long, oblong, pubescent without; disc obscurely
lobed, pilose above; staminal tube to 3 mm; filaments 0.5 mm; anthers
subequal; ovary superior, to 3.5 mm, 3-celled. Fruit a drupe, 3.5 x 1.5

cm, ellipsoid, dark blue, 1-3-celled; seeds 1-3.
Fl. & Fr. : December-January.

Distribution: India and Upper Myanmar. Evergreen forests, riparian
evergreen vegetation, Amitha Bachan 98904 (Karanthodu-Vazhachal,
riparian vegetation, banks of Chalakkudy river, 400 m).

30. MELIACEAE Juss.
Gen. Pl. 263. 1789.

Key to genera

la. Young parts covered with stellate hairs or fimbriate scales........ Aglaia
1b. Young parts not covered with stellate hairs or fimbriate scales.......... 2
2a. Leaves simple; flowersto Scmlong............ooo Turraea
2b. Leaves compound; flowers to 3 cmlong........ccoocooviiii 3
3a. Seeds many, WINZEA.......couveieiiiiiiiiiiiiiiiii e 4
3b. Seeds to 10, WINZLESS. uiu ittt S
4a. Stamens monadelphous......c.c.cooiiiiiiiiiiiiii Chukrasia
4b. Stamens free. .. ..o Toona
Sa. Panicles longer than the leaves, drooping; petals 3......... Aphanamixis
5b. Panicles shorter than the leaves, erect; petals 5................ Dysoxylum
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AGLAIA Loureiro
Fl. Cochinch.173. 1790, nom. cons.

Key to species

l1a. Anthers 10. ..ot A. lawii
1b. Anthers‘ G T 2
2a. Rachis to 12 cm long.. .................................................................... 3
2b. Rachis 25-60 cm 1ong....coovvmiiiiiiiiiiiiici el A. perviridis
3a. Leaflets 3—7 ,to3cmbroad.......ooeiiiiiiii s A. barberi
3b. leaflets 5-13,to 3-8 cm broad.........coeeiiiiiiiiieee A. edulis

Aglaia barberi Gamble, Bull. Misc. Inform. Kew 1915: 346. 1915 &
Gamble, Fl. Pres. Madras 180. 1915; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 88. 1996; S.S. Jain & S.S.R. Bennet in Hajra et al., Fl. India 4:
457.1997; N. C. Nair & N. P. Balakr. in P. Daniel, Fl. Kerala 1: 638.
2005. Chuvanna akil. ' Plate 18. D

Small trees, bark smooth. Leaves imparipinnate, alternate,
estipulate, leaflets 3-7, opposite or subopposite, estipellate; elliptic-
oblong, elliptic-lanceolate, to 10 x 3 cm, obliquely acute at base,
acuminate at apex, entire, coriaceous; rachis to 10 cm long, slender,
slightly swollen at base, covered with reddish-brown lepidote scales;
Flowers polygamo-dioecious, yellow, in axillary panicles; peduncle scaly;
bracts minute; calyx-saucer shaped; lobes 5, acute, margin ciliate; petals
5, orbicular, glabrous; staminal tube 1 mm long, globose, anthers 5,
included; ovary superior, hairy, 1-2-celled, ovules 1-2 in each cell; style

short; stigma capitate. Berry, globose, depressed, to 2 cm across, brown.

Fl. & Fr. : December-June.
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Distribution: Endemic to the Western Ghats. Evergreen forests. Amitha
Bachan 98855 (Sholayar, riparian evergreen forests, banks of Sholayar

river, 700 m).

Aglaia edplis (Roxb.) Wall., Calc. Gard. Rep. 26. 1840; Hiern in Hook.f.,
Fl. Brit. India 1: 556. 1875; Pannell, Kew Bull. Addl. ser. 16, 229.1992;
Jain & Bennet in Hajra et al., Fl. India 4: 461.1997. Milnea edulis Roxb.,
Fl. India 2: 430. 1824. Nyalelia racemosa Dennst., Schluss. Hort. Malab.
14, 23,30. 1818; Hiern in Hook. f., Fl. Brit. India 1: 554. 1875.
Beddomea indica Hook.f. in Benth. & Hook.f., Genl. Pl. 1: 336. 1862;
Hiern in Hook. f., Fl. Brit. India 1: 566. 1875; Gamble, Fl, Pres. Madras
184. 1915. Aglaia khasiana Hiern in Hook. f., Fl. Brit. India 1: 554.
1875. Aglaia indica (Hook. f.) Harms in Engl. & Prantl, Nat. Pflanzenf.
(ed.2.) 9bl:146. 1940; Jain & Bennet in Hajra et al, Fl. India 4:
468.1997; N. C. Nair & N.P. Balakr. in P. Daniel, Fl. Kerala 1: 641. 2005.

Small to medium sized trees, buttressed; young parts pubascent.
Leaves imparipinnate, alternate, estipulate, leaflets 5-13, opposite or
subopposite, estipellate; elliptic, elliptic obovate or ovate, 5-22 x 3-8 cm,
oblique at base, acuminate or obtuse at apex; rachis to 12 cm long,
slender, swollen at base, pubescent; petiolule 0.5-1.8 cm long, grooved
above. Flowers polygamodioecious, in axillary inflorescence, yellow-
orange; male flowers: calyx cup shaped; lobes 4-6, covered with scales;
petals 4-6; staminal tube cup-shaped, thick, crenulate at mouth, anthers
5-6; female inflorescence S cm long, peduncle 2.5 cm long, calyx lobes 5,
ovate, covered with hairs; petals 5; ovary superior, 3-celled. Capsule 3

cm across, subglobose.
Fl. & Fr. : May — June.

Distribution : Indo-Malaysia. Evergreen forests, Amitha Bachan 123372

(Sholayar, riparian forests, banks of Sholayar river, 800 m).
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Aglaia lawii (Wight) C. J. Saldanha in C. J. Saldanha & Nicolson, FI.
Hassan Dist. 392. 1976; Sasidh. & Sivar., Fl. Pl. Thrissur For. 88. 1996;
Jain & Bennet in Hajra et al, Fl. India 4: 471.1997; N. C. Nair & N.P.
Balakr. in P. Daniel, Fl. Kerala 1: 641. 2005. Nimmonia lawii Wight,
Calcutta J. Nat. Hist. 7: 13. 1847. Amoora lawii (Wight) Bedd., FI. Sylv. t.
133. 1871; Hiern in Hook. f., Fl. Brit. India 1: 561. 1875; Gamble, FL
Pres. Madras 181. 1915. Aglaia andamanica Hiern in Hook.f., Fl. Brit.
India 1: 555. 1875. Amoora canarana (Turcz.) Hiern in Hook. f., Fl. Brit.
India 1: 560.1875; Gamble, Fl. Pres. Madras 182. 1915; Manilal, Fl
Silent Valley 48. 1988. Aglaia jainii Viswan. & V. S. Ramach., Bull. Bot.
Surv. India 24: 212. 1982; Jain & Bennet in Hajra et al., Fl. India 4:
469.1997. Aglaia tamilnadensis N. C. Nair & Rajan in N. C. Nair & A. N.
Henry, Fl. Tamil Nadu ser. 1, 1: 66. 1983. Karakil.

Small trees; young parts, inflorescence, calyx and fruits covered by
yellowish-brown lepidote scales. Leaves imparipinnate, alternate,
estipulate, leaflets 3-5, opposite or subopposite, estipellate, elliptic-
lanceolate or elliptic-obovate to 20 x 7 cm, obliquely acute or obtuse at
base, acuminate, obtuse or obtusely acuminate at apex, entire,
coriaceous; rachis 4-16 cm long, slender, swollen at base; petiolule 3-10
mm, grooved above. Flowers polygamo-dioecious, white; calyx short, 4
lobed; lobes obscure; petals 4, orbicular, glabrous; stamens 8-10; ovary
superior, 3-locular, one ovule in each locule; stigma 3-lobed. Capsule 2

cm long, obovoid, yellow.
Fl. & Fr. : December — February.

Distribution : Indo-Malaysia to Pacific Islands. Evergreen forests. Amitha
Bachan 123391 (Sholayar, riparian forests, banks of Sholayar river,
800m).
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Aglaia perviridis Hiern in Hook. f., Fl. Brit. India 1: 556. 1875; Pennell,
Kew Bull. Addl. ser. 16, 198.1992; Sasidh. & Sivar., Fl. Pl. Thrissur For.
91. 1996; Jain & Bennet in Hajra et al.,, Fl. India 4: 473.1997; Anil
Kumar et al, Fl. Pathanamthitta 116. 2005. Aglaia maiae Bourd., J.
Bomb. Nat. Hist. Soc. 12: 350. t.11. 1899; Gamble, Fl. Pres. Madras 180.
1915; Jain & Bennet in Hajra et al, Fl. India 4: 473.1997. Aglaia
canarensis Gamble, Fl. Pres. Madras 180.1915; N. C. Nair & N.P. Balakr.
in P. Daniel, Fl. Kerala 1: 639. 2005. Karakil. Plate 18. F

Medium sized trees to 25 m high. Leaves imparipinnate, alternate,
estipulate; leaflets 7-13, oblong, oblong-lanceolate, to 18 x 6 cm oblique
at base, acute or acuminate at apex, entire; petiolule to 1.2 cm long,
stout; rachis 25-60 cm long, swollen at base, covered with reddish-brown
peltate scales; Flowers in lax axillary panicles; pedicel articulated with 3
small ovate, bracteoles; calyx cup-shaped; lobes 5, ovate with fimbriate
margins; petals 5, yellow, elliptical; anthers 5, inserted near the base or
about half way up the tube; ovary superior, 1-celled, one ovuled, to 0.4
mm across; Berry ellipsoid with one side flat or slightly concave, 3 cm

long, yellow or brown.
Fl. & Fr. : September-April.

Distribution : Indo-Malaysia and China. Vulnerable. Amitha Bachan
123433 (Anakkyamthodu, riparian forests, banks of Anakkayam stream,
600 m).

APHANAMIXIS Blume
Bijdr. 165. 1825.

Aphanamixis polystachya (Wall.) Parker, Indian For. 57: 486. 1931;
Manilal, Fl. Silent Valley 48. 1988; Mabb., Taxon 20:528. 1977 & Blumea
31: 136. 1985; Sasidh. & Sivar., Fl. Pl. Thrissur For. 94. 1996; S.S. Jain
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Plate 18. A - C. Canarium strictum Roxb.; A. Flowering branch; B. Black dammar
(resin extracted from Canarium strictum Roxb.); C. Extracted bark; D. Aglaia barberi
Gambile; E. Turraea villosa Bennett; F. Aglaia perviridis Hiern



& S.S.R. Bennet in Hajra et al., Fl. India 4: 477. 1997; N. Mohanan &
Sivad., Fl. Agasthyamala 150. 2002; Anil Kumar et al, FlL
Pathanamthitta 116. 2005; N. C. Nair & N.P. Balakr. in P. Daniel, Fl.
Kerala 1: 646. 2005. Sunil, Fl. Alappuzha Dist. 339. 2009. Aglaia
polystachya Wall. in Roxb., Fl. India 2: 429. 1824. Andersonia rohituka
Roxb., Fl. India 2: 213. 1832. Amoora rohituka (Roxb.) Wight & Arn. in
Wight, Cat. 24. 1833 & Prodr. 119. 1834; Hiern in Hook. {., Fl. Brit. India
1: 559. 1875; Gamble, Fl. Pres. Madras 181. 1915. Amoora beddomei
Kosterm., Acta Bot. Neerl. 31: 133. 1982; Kamble & Sharma, J. Econ.
Tax. Bot. 5: 493.1984. Chemmaram.

Shrubs or small trees. Leaves imparipinnate, alternate, estipulate,
7-17-foliolate, to 65 cm long; leaflets opposite, ovate-oblong, to 10-20 x
3-7 cm, acute at both ends, glabrous; lateral nerves to 13 pairs; petiolule
S5 mm long. Panicle drooping, many-flowered, to 70 cm long; pedicels 6
mm long. Flowers 8 mm across; sepals 5, orbicular, thick; petals 3,
orbicular; staminal tube 4 mm long, globose; anthers 8, oblong, sessile;
ovary 3-celled, conical; ovules 2 in each cell; style absent, stigma
capitate, 3-ridged. Capsule 3-lobed, to 3 cm across, shortly stalked,

glabrous.
Fl. & Fr. : December-April.

Distribution: Indo-Malaysia. Common, in evergreen forests. Amitha
Bachan 123380 (Vazhachal, riparian evergreen forests, along the banks
of Chalakkudy river, 220 m).

CHUKRASIA A. Jussieu
Mem. Mus. Hist. Nat. 19. 251. 1830.

Chukrasia tabularis A. Juss., Mem. Mus. Hist. Nat. Paris 19: 251. t.22.
1830; Hiern in Hook. f., Fl. Brit. India 1: 568. 1875; Gamble, Fl. Pres.
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Madras 186. 1915; Sasidh. & Sivar., Fl. Pl. Thrissur For. 94. 1996; Jain
& Bennet in Hajra et al.,, Fl. India 4: 481. 1997; N. C. Nair & N.P. Balakr.
in P. Daniel, Fl. Kerala 1: 649. 2005. Chuvannakil.

Large trees. Leaves paripinnate, alternate, estipulate; leaflets 10-
20, subopposite, ovate-lanceolate, to 12 x 6 cm, oblique at base,
acuminate at apex, entire, coriaceous, glabrous above, tomentose
beneath; petiolule to 1 cm long, slender, pubescent; lateral nerves 6-8
pairs, pinnate; rachis 10-30 cm long, slender. Flowers bisexual,
yellowish-white, in terminal panicles; calyx small, campanulate, lobes 5,
ovate, pubescent; petals 5, oblong, obovate, pubescent, contorted; disc
obscure; staminal tube terete, glabrous, dark purple, with 10 short
crenate lobes; anthers 10, linear, exserted; ovary superior, stipitate,
ovoid, pubescent, ovules many in each cell; style stout; stigma capitate.

Capsule, ovoid, 4-5 valved, 4 cm across, dark brown.
Fl. & Fr. : February-April.

Distribution : Indo-Myanmar. Moist forests. Amitha Bachan 123381
(Vazhachal, riparian evergreen forest, banks of Chalakkudy river, 240 m).

DYSOXYLUM Blume
Bijdr. 172. 1825.

Dysoxylum malabaricum Bedd. ex Hiern in Hook. f., Fl. Brit. India 1:
548. 1875; Gamble, Fl. Pres. Madras 178. 1915; Sasidh. & Sivar., Fl. Pl.
Thrissur For. 95. 1996; S.S. Jain & S.S.R. Bennet in Hajra et al., Fl.
India 4: 489. 1997; Anil Kumar et al.,, Fl. Pathanamthitta 118. 2005; N.
C. Nair & N.P. Balakr. in P. Daniel, Fl. Kerala 1: 653. 2005. Vellakil.

Large trees with warty-lenticellate verrucose bole, aromatic, Leaves
imparipinnate, alternate, estipulate; leaflets 7-11, opposite, subopposite

or alternate, estipellate, elliptic-oblong, lanceolate to 23 x 6 cm oblique or
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acute at base, acuminate at apex, entire, coriaceous; lateral nerves 6-20
pairs; petiolule 0.5-1 cm, stout, pubescent; rachis 17-28 cm long, stout,
angular, swollen at base, pubescent; Flowers bisexual, greenish-yellow,
fragrant, 5-6 mm long; calyx deeply 4 lobed; petals 4, linear-oblong,
subacute; anthers 8, included; disc cup shaped, entire, nearly enclosing
the ovary; ovary superior, densely pubescent, 4-celled, ovules 2 in each
cell; tapering into style; stigma 4-lobed. Capsule globose, 5 cm across,

yellow on ripeining.
Fl. & Fr. : February — June.

Distribution : Endemic to Southern Western Ghats. Rare. Amitha Bachan
123376 (Orukombankutty, riparian forests, banks of Chalakkudy river,
400 m).

TOONA (Endlicher} M. Roemer
Fam. Nat. Syn. Monogr. 1: 131. 1846.

Toona ciliata Roem., Syn. Fam. Nat. Monogr. 139. 1846; Manilal, Fl.
Silent Valley 50. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 98. 1996;
Jain & Bennet in Hajra et al., Fl. India 4: 504. 1997; Anil Kumar et al.,
Fl. Pathanamthitta 121. 2005; N. C. Nair & N.P. Balakr. in P. Daniel, Fl.
Kerala 1: 663. 2005. Cedrela toona Roxb. ex Rottl. & Willd., Ges. Naturf.
Freunde Berlin Neue Schriften 2: 198. 1803; Hiern in Hook. f., Fl. Brit.
India 1: 568. 1875; Gamble, Fl. Pres. Madras 186. 1915.

Chandanavembu.

Large trees to 30 m high, Leaves paripinnate, alternate, clustered
at the tips of branchlets, estipulate; leaflets 12-30, opposite or
subopposite, estipellate, ovate, ovate-lanceolate, 6-16 x 2-6 cm; oblique
at base, acuminate at apex; lateral nerves 10-15 pairs; rachis 12-80 cm

long, slender; Flowers bisexual, 8 mm across, white, in terminal or
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axillary drooping panicles; peduncle to 2 cm; pedicel to 2 mm long; calyx
cupular; lobes 5, ovate, tomentose, margin ciliate; petals 5, white,
oblong, 0.5 cm, spreading, ciliate, imbricate; stamens 5, free, inserted on
the top of disc; filaments subulate; anthers oblong, versatile; disc thick,
5-lobed, pubescent; ovary superior, ovoid, 2 mm long, pubescent, 5-

celled, ovules 7-12 per cell, pendulous. Capsule tol.5 cm, 5-valved.
Fl. & Fr. : November-February.

Distribution : Indo-Myanmar; cultivated in Sri Lanka, Afghanistan, Africa
and the Hawaiian Islands. Evergreen and moist forests. Amitha Bachan
123488 (Sholayar-Karimala, evergreen streamside vegetation, banks of

Koodalthodu, 900 m).
TURRAEA Linnaeus
Mantissa P1. 2: 150. 1771.

Turraea villosa Bennett, Fl. Jav. Rar. 1: 182. 1840; Hiern in Hook. f., FL.
Brit. India 1: 542. 1875; Gamble, Fl. Pres. Madras 174. 1915; Sasidh. &
Sivar., Fl. PL. Thrissur For. 99. 1996; S.S. Jain & S.S.R. Bennet in Hajra
et al., Fl. India 4: 515. 1997; N. C. Nair & N. P. Balakr. in P. Daniel, Fl.
Kerala 1: 665. 2005. Turraea virens Hiern in Hook.f., Fl. Brit. India 1:
541. 1875, non L. 1771. Plate 18. E

Densely villous shrubs. Leaves simple, alternate, broadly ovate, to
12 x 8 cm, abruptly acuminate at apex, rounded at base, entire. Flowers
in axillary fascicles, 2-3-together; pedicel 3 cm long; sepals 5, ovate,
connate at base; petals linear-oblong, 5 cm long, spathulate at apex;
white, partially connate; staminal tube 4 cm long, slender, toothed;
anthers 10, projected above, disk tubular, 4 mm long; ovary 5-celled,
ovules solitary in each cell; style 4 cm long, slender, bulged below the

stigma. Capsule depressed globose, 10 mm across, seeds 5, reddish.
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Fl. & Fr. : February-August.

Distribution : India to Malaysia. Common; in evergreen forests. Amitha
Bachan 123437 (Sholayar-Anakayam, riparian areas, banks of
Anakkyam stream, 600 m).

31. DICHAPETALACEAE
Baill. in Martius, Fl. Bras. 12(1): 365. 1886.
DICHAPETALUM Thouars
Gen. Nov. Madaga. 23. 1806.

Dichapetalum gelonioides (Roxb.) Engl. in Engl. & Prantl, Naturl.
Pflanzenfam. 3(4): 348. 1896. Gamble, Fl. Pres. Madras 188. 1915;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 100. 1996; N.C. Nair in Hajra et al.,
Fl. India 4: 528. 1997; N. Mohanan & Sivad., Fl. Agasthyamala 153.
2002; Anil Kumar et al., Fl. Pathanamthitta 121. 2005; N. C. Nair in P.
Daniel, Fl. Kerala 1: 670. 2005. Moacurra gelonioides Roxb., Fl. India 2:
69. 1832. Chailletia gelonioides (Roxb.) Hook. f. in Bent. & Hook., Gen.
Pl. 1: 341. 1862; Bedd., Fl. Sylv. S. India t.9. f.1. 1871; Hook. f., Fl. Brit.
India 1: 570. 1875. Kattukappikkuru. Plate 36.E

Shrubs with slender pubescent subterete branchlets. Leaves
alternate, simple, oblanceolate to obovate-elliptic, to 12 x 4 cm, acute at
base, caudate-acuminate at apex, entire, pubescent; petiole to 0.5 cm
long, puberulous. Stipules 2, deciduous. Flowers polygamo-diocious, in
axillary short peduncled cymes, densely villous; bracts lanceolate; sepals
5, ovate, 1.5 mm long; petals obovate, as long as sepals, bilobed at apex,
glabrous; stamens 5, filaments short; anthers ovoid, disc 4-lobed, scale
like; ovary 3-celled; ovule 2 in each cell; style 1, 3 fid above. Drupe 2-

lobed, 1.0 cm across, compressed, rugose; seeds arillate.

Fl. & Fr. : March - July.
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Distribution : Indo-Malaysia. Evergreen forest. Amitha Bachan 99149

(Vazhachal, riparian evergreen forests, banks of Chalakkudy river, 220

m).
32. ICACINACEAE (Benth.) Miers
Ann. Mag. Nat. Hist. ser. 2, 8: 174. 1851.
Key to Genera

la. Woody climbers.........ccooooiiiiiiiiii Sarcostigma
1b. Shrubs OF trEeS..cueiniii i s 2
2a. Shrub; Leaves oblong-oblanceolate, acuminate.............. Gomphandra
2b. Trees; leaves broadly ovate, obtuse-apiculate.............. Nothapodytes

GOMPHANDRA Wallich ex Lindley
Nat. Syst. ed. 2, 439. 1876.

Gomphandra tetrandra (Wall.) Sleumer, Notizbl. Bot. Gart. Berlin-
Dahlem. 15: 238. 1940 & Blumea 17: 204. 1969; Manilal, Fl. Silent
Valley 52. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 102. 1996; R.
Mathur in N.P. Singh et al., Fl. India 5: 25. 2000; N. Mohanan & Sivad.,
Fl. Agasthyamala 155. 2002; N. C. Nair & N. P. Balakr. in P. Daniel, Fl.
Kerala 1: 685. 2005. Lasianthera tetrandra Wall. in Roxb., Fl. India 2:
238. 1824. Gomphandra axillaris Wall. ex Bedd., Fl. Sylv. t. 61. 1870;
Mast. in Hook. f., Fl. Brit. India 1: 586. 1875. Gomphandra polymorpha
Wight, Illustr. Ind. Bot. 1: 103. 1840; Gamble, Fl. Pres. Madras 195.
1915.

Shrubs to small trees, to 2 m high; branchlets green. Leaves
oblong-lanceolate or elliptic acuminate, to 16 x 4.5 cm, acute at base,
acuminate at apex, dark green, nerves to 9 pairs; petiole to 1 cm. Flowers

in pedunculate polygamous axillary cymes; peduncle 1.0 cm long.
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Flowers 3-10 together; calyx cupular, 1 mm long; corolla 6 mm long,
lobes cuspidate; filaments 8 mm long, connate. Drupe obovate, 1.3 x 0.6

cm, acute.
Fl. & Fr. : September — December.

Distribution : South and southeast Asia. Evergreen forests. Amitha
Bachan 117625 (Vazhachal, riparian forest, banks of Chalakkudy river,
230 m).

NOTHAPODYTES Blume
Mus. Bot. Lugd.-Bat. 1: 248. 1850.

Nothapodytes nimmoniana (Graham) Mabb. in Manilal, Bot. Hist. Hort.
Malab. 88. 1980; Manilal, Fl. Silent Valley 53. 1988; Sasidh. & Sivar., FIl.
Pl. Thrissur For. 104. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 156.
2002; Anil Kumar et al., Fl. Pathanamthitta 123. 2005; N.P. Balakr. in P.
Daniel, Fl. Kerala 1: 688. 2005. Premna nimmoniana Graham, Cat. Pl
Bombay 155. 1839. Stemonurus foetidus Wight, Icon. Pl. India Orient. t.
955. 1845. Mappia foetida (Wight) Miers, Ann. Mag. Nat. Hist. ser. 2, 9:
395. 1852; 1: 589. 1875; Gamble, Fl. Pres. Madras 196. 1915.
Nothapodytes foetida (Wight) Sleumer, Notizbl. Bot. Gart. Berlin-Dahlem.
15: 247. 1940 & Blumea 17: 232. 1969. Mappia wightiana Miers, Ann.
Mag. Nat. Hist. ser. 2, 9: 397. 1852; Gamble, Fl. Pres. Madras 197. 1915.
Mappia tomentosa Miers, Ann. Mag. Nat. Hist. ser. 2, 9: 397. 1852; Mast.
in Hook. f., Fl. Brit. India 1: 589. 1875; Gamble, Fl. Pres. Madras 196.
1915. Mappia ovata Miers, Ann. Mag. Nat. Hist. ser. 2. 9: 396. 1852;
Mast. in Hook. f., Fl. Brit. India 1: 589. 1852; Gamble, Fl. Pres. Madras
197. 195. Peenari.

Trees, to 10 m high. Leaves simple, alternate, estipulate, broadly

ovate, ovate-oblong; to 8-18 x 4-8 cm, oblique at base, round or acute at
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apex, entire, glabrous above, pubescent beneath, coriaceous; lateral
nerves 6-10 pairs, pinnate, prominent; petiole 3-6 cm, pubescent,
grooved above. Flowers bisexual, creamy yellow, 0.5 cm across, in
terminal pubescent corymbose cymes or panicles; calyx cupular, 1 mm
long, 5-toothed; petals 5, 3 mm long; stamens 5, free; disc cupular; ovary
ovoid, hairy, l-celled, ovules 2. Drupe ellipsoid, 2 x 1 cm, blackish-

purple; seed glabrous.
Fl. & Fr. : June — September.

Distribution : Indo-Malaysia and China. Evergreen forests. Amitha
Bachan 123374 (Sholayar-Meenchaliyali, Streamside vegetation in the

evergreen forests, banks of Meenchaliyali stream, 850 m).
SARCOSTIGMA Wight & Arnott
Edinburgh New Philos. J. 14: 299. 1833.

Sarcostigma kleinii Wight & Arn., Edinb. New Phil. J. 14: 299. 1833;
Mast. in Hook. f., Fl. Brit. India 1: 594. 1875; Gamble, Fl. Pres. Madras
199. 1915; Sasidh. & Sivar., Fl. Pl. Thrissur For. 104. 1996; R. Mathur
in N.P. Singh et al, Fl. India 5: 35. 2000; N. Mohanan & Sivad., FL
Agasthyamala 157. 2002; Anil Kumar et al, Fl. Pathanamthitta 125.
2005; N.P. Balakr. in P. Daniel, Fl. Kerala 1: 690. 2005. Odal.

Large woody climbers, branchlets glabrous. Leaves simple,
alternate, ovate, to 22 x 12 cm, acute at both ends; lateral nerves 8 pairs;
petiole to 1.5 cm long. Spikes to 40 cm long, slender, from old branches,
clustered. Flowers 3-6 together; calyx cupular, 2 mm across, 5-toothed;
petals oblong, 3-5 mm long, recurved; stamens 5, anthers versatile,
staminodes 5, in female flowers, hairy; ovary 1l-celled, densely hairy;
stigma sessile, discoid; pistillode in male flowers conical. Drupe ovoid, 3

cm long, orange, glabrous.
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Fl. & Fr. : November —- March.

Distribution : Indo — Malaysia. Evergreen forests to sacred groves. Amitha

Bachan 117734 (Elanthikkara, riparian, banks of Chalakkudy river, sea

level).
33. CELASTRACEAE R. Br.
in Flinders, Voy. Terra Austr. 2: 554. 1814.
Key to genera

la. Large treeS. . it 2
1b. Large cmbers.......ccoiiiiiie e Celastrus
2a. Flowers pale yellow; fruit 2-angled, 2-lobed............................. Bhesa
2b. Flowers pink to dull red; fruit 3-angled, 3-lobed.......... Lophopetalum

Bhesa indica (Bedd.) Ding Hou, Blumea Suppl. 4: 152. 1958; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 105. 1996; K. Ramam. in Singh et al., Fl.
India 5: 77. 2000; K. Ramam. & P. Venu in P. Daniel, Fl. Kerala 1: 697.
2005. Trochisandra indica Bedd., Fl. Sylv. t. 120. 1872. Kurrimia bipartita
M. A. Lawson in Hook.f., Fl. Brit. India 1: 622. 1875.Kurrimia indica
(Bedd.) Gamble, Fl. Pres. Madras 209. 1918. Kurrimia paniculata sensu
M. A. Lawson in Hook f., Fl. Brit. India 1: 622. 1875, p.p. non Wall. ex
Arn. 1836. Plate 19. A

Large evergreen trees to 30 m high. Leaves alternate broadly
elliptic-ovate, to 8-18 x 6-10 cm, obtuse at base, acute at apex, entire,
glabrous, coriaceous; lateral nerves 15-20 pairs; stipule large, deciduos;
petiole 1.5-6 cm long, stout, swollen at base and tip, glabrous. Flowers
bisexual, in terminal panicles, to 0.8 cm across, pale yellow; calyx deeply
5-fid, lobes imbricate; petals 5, deflexed; disc fleshy, 5-lobed; stamens 5,
inserted below the margin of disc, filaments subulate; ovary ovoid, seated

on the disc, 2-celled, ovules 2 in each cell; styles two, free, stigma small,
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capitate. Capsule 2-lobed, lobes flat, 3.5 cm long, 2-valved, reddish-

brown; seeds 1-3, fleshy with aril.
Fl. & Fr. : March-April.

Distribution : Indo-Malaysia. Evergreen forests at medium to higher
elevations. Amitha Bachan 123344 (Malakkapara, Evergreen riparian,
banks of Sholayar river, 1000 m).

CELASTRUS Linnaeus
Sp_. Pl. 196. 1753

Celastrus paniculatus Willd.,, Sp. Pl. 1: 1125. 1797; M. A. Lawson in
Hook. f., Fl. Brit. India 1: 617. 1875; Gamble, Fl. Pres. Madras 208.
1918; Sasidh. & Sivar., Fl. Pl. Thrissur For. 105. 1996; K. Ramam. in N.
P. Singh et al., Fl India 5: 87. 2000; Anil Kumar et al, Fl
Pathanamthitta 125. 2005; K. Ramam. & P. Venu in P. Daniel, Fl. Kerala
1: 700. 2005.

Large climbers; stem lenticellate. Leaves alternate, broadly ovate,
to 1_2 X 7 cm, caudate acuminate at apex, acute at base, membranous,
crenulate; petiole 6 mm long. Panicle to 15 x 8 cm, terminal, axillary,
oblong; pedicel 6 mm long. Flowers many, 6 mm across; sepals 5, small,
imbricate, ciliate; petals white, ovate, 2.5 x 2 mm, obtuse; stamens 5,
erect, anthers sagitate at base; ovary 3-celled, ovules 2 in each cell;
stigmas 3, recurved. Capsule, yellow, 1 x 1 cm, loculicidal, 3-celled;

seeds 3, aril reddish.
Fl. & Fr. : December — May.

Distribution : South Asia and Australia. Moist forests. Amitha Bachan
123389 (Ambalapara-Sholayar, riparian evergreen forest, banks of

Sholayar river, 800 m).
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GLYPTOPETALUM Thwaites
In Hooker’s J. Bot. Kew Gard. Misc. 8: 267. 1856

Glyptopetalum zeylanicum Thwaites in Hooker's J. Bot. Kew Gard.
Misc. 8: 267. t. 7B. 1856; M. A. Lawson in Hook. f., Fl. Brit. India 1: 612.
1875; Gamble, Fl. Pres. Madras 204. 1918; Manilal, Fl. Silent Valley 55.
1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 106. 1996; K. Ramam. in N.
P. Singh et al, Fl. India 5: 114. 2000; N. Mohanan & Sivad., FL
Agasthyamala 160. 2002; K. Ramam. & P. Venu in P. Daniel, Fl. Kerala
1: 706. 2005. '

Small trees or large shrubs. Leaves simples, opposite, elliptic or
ovate-elliptic, 8-15 x 4-6 cm, acuminate at apex, acute-attenuate at base,
distantly spinulose serrate, greenish on drying. Flowers few, 2-3 in
axillary to extra-axillary cymes; peduncle to 1.5 cm long, glabrous;
pedicels to 0.5 cm; bracts minute, subulate. Calyx 4-lobed, lobes ovate,
to 0.1 cm long, fimbriate; petals 4, broadly ovate, to 0.15 cm, pitted;
stamens 4, attached in the 4-lobed disc; ovary globose, 2-celled,
immersed in the disc; ovules 1 in each cell; style short or O; stigma

subulate. Capsule globose; to 1 cm across.
Fl. & Fr.: January-March.

Distribution: Endemic to Peninsular India and Sri Lanka. Evergreen
forests. Amitha Bachan 117750 (Meenchaliyali-Sholayar, streamside

vegetation in the evergreen forest, banks of Meenchaliyali stream, 850m).

LOPHOPETALUM R. Wight & Arnott.
Ann. Nat. Hist. 3: 150. 1839.

Lophopetalum wightianum Arn., Ann. Nat. Hist. 3: 151. 1839; M. A.
Lawson in Hook. f., Fl. Brit. India 1: 615. 1875; Gamble, Fl. Pres. Madras
205. 1918; Manilal, Fl. Silent Valley 55. 1988; Ramach. & Nair, Fl
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Cannanore Dist. 96. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 106.
1996; K. Ramam. in Singh et al., Fl. India 5: 116. 2000; N. Mohanan &
Sivad., Fl. Agasthyamala 161. 2002; Anil Kumar et al, FL
Pathanamthitta 126. 2005; K. Ramam. & P. Venu in P. Daniel, Fl. Kerala
1: 709. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 171. 2009. Venkotta.

Plate 19. D

Large evergreen buttressed trees to 30 m high; bark white-yellow;
Leaves simple, opposite or -subopposite, estipulate, elliptic, elliptic-
oblong, ovate-oblong, to 10-25 x 5-10 cm, obtuse at base, obtuse or
acute at apex, entire, coriaceous, glabrous; lateral nerves to 8-12 pairs,
pinnate; petiole to 2 cm long, stout, grooved above, glabrous; Flowers in
lax axillary or terminal dichasial cyme, pinkish to dull red, 1.5 cm
across; calyx broad, broadly flattened at base, obtuse, to 0.6 cm; lobes 5,
very short; petals 5, to 0.6 cm long, continuous with the disc, clawed,
crispate above; spreading disc 5 lobed; stamens 5, inserted on the disc;
ovary small, immersed in the disc, triquetrous, 3-celled, ovules 4 or
more in each cell; Capsule 3-angled, to 10 x 3 cm, 3 valved, brown,
smooth, loculicidal; seeds thin, surrounded by long linear wing, arillate,

compressed.
Fl. & Fr. : December — July.

Distribution : Indo Malaysia. Wet areas of the evergreen forests up to
medium elevations. Amitha Bachan 123347 (Vazhachal, evergreen,

riparian forests, banks of Chalakkudy river, 230 m).
34. HIPPOCRATEACEAE Juss.
Ann. Mus. Natl. Hist. Nat. 18: 486. 1811.
SALACIA Linnaeus

Mantissa Pl. 159. 1771, nom .cons.
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Key to species
la. Flowers fascicled on axillary tubercles........................... S. beddomei
1b. Flowers in axillary pedunculate heads or cymes............. S. fruticosa

Salacia beddomei Gamble, Bull. Misc. Inform. Kew 1916: 133. 1916 &
Gamble, Fl. Pres. Madras 215. 1918; K. Ramam. & B. D. Naithani in N.
P. Singh et al, Fl. India 5: 151. 2000; N. Mohanan & Sivad., Fl
Agasthyamala 163. 2002; K. Ramam. & P. Venu in P. Daniel Fl. Kerala 1:
719. 2005.

Climbing shrubs, branches lenticellate. Leaves opposite, estipulate,
elliptic-oblong, to 20 x 6.5 cm, obtusely acute at base, acute at apex,
irregularly wague serrate, coriaceous; petiole to 0.7cm long, thick,
grooved above, terete; lateral nerves regular. Flowers fascicled on axillary
tubercles, pedicel short to 0.8 mm long. Calyx 5-lobed, lobes long and
prominently fringed; petals 5, imbricate; stamens 3, inserted on the inner
side of the disk; ovary conical, sunken in the disk, 3-celled; style short.
Fruit an indehiscent berry, 3-celled; Seeds angular.

Fl. & Fr. : January — March.

Distribution : Endemic to Southern Western Ghats, rare; Evergreen
forests. Amitha Bachan 72060 (Vazhachal, evergreen riparian forests,

banks of Chalakkudy river, 220 m).

Salacia fruticosa Heyne ex M. A. Lawson in Hook. f., Fl. Brit. India 1:
628. 1875; Gamble, Fl. Pres. Madras 215. 1918; Sasidh. & Sivar., Fl. Pl
Thrissur For. 108. 1996; K. Ramam. & B. D. Naithani in N. P. Singh et
al., Fl. India 5: 153. 2000; N. Mohanan & Sivad., Fl. Agasthyamala 164.
2002; Anil Kumar et al., Fl. Pathanamthitta 127. 2005; K. Ramam. & P.
Venu in P. Daniel Fl. Kerala 1: 720. 2005. Ponkorandi.
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Climbing shrubs, branchlets rough, looped, puberulous when
young. Leaves ovate-lanceolate, to 10 x 4 cm, acuminate at apex,
rounded at base, greyish when dry. Flowers in axillary much branched
pedunculate heads; peduncle slender; cymes to 1.3 cm long, much
branched; calyx lobes minutely ciliate; petals usually yellow with white
margins, orbicular, 2 mm across; stamens 3, inserted on the inner side
of the disk; ovary round, partially exserted. Berry globose, orange-red, to

3 cm across; seeds 1-3.
Fl. & Fr. : February — May.

Distribution : Endemic to the Western Ghats, common in moist evergreen
vegetation upto scared grooves in the plains. Amitha Bachan 123370

(Kuriyarkutty, riparian forests, banks of Kuriyarkutty river, 500 m).
35. RHAMNACEAE Juss.
Gen. Pl. 376. 17809.
ZIZIPHUS P. Miller
Gard. Dict. Abr. ed. 4. 1754.
Key to species

la. Petals absent; fruit white; leaves to 7 cm broad.................. Z. rugosa
1b. Petals present; fruit black; leaves to 3 cm broad.............. Z. oenoplia

Ziziphus oenoplia (L.) Mill., Gard. Dict. {ed. 8). 3.1768; M. A. Lawson in
Hook. f., Fl. Brit. India 1:634.1875; Gamble, Fl. Pres. Madras 220.1918;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 110. 1996; Bhandari & Bhansali in
N.P. Singh et al.,, Fl. India 5: 238. 2000; N. Mohanan & Sivad., Fl.
Agasthyamala 166. 2002; Anil Kumar et al, Fl. Pathanamthitta 131.
2005; P. V. Sreek. & A. N. Henry in P. Daniel, Fl. Kerala 1: 734. 2005. C.
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N. Sunil & Sivad., Fl. Alappuzha 175. 2009. Rhamnus oenoplia L., Sp.
Pl. 194. 1753. Thodali. Plate 19. B

Large climbing thorny shrubs, thorns many, stout, strong,
recurved; branchlets densely silky hairy. Leaves ovate, acuminate,
oblique at base, to 4-6 x 2-3 cm, 3-4-ribbed from the base, densely
fulvous hairy, sessile or shortly petioled. Flowers 3 mm across, shortly
pedicelled, 6-25 in dense axillary clusters; sepals triangular, hispid
outside; petals clawed, concéve, greenish yellow; disk flat, glabrous.

Drupe globose, 0.5 cm, black.
Fl. & Fr. : November-March.

Distribution: Tropical Asia, Australia and warmer parts of India. Moist
and dry forests, along stream banks. Amitha Bachan 98755 (Pokalppara,
riparian forest, banks of Chalakkudy river, 240 m).

Ziziphus rugosa Lam., Encycl. 3: 319. 1789; M. A. Lawson in Hook. f.,
Fl. Brit. India 1: 636. 1875; Gamble, Fl. Pres. Madras 221. 1918;
Manilal, Fl. Silent Valley 58. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
110. 1996; Bhandari & Bhansali in N. P. Singh et al, Fl. India 5: 241.
2000; N. Mohanan & Sivad., Fl. Agasthyamalé. 166. 2002; Anil Kumar et
al., Fl. Pathanamthitta 132. 2005; P. V. Sreek. & A. N. Henry in P.
Daniel, F1. Kerala 1: 734. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 175.
2009. Kottamullu. Plate 19. C

Large woody stragglers, stem prickly; thorns to 6 mm long,
recurved. Leaves ovate-orbicular, acute at apex, cordate at base,
unequal, to 12 x 6 cm, fulvous-tomentose beneath, coriaceous,
crenulate; petiole 1 cm long. Flowers 5-20 together; subsessile, 5 mm
across; sepals densely tomentose outside; disk flat, glabrous; ovary
densely tomentose, 2-celled; styles 2, curved out. Drupe 8 mm across,

white, glabrous.
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Fl. & Fr. : November — April.

Distribution : India, Sri Lanka, Bangladesh and Myanamr. Moist forests,
along stream banks. Amitha Bachan 98755 (Charpa, riparian forest,
banks of Chalakkudy river, 150 m).

36. VITACEAE Jussieu
Gen. PL. 267. 1789.
CISSUS Linnaeus
Sp. PL. 117. 1753.

Cissus discolor Blume, Cat. Gew. Buitenz. 39. 1823; Gamble, Fl. Pres.
Madras 235. 1918; Manilal, Fl. Silent Valley 59. 1988; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 112. 1996; B. V. Shetty & P. Singh in N. P. Singh et
al., Fl. India 5: 282. 2000 & in P. Daniel, Fl. Kerala 1: 750. 2005 Vitis
discolor (Blume) Dalz. in Hooker's J. Bot. Kew Gard. Misc. 2: 39. 1850;
Dalz. In Hook. {., Fl. Brit. India 1: 648. 1875. Cissus javana DC., Prodr.
1: 628. 1824; Anil Kumar et al, Fl. Pathanamthitta 135. 2005.
Njerinjapuli. Plate 19. E

Creeping or climbing shrubs; stem quadrangular, reddish,
glabrous. Leaves ovate-acuminate, 4-10 x 2.5-6 cm, cordate at base,
sharp serrate, pink beneath; petiole 1-3 cm long. Cymes 2 cm across,
reddish; peduncle 1 crﬁ long. Flowers pedicelled; calyx 0.2 cm across, rim
white; petals reddish, 1-2 cm long; disk pubescent. Berry, obovoid, to
0.4cm, smooth, glabrous, reddish-purple; seeds pitted.

Fl. & Fr. : July — September.

Distribution: Indo-Malaysia. Moist forests. Amitha Bachan 123415
(Vazhachal, riparian forests, banks of Chalakkudy river, 180 m).
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Plate 19. A. Bhesa indica (Bedd.) Ding Hou; B. Ziziphus oenoplia (L.) Mill.; C.
Ziziphus rugosa Lam.; D. Lophopetalum wightianum Am.; E. Cissus discolor Blume



37. LEEACEAE (DC.) Dumort.
Anal. Fam. Pl 21, 27. 1829.

LEEA D. Van Royen ex Linnaeus
Syst. Nat. ed. 12, 2: 608, 627. 1767.

Key to species

la. Flowers crimson red.........coooiiiiiiiiiiiiiiiiiiiiieieeeeeeaes L. guineensis
1b. Flowers white‘ or greenish white............oooiiiiiii e, 2
2a. Anthers united in bud.........cocceeiiiiiiiiiiiii e L. asiatica
2b. Anthers not united in bud..........c.c.oooiiii L. indica

Leea asiatica (L.) Ridsdale in Manilal, Bot. & Hist. Hort. Malab. 189.
1980; Manilal, Fl. Silent Valley 61. 1988; Sasidh. & Sivar., Fl. PL
Thrissur For. 114. 1996; B.D. Naithani in N.P. Singh et al., Fl. India 5:
330. 2000; Arisdasan et al. in P. Daniel, Fl. Kerala 1: 765. 2005.
Phytolacca asiatica L., Sp. Pl. 474. 1753. Leea crispa Royen ex L., Syst.
Nat. (ed. 12) 2: 627. 1767; Hook. {., Fl. Brit. India 1: 665. 1875; Gambile,
Fl. Pres. Madras 240. 1918; Ridsdale, Blumea 22: 1. 88. 1974. Leea
aspera Edgw., Trans. Linn. Soc. London 20: 36. 1846; Gamble, Fl. Pres.
Madras 240. 1918. Leea herbacea Ham., Trans. Linn. Soc. London 14:
228. 1823; Gamble, Fl. Pres. Madras 240. 1918. Leea pumila Kurz, J.
Asiat. Soc. Bengal 41: 303. 1872; Hook. f., Fl. Brit. India 606. 1875. Leea
edgeworthii Sant., Rec. Bot. Surv. India 19: 54. 1953. Nalungu.

Large shrubs, stems branches and petiole with crispate wings;
leaves 3-5 foliolate, leaflets usually oblong, to 12 x 5 cm acute or
acuminate at apex, truncate or cordate at base, glabrous. Flowers
greenish-white in terminal corymbose cymes; calyx cupular, 5 lobed;

petals 5 connate at the base with staminal tube; stamens 5, anthers not
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united in bud; ovary 3-6-celled, style short, stigma thickened. Berry 3-6
celled, grey when ripe.

Fl. & Fr. : Throughout the year.

Distribution: Indo-Malaysia and China. Moist forests. Amitha Bachan
123605 (Vazhachal, riparian evergreen, banks of Chalakudy river,
220m).

Leea guineensis G. Don, Gen. Hist. 712. 1831; Ridsdale, Blumea 22: 1.
92. 1974; Sasidh. & Sivar., Fl. Pl. Thrissur For. 114. 1996; B. D.
Naithani in N. P. Singh et al., Fl. India 5: 336. 2000; Anil Kumar et al.,
Fl. Pathanamthitta 137. 2005; Arisdasan et al. in P. Daniel, Fl. Kerala 1:
766. 2005. Leea wightii Clarke, J. Bot. 19: 105. 1881; Gamble, Fl. Pres.
Madras 239. 1918. Plate 20. A

Glabrous under-shrubs. Leaves bipinnate, rachis to 20 cm long;
leaflets ovate-lanceolate, to 19 x 6 cm, caudate-acuminate at apex,
truncate or acute at base, serrate, dark brown to nearly black on drying;
lateral nerves 7-10 pairs; petiolule 6-7 mm long; stipules obovate, 4 cm
long. Flowers bright crimson red, densely packed, 4 mm across; calyx
and corolla glabrous; staminal tube shortly notched at apex, anthers

united in bud. Berry 6-lobed, 0.5 cm across.
Fl. & Fr. : August — March.

Distribution: Indo-Malaysia and Africa. Moist localities in the evergreen
forests. Amitha Bachan 123371 (Orukombankutty, riparian evergreen
forests along Chalakkudy river, 450 m).

Leea indica (Burm. f.) Merr., Philipp. J. Sci. 14. 245. 1919; Ridsdale,
Blumea 22: 1. 95. 1974; Manilal, Fl. Silent Valley 61. 1988; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 114. 1996; B.D. Naithani in N.P. Singh et al.,
Fl. India 5: 337. 2000; N. Mohanan & Sivad., Fl. Agasthyamala 170.
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2002; Anil Kumar et al., Fl. Pathanamthitta 137. 2005; Arisdasan et al.
in P. Daniel, Fl. Kerala 1: 767. 2005; C. N. Sunil & Sivad., Fl. Alappuzha
182. 2009. Staphylea indica Burm. f., Fl. India 75, t.23. f. 2. 1768. Leea
sambucina (L.) Willd., Sp. PL. 1: 1177. 1798, nom. illegit.; Lawson in
Hook. f., Fl. Brit. India 1: 666. 1875; Gamble, Fl. Pres. Madras 240.
1918.

Large shrubs or small trees, usually with stilt roots; stem often
hollow. Leaves large, 2 or 3-pinnate; leaflets oblong or elliptic-lanceolate,
14 x 5 cm, attenuate at base, acuminate at apex, serrate-dentate, lateral
nerves 12-15 pairs; stipules broad, deciduous, sheathing, obovate-
obtuse, amplexicauli, to 3 x 2 cm; young leaves, reddish. Flowers in
leaf-opposed or lateral corymbose panicles; calyx cup-shaped, lobes 5, 1
mm, triangular; Petals 5, free, ovate, 2mm, greenish white, connate with
staminal tube at the base. Disc annular. Staminal tube cylindric, 5-
lobed, stamens 5, attached between lobes of the tube. Ovary 3-6-lobed;
ovules 1 in each cell; style short; stigma capitate. Berry 0.7 cm across,

globose.
Fl. & Fr. : March — August.

Distribution: Indo- Malaysia, China and Australia. Moist localities in the
forests and also in the lower plains. Amitha Bachan 123629
(Chalakkudy, riparian, banks of Chalakkudy river, 3 m).

38. SAPINDACEAE Juss.
Gen. Pl. 246. 1789.
Key to genera

la. Herbaceous climbers; inflorescence with a pair of tendrils..................

Cardiospermum

1b. Woody shrubs or trees; inflorescence without tendrils...................... 2
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2a. Leaves trifoliolate, margins serrate............c..cooiiiiii, Allophylus
2b. Leaves pinnate, margins entire.............ocooiiiiiiiiiiiiiiiiiiiin e 3

3a. The lowest pair of leaflets reniform and stipule-like.....Otonephelium

3b. All leaflets similar, not stipule-like.................c 4
4a. Petals absent.....c....cooiiiiiiiiiiii Schleichera
4b. Petals PreSeNt....cociin ittt it 5
S5a.Ovules 2ineach cell ... Harpullia
5b. Ovules 1ineach cell........coiiiiiii e 6
6a. Fruits tubercled..........cooioiiiiiiiii Dimocarpus
6b. Fruits smooth.........c.oooii i Sapindus

ALLOPHYLUS L.
Sp. P1. 348. 1753

Allophylus cobbe (L.) Racusch., Nomencl. Bot. (ed. 3) 108. 1797; Hiern.
in Hook. f., Fl. Brit. India 1: 673. 1875p.p; Leench., Blumea 15: 329.
1968; Manilal, Fl. Silent Valley 62. 1988; Sasidh. & Sivar., Fl. PL
Thrissur For. 116. 1996; P. C. Pant in N. P. Singh et al., Fl. India 5: 346.
2000; N. Mohanan & Sivad., Fl. Agasthyamala 172. 2002; P. Singh &
Vajravelu in P. Daniel, Fl. Kerala 1: 771. 2005; C. N. Sunil & Sivad., FL
Alappuzha 184. 2009. Rhus cobbe L., Sp. Pl. 267. 1753. Schmidelia
rheedei Wight, Icon. Pl. India Orient. t. 964. 1845. Allophylus rheedei
(Wight) Radlk. in Engl. & Prantl, Naturl. Pflanzenfam. 3(5): 313. 1895;
Gamble, Fl. Pres. Madras 246. 1918. Mukkannanpezhu.

Large shrubs, Young stem and peduncles pubescent. Leaves
trifoliolate; Leaflets elliptic to ovate-elliptic, acuminate at apex, cuneate

at base, entire or crenate towards distal half, to 14 x 6 cm, terminal
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leaflets large; petiole to 10 cm long. Thyrses axillary, branched, longer
than the leaves. Sepals 4, ovate-obtuse, 0.1 cm. Petals 4, unequal, as

long as sepals, white. Fruit subglobose, 0.8 cm across.
Fl. & Fr. July-September

Distribution: South India, Sri Lanka and Southeast Asia. Moist forests.
Amitha Bachan 117603 (Vazhachal, riparian forest, banks of Chalakkudy

river, 220 m).
CARDIOSPERMUM Linnaeus
Sp. PL. 366. 1753.

Cardiospermum halicacabum L., Sp. Pl. 366. 1753; Wight, Icon. PlL
India Orient. t. 508. 1841; Hiern. in Hook. f., Fl. Brit. India 1: 670.
1875; Gamble, Fl. Pres. Madras 244. 1918; Sasidh. & Sivar., Fl. PL
Thrissur For. 116. 1996; P. C. Pant in N. P. Singh et al, Fl. India 5: 356.
2000; Anil Kumar et al, Fl. Pathanamthitta 141. 2005; P. Singh &
Vajravelu in P. Daniel, Fl. Kerala 1: 774. 2005; C. N. Sunil & Sivad., Fl.
Alappuzha 185. 2009. Uzhinja.

Slender herbaceous climbers. Leaves alternate, bi-ternate; Leaflets
ovate-lanceolate, deeply dentate or lobed, apex acute to acuminate,
membranous; shortly decurrent on the petiolule, membranous, to 4 x 2.5
cm. Flowers white, polygamous in 3-7-flowered axillary tendril-bearing
peduncles; Sepals 4, in 2-pairs, outer pair smaller. Petals 4, white,
unequal, with basal scales. Stamens 8; filaments unequal, pilose. Ovary
3-locular; ovule 1-per locule; stigma 3-fid. Capsule papery, inflated, 3-

lobed, winged.

Fl. & Fr. July-December.
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Distribution: South India, Sri Lanka and Southeast Asia. Moist forests.
Amitha Bachan 117616 (Malakkapara, riparian forest, banks of Sholayar

river, 900 m).
DIMOCARPUS Loureiro
Fl. Cochinch. 233. 1790.

Dimocarpus longan Lour., Fl. Cochinch. 233. 1790; Leench., Blumea
19: 125. 1971; Manilal, Fl. Silent Valley 63. 1988; Sasidh. & Sivar., FlL
Pl. Thrissur For. 117. 1996; P.C. Pant in N.P. Singh et al, Fl. India 5:
358. 2000; N. Mohanan & Sivad., Fl. Agasthyamala 174. 2002; Anil
Kumar et al., Fl. Pathanamthitta 141. 2005; P. Singh & Vajravelu in P.
Daniel, Fl. Kerala 1: 776. 2005; Euphoria longan (Lour.) Steud., Nomencl.
Bot. 1: 328. 1821. Euphoria longana Lam., Encycl. 3: 574. 1792.
Nephelium longana (Lam.) Camp., Mem. Mus. Hist. Nat. Paris 18: 30.
1829; Hiern. in Hook. f., Fl. Brit. India 1: 688. 1875; Gamble, Fl. Pres.
Madras 252. 1918. Scytalia longan (Lour.) Raeusch., Nomencl. Bot. (ed.3)
113. 1797. Chempoovam, Pasakotta. Plate 20. C

Small evergreen trees; branchlets white lenticellate, tomentose.
Leaves paripinnate, alternate; leaflets 8-20, subopposite or alternate;
rachis to 16 cm long, stout, grooved above, swollen at base, glabrous;
petiolule 5-13 mm, stout, grooved above, glabrous; leaflets elliptic-oblong
or oblong-lanceolate, oblique or acute at base, acute or acuminate at
apex, to 20 x 6 cm, entire, coriaceous. Flowers polygamous, 0.5 cm
across, yellowish-white, in terminal and axillary brown tomentose
panicles or racemes; calyx cupular, tomentose; lobes 5 or 6, ovate,
saccate at base; petals 5 or 6, oblong, pilose at base, deflexed; disc
annular; stamens 8 or 10, inserted within the disc; filaments slender,

hairy; ovary superior, ovoid, 2-lobed, pubescent, 2-celled, ovule 1 in each
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cell. Schizocarp to 1.5 cm long, globose, reddish-brown, with round

tubercles or sometimes nearly smooth.
Fl. & Fr. : February-April.

Distribution: Indo-Malaysia. Evergreen forests. Amitha Bachan 72037
(Vazhachal, riparian forest, banks of Chalakkudy river, 240 m).

HARPULLIA Roxburgh
Fl. Indica 2: 441. 1824.

Harpullia arborea (Blanco) Radlk., Sitzungsber. Math.-Phys. Cl. Koenigl.
Bayer. Akad. Wiss. Muenchen 16: 404. 1890; Leench. & Vente, Blumea
28: 11. 1982; Sasidh. & Sivar., Fl. Pl1. Thrissur For. 117. 1996; P.C. Pant
in N.P. Singh et al, Fl. India 5: 365. 2000; Anil Kumar et al, Fl
Pathanamthitta 142. 2005; P. Singh & Vajravelu in P. Daniel, Fl. Kerala
1: 779. 2005; Ptelea arborea Blanco, Fl. Filip. (ed. 1) 63. 1837. Harpullia
imbricata (Blume) Thwaites, Enum. Pl. Zeyl. 56. 1858; Gamble, Fl. Pres.
Madras 253. 1918. Octonychium imbricatum Blume, Rumphia 3: 180.
1849. Harpullia cupanoides sensu Hiern in Hiern. in Hook.f., Fl. Brit.

India 1: 692. 1875 p.p., non Roxb. 1832. Puzhukolli. Plate 20.B

Small to medium sized trees; branchlets tomentose. Leaves
paripinnate, alternate, estipulate; rachis 9-31 cm long, slender,
pubescent, swollen at base; leaflets 8-12, lanceolate, elliptic-oblong or
elliptic-lanceolate, base oblique, acuminate at apex, to 20 x 10 cm,
entire, glabrous, membranous; lateral nerves 7-12 pairs, prominent.
Flowers polygamodioecious, 1 cm long, yellowish-green, in axillary, or
subterminal drooping panicles; sepals 5, free, imbricate; petals 5, long
clawed, oblong; disc small, 5-lobed; stamens 5-8, inserted within the

disc; Ovary superior, ovoid, 2-celled, ovules 2 in each cell, stigma linear,
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usually more or less twisted. Capsule 2 x 3 cm, scarlet, 2-lobed, 2-celled,

inflated, loculicidally 2-valved, coriaceous; seeds 2, black.
Fl. & Fr. February-April..

Distribution: Indo-Malaysia and Australia. Riparian evergreen forest.
Amitha Bachan 99057 (Sholayar, riparian forest, banks of Sholayar river,
800 m).

OTONEPHELIUM Radlkofer
Sitzungsber. Math.-Phys. Kl. Bayer. Akad. Wiss.
Muenchen 20: 253-288. 1890.

Otonephelium stipulaceum (Bedd.) Radlk., Sapindaceae Holl.-India 71.
1879; Gamble, Fl. Pres. Madras 252. 1918; Leench., Blumea 31: 429.
1986; Sasidh. & Sivar., Fl. Pl. Thrissur For. 118. 1996; P.C. Pant in N.P.
Singh et al, Fl. India 5: 378. 2000; N. Mohanan & Sivad., FlL
Agasthyamala 175. 2002; Anil Kumar et al., Fl. Pathanamthitta 143.
2005; P. Singh & Vajravelu in P. Daniel, Fl. Kerala 1: 783. 2005;
Nephelium stipulaceum Bedd., Trans. Linn. Soc. London 25: 212. 1865 &
Ic. t. 103. 1868-1874; Hiern. in Hook. f., Fl. Brit. India 1: 690. 1875;
Gamble, Fl. Pres. Madras 252. 1918.

Medium sized evergreen trees, bark pale-brown, peels off in
irregular thin scales. Leaflets obovate or elliptic, acuminate at apex,
cuneate to obtuse at base, to 6-20 x 3-10 cm, glabrous above and
glaucous beneath; lower pair of leaflets stipule-like, sessile, to 1-2.5 x 1-
2 cm, reniform. Flowers polygamous, cream-coloured, 0.5 cm across, in
axillary and terminal panicles; calyx cupular; lobes 6, villous within;
petals O; disc annular, fleshy, lobed; stamens 8, filaments unequal,

slender, inserted within the disc; ovary superior, 2-4-lobed, 2-4-celled,
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pubescent, ovules 1 in each cell; Drupe 1 -1.6 cm long, oblong or ovoid,

covered with soft prickles; seeds 1-2, brown, smooth.
Fl. & Fr. March-April.

Distribution: Endemic to Western Ghats. Evergreen riparian forests.
Amitha Bachan 99046 (Karanthodu, riparian forest, banks of
Chalakkudy river, 350 m). Amitha Bachan 98901 (Orukombankutty,
riparian forest, banks of Chalakkudy river, 450 m).

SAPINDUS Linnaeus
Sp. Pl. 367. 1733.

Sapindus trifoliatus L., Sp. Pl. 367. 1753; Hiern. in Hook. f., Fl. Brit.
India 1: 682. 1875; Sasidh. & Sivar., Fl. Pl. Thrissur For. 119. 1996; C.
N. Sunil & Sivad., Fl. Alappuzha 186. 2009; P. C. Pant in N. P. Singh et
al., Fl. India 5: 382. 2000 P. Singh & Vajravelu in P. Daniel, Fl. Kerala 1:
785. 2005. Sapindus laurifolius Vahl, Symb. Bot. 3: 54. 1794; Gamble,
Fl. Pres. Madras 250. 1918; N. Mohanan & Sivad., Fl. Agasthyamala 176.
2002; Anil Kumar et al., Fl. Pathanamthitta 143. 2005.

Medium sized trees; branchlets lenticellate. Leaves paripinnate,
alternate, leaflets 4-6, opposite or subopposite, elliptic-oblong, elliptic-
lanceolate, oblique round or acute at base, acuminate at apex, to 7-25 x
2.5-10 cm, entire, glabrous, chartaceous. Flowers polygamous, greenish-
white, 0.5 cm across, in axillary or terminal panicles; densely pubescent;
sepals 5, ovate, unequal, in 2 series; petals 5, linear-lanceolate, clawed;
disc concave; stamens 8, inserted within the disc; ovary superior,
tomentose, 2-3-celled, not lobed, ovule 1 in each cell; stigma 2-3-lobed.
Drupe, 1.5 cm across, globose, greenish-yellow, wrinkled when ripe;

seeds 2-3, globose, black.

Fl. & Fr. March-April.
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Distribution: South Asia. Evergreen Riparian forests. Amitha Bachan

117781 (Vazhachal, riparian forest, banks of Chalakkudy river, 230 m).
SCHLEICHERA Willdenow
Sp. PL. 4: 1096. 1809, nom. cons.

Schleichera oleosa (Lour.] Oken, Allg. Naturgesch. 3: 1341. 1841;
Manilal, Fl. Silent Valley 64. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
119. 1996; P.C. Pant in N.P. Singh et al, Fl. India 5: 384. 2000; N.
Mohanan & Sivad., Fl. Agasthyamala 176. 2002; Anil Kumar et al., Fl.
Pathanamthitta 143. 2005; P. Singh & Vajravelu in P. Daniel, Fl. Kerala
1: 786. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 186. 2009. Pistacia
oleosa Lour., Fl. Cochinch. 615. 1790. Schleichera trijuga Willd., Sp. Pl
4: 1096. 1805; Hiern. in Hook. f., Fl Brit. India 1: 681. 1875; Gamble,
Fl. Pres. Madras 248. 1915. Poovam.

Medium sized tree. Leaves paripinnate, alternate, exstipulate;
leaflets 4-6, opposite or subopposite; elliptic-oblong, ovate or obovate,
oblique at base, acute or obtuse at apex, 14 x 4 cm, entire, glabrous,
coriaceous; Flowers polygamodioecious, greenish-yellow, to 0.5 cm, in
axillary spicate panicles; calyx lobes 5; petals 0; disc complete, stamens
7 or 8, free, inserted within the disc; pistillode small; ovary 2 mm,
superior, 3-celled, ovule 1 in each cell. Drupe to 1.8 cm across,

subcrustaceous, often echinate; seed 1 or 2, enclosed in a pulpy aril.

Fl. & Fr. March-May.

Distribution: Indo-Malaysia. Evergreen Riparian forests. Amitha Bachan

98970 (Vazhachal, riparian forest, banks of Chalakkudy river, 230 m).
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39. STAPHYLEACEAE Martinou.
TURPINIA Ventenat
Mem. Cl. Sci. Math. Inst. Natl. France 1807 (1): 3. 1807, nom. cons.

Turpinia malabarica Gamble, Bull. Misc. Inform. Kew 1917: 135. 1916.
& Gamble, Fl. Pres. Madras 241. 1918; Manilal, Fl. Silent Valley 62.
1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 115. 1996; P. C. Pant in N.
P. Singh et al, Fl. India 5: 416. 2000; Anil Kumar et al, Fl.-
Pathanamthitta 139. 2005; Arisdasan et al. & P. Daniel in P. Daniel, Fl.
Kerala 1: 765. 2005. Alunkumaram, Pamabaetti. 7

Medium sized trees to 20 m high. Leaves imparipinnate, opposite,
elliptic-obovate, elliptic-ovate, 4-12 x 1.5-5 cm, acute or cuneate at base,
acuminate or obtusely acuminate at apex, serrate, glabrous, coriaceous,
lateral nerves 4-7 pairs; rachis 19-25 cm long, stout, swollen at base,
glabrous, leaflets opposite, 3-7, stipellate; Flowers in axillary and
terminal panicles, white, to 1 cm across; sepals 5, 0.3cm long, ovate,
slightly connate at base, obtuse, ciliate; petals 5; stamens 5; filaments
shortly villous, inserted outside the disc; disc erect, crenate; ovary
sessile, superior, 3-lobed, 3-celled. Berry, subglobose, 1-3 pointed,

glabrous, not lobed.
Fl. & Fr. : December-May.

Distribution: Endemic to South India and Sri Lanka. Evergreen forests,
stream banks. Amitha Bachan 99111 (Muthuvarachal, riparian forests,

banks of Karappara river, 450 m).
40. SABIACEAE Blume
Key to genera

la. Small trees; flowers in panicles...........ooooiiiiiie Meliosma
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1b. Climbing shrubs; flowers in corymbose cymes.......................... Sabia
MELIOSMA Blume
Cat. Buitenzorg 10. 1823.

Key to species

1a. Leaves SIMPLE ...ooeiiiiiiiii i 2
1b. Leaves pinnate .......ccccoet viiiiiiiiiiiiiiiiieeee e M. pinnata
2a. Branchlets densely tomentose....... M. simélicifolia subsp. pungens
2b. Branchlets glabrescent..........;..M. simplicifolia subsp. simplicifolia

Meliosma pinnata (Roxb.) Maxim. subsp. barbulata (Cufod.) Beus. in
Dassan. & Fosb., Rev. Handb. Fl. Ceylon 3: 384. 1981; Manilal, Fl. Silent
Valley 65. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 120. 1996; S.C.
Majumdar in N.P. Singh et al, Fl. India 5: 423. 2000; N. Mohanan &
Sivad., Fl. Agasthyamala 177. 2002; Anil Kumar et al, FL
Pathanamthitta 144. 2005; N. P. Balakr. in P. Daniel, Fl. Kerala 1: 792.
2005. Meliosma rhoifolia Maxim. subsp. barbulata Cufod., Oest. Bot. 88.
254. 1939. Millingtonia arnottiana Wight, Illustr. Ind. Bot. 1: t. 53. 1840.
Meliosma arnottiana (Wight) Walp., Rep. 1: 423. 1842; Hook. f., Fl. Brit.
India 2: 6. 1876, p.p.; Gamble, Fl. Pres. Madras 256. 1918. Meliosma
pinnata (Roxb.) Maxim. subsp. arnottiana (Wight) Beus., Blumea 19: 499.
1971. Millingtonia pinnata Roxb., Fl. India 1: 103. 1820.

Medium sized evergreen trees to 18 m high; branchlets brown
villous, prominently lenticellate. Leaves imparipinnate, alternate,
estipulate; rachis 6.5-18 cm long, stout, rusty pubescent; Leaflets 9-11,
lanceolate, acuminate or acute at apex, chartaceous, tawny tomentose
beneath, to 10 x 4 cm. Flowers bisexual, yellowish-white in large
terminal and axillary tomentose panicles; bracteoles sepaloid. sepals 5,

basally connate, triangular, ciliate on margins; petals 3+2; inner ones 2-
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fid; outer 3 suborbicular, unequal; fertile stamens 2; ovary tomentose, 2-
celled, ovule 2 in each cell; style single. Fruit a drupe, 5-6 mm across,

globose.
Fl. & Fr. : March-June.

Distribution: Inod-Malaysia and China. Evergreen forests. Amitha Bachan
117768 (Malakkapara-Valparai, riparian forest, banks of Sholayar river,
1100 m).

Meliosma simplicifolia (Roxb.) Walp., Repert. 1: 423. 1842. subsp.
pungens (Wall. ex Wight & Arn.) Beus., Blumea 19: 466. 1971; S. C.
Majumder in N. P. Singh et al, Fl. India 5: 427. 2000; N. P. Balakr. in P.
Daniel, Fl. Kerala 1: 793. 2005; Millingtonia pungens Wall. ex Wight &
Arn., Edinb. New Phil. J. 15: 178. 1833. Meliosma pungens (Wight &
Arn.) Walp. Rep. 1: 423. 1842. Meliosma wightii Planch. ex Brandis, For.
Fl. 116. 1874; Hook. f., Fl. Brit. India 2: 4. 1876; Gamble, Fl. Pres.
Madras 256. 1918.

Trees, to 20 m high; branchlets densely tomentose. Leaves simple,
alternate, estipulate, elliptic-oblong, elliptic-obovate or oblanceolate;
acute to round at base, acute or acuminate at apex, to 30 x 10 cm;
petiole 1.5-5 cm, stout, puberulent, grooved above; moderately
pubescent especially on midrib and nerves beneath, coriaceous; lateral
nerves 7-18 pairs. Flowers small, bisexual, sessile, in lax or dense
panicles, densely tomentose; sepals 5, and 3 or more sepal like empty
bracts, ovate, ciliolate; petals 3+ 2; stamens 5; fertile stamens 3; anthers
globose; sterile ones bifid at apex; disc annular; ovary superior, glabrous,
to 0.1 cm, 2-celled, ovules 2 per cell. Fruit a drupe, 0.5 cm across,

globose, purple-black, crustaceous.

Fl. & Fr. : September — March.
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Distribution: Indo-Malaysia and China. Evergreen forests, evergreen
forests usually along the stream banks. Amitha Bachan 98948
(Karappara, riparian forest, banks of Karappara river, 918 m). Amitha
Bachan 98842 (Malakkapara, riparian forest, banks of Sholayar river,
900 m).

Meliosma simplicifolia (Roxb.) Walp. Rep. 1: 423. 1842, subsp.
simplicifolia: Hook. f., Fl. Brit. India 2: 5. 1876; Gamble, Fl. Pres.
Madras 256. 1918; Manilal, Fl. Silent Valley 65. 1988; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 120. 1996; S. C. Majumdar in N. P. Singh et al., FL.
India 5: 423. 2000; Anil Kumar et al., Fl. Pathanamthitta 144. 2005; N.
P. Balakr. in P. Daniel, Fl. Kerala 1: 794. 2005; Millingtonia simplicifolia
Roxb., Pl. Coromandel 3: 50. t. 254. 1820, p.p.

Trees, to 15 m high; branchlets glabrescent. Leaves simple,
alternate, estipulate, lanceolate to oblong-lanceolate, cuneate or acute at
base, acute at apex, to 35 x 12 cm, entire, sometimes more or less
dentate, glabrous; petiole 1.5-4 cm long, stout, puberulent, grooved
above; lateral nerves 8-23 pairs, pinnate, ascending, prominent. Flowers
bisexual, subsessile, yellowish-white, solitary or more less crowded in lax
panicles, to 40 cm, sparsely to densely pubescent but never tomentose.
Sepals 4 or 5, ciliolate; petals 3+2, yellow; inner petals bifid, lobes more
or less divergent, narrow, glabrous, sometimes slightly fimbriate or
ciliolate at the very tips; disc small, annular and toothed; ovary superior,
glabrous, 2-celled, 2-ovuled; style short. Fruit a drupe, globose, purple-
black.

Fl. & Fr. : March-June.

Distribution: Evergreen forests usually among riparian forest. Amitha
Bachan 98843 (Malakkapara, riparian forest, banks of Sholayar river,
900 m).
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SABIA Colebr.

Sabia limoniacea Wall. ex Hook.f. & Thomson, Fl. India 1: 210. 1855;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 120. 1996; S. C. Majumdar in N. P.
Singh et al., Fl. India 5: 432. 2000; N. P. Balakr. in P. Daniel, Fl. Kerala
1: 795. 2005; Sabia malabarica Bedd., lc. 39, t. 177. 1868-1874; Hook.
f., Fl. Brit. India 2: 2. 1876; Gamble, Fl. Pres. Madras 254. 1918.

Woody climbers. Leaves alternate, simple, oblong-lanceolate,
rounded or acute at base, acute to acuminate at apex, to 15 x 5 cm,
glabrous, entire; petiole 0.5 cm long. Inflorescence axillary or terminal
corymbose cymes. Flowers usually bisexual, calyx 4-5-lobed; petals 4-5;
disk annular 4-5-lobed. Stamens 4-5, inserted at the base of the disk.

Carpels 2, rarely 3; ovules 2 in each carpel.
Fl & Fr. : April-May.

Distribution: Indo-Malaysia and China. riparian forests, banks of
streams. Amitha Bachan 98935 (Nelliyampathy-Hill top, stream bank

vegetation, banks of Karappara river, 1100 m).
41. ANACARDIACEAE Lindley
Instr. Nat. Syst. Bot. 127. 1830.

Key to genera

la. Leaves COMPOUINA......ouiuiuuiimiiiiiiiiiiietrte ettt et aaens 2
1b. Leaves SIMPLe. .. oot 4
2a. Leaflets with intramarginal nerve...............ocoviiiiiiiiiiii, 3
2b. Leaflets without intramarginal nerve..............cooeeieiiiii.. Lannea
3a. Leaflets serrulate; style 1. Solenocarpus
3b. Leaflets entire; Styles S.....oooiieiiiiiiiiiiiii s Spondias
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4a. Carpel 5, distinct (only 1 fertile)..........ooooiiieiiinin Buchanania

AD. CATPEL L.uiiniiieii et S
Ba. SYIE L.ieiiieiieiii e Mangifera
5. SEYLIES Buniineiniitiii it e 6

6a. Leaves with petiolar appendages; drupe partly enclosed by the
|33 010 167- ¥ + KU S LRI REas Holigarna

6b. Leaves without petiolar appendages; drupe seated on the basal

5378 010 o7=V g o SO TR TERRE: Semecarpus
BUCHANANIA Spreng.

Buchanania lanzan Spreng., J. Bot. (Schr.) 2: 234. 1800; Hook. f., Fl.
Brit. India 2: 23. 1876; Gamble, Fl. Pres. Madras 258. 1918; N. Mohanan
& Sivad., Fl. Agasthyamala 178. 2002; Anil Kumar et al, FL
Pathanamthitta 145. 2005; V. Chandrasekharan in P. Daniel, Fl. Kerala
1: 800. 2005; Buchanania latifolia Roxb., Fl. India 2: 385. 1832.

Kulamavu.

Trees to 18 m high, bark rough. Leaves simple, alternate,
estipulate; petiole to 2cm, stout, glébrous; lamina to 20 x 10 cm, broadly
oblong, base round or acute, apex obtuse glabrous above and densely
tomentose beneath, entire, coriaceous; lateral nerves 10-20 pairs,
pinnate. Flowers bisexual, greenish-white, sessile, in pubescent terminal
and axillary panicles; calyx lobes 5, persistent; petals 5, oblong; stamens
10, inserted at the base of fleshy disc; filaments free, glabrous; disc
cupular, 5 lobed; carpels 5-6, free, superior, tomentose, 4 reduced to
thread like processes, one fertile, ovule one, pendulous; style lateral;

stigma truncate. Fruit a drupe, to lcm, oblong, laterally compressed,

black; seed one.

Fl. & Fr.: January-April
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Distribution: India and Myanmar. Moist forests, along riverbanks. Amitha
Bachan 123375 (Thellikkal-Parambikulam, riparian forests, banks of
Thellikkal river, 550 mj).

HOLIGARNA Ham. ex Roxb.
Pl. Corom. 3: 79. 1820, nom. cons.
Key to species
la. Leaves narrowly obovate- oblanceolate, 6 cm broad...... H. arnottiana
1b. Leaves broadly oblanceolate, 6-20 cm broad................. H. grahamii

Holigarna arnottiana Hook. f., Fl. Brit. India 2: 36. 1876; Gamble, Fl.
Pres. Madras 268. 1918; Sasidh. & Sivar., Fl. Pl. Thrissur For. 121.
1996; D. Chandra & S. K. Mukh. in N. P. Singh et al., Fl. India 5: 457.
2000; N. Mohanan & Sivad., Fl. Agasthyamala 179. 2002; Anil Kumar et
al., Fl. Pathanamthitta 146. 2005; V. Chandrasekharan in P. Daniel, Fl.
Kerala 1: 803. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 188. 2009.
Cheru. Plate 20. E

Evergreen trees, to 20 m high with buttresses; bark pale brown,
rough; young shoot brown tomentose. Leaves simple, alternate, crowded
at the tips of branchlets, estipulate; petiole to 1.5 cm, tomentose; lamina
to 20 x 6 cm, oblanceolate, base cuneate, apex obtusely acute, entire,
glabrous, coriaceous; Flowers polygamous, yellowish-brown, 3 mm
across, in axillary panicles, calyx cupular, 5-fid; petals 5, cohering at the
base, villous inside, valvate; disc lining the calyx tube, obscure in
bisexual flowers; stamens 5, inserted outside the disc; filaments
subulate; anthers red, versatile; ovary inferior, 1-celled, ovule pendulous;
styles 3, divergent; stigmas capitate. Fruit a drupe, 2.5 cm long, ovoid,

resinous; seed parietal.

Fl. & Fr.: January-July
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Distribution: Endemic to Southern Western Ghats. Evergreen forests,
moist localities, near water bodies Amitha Bachan 123463 (Vazhachal,

riparian vegetation, banks of Chalakkudy river, 220 m).

Holigarna grahamii (Wight) Kurz, J. Asiat. Soc. Bengal 42: 305. 1872;
Hook. f., Fl. Brit. India 2: 37. 1876; Gamble, Fl. Pres. Madras 268. 1918;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 121. 1996; D. Chandra & S.K.
Mukh. in N.P. Singh et al.,, Fl. India 5: 460. 2000; Anil Kumar et al., Fl.
Pathanamthitta 146. 2005; V. Chandrasekharan in P. Daniel, Fl. Kerala
1: 805. 2005; Semecarpus grahamii Wight, Icon. Pl. India Orient. t. 235.
1839. Holigarna wightii Balakr., J. Bomb. Nat. Hist. Soc. 63: 327. 1966.
Kattucheru. Plate 20. D

Large evergreen trees to 30 m high, branchlets brown tomentose.
Leaves simple, alternate, to 60 x 20 cm clustered at the tips of
branchlets, estipulate, oblanceolate, base cuneate, apex acuminate,
entire, glabrous above, densely golden brown tomentose below,
coriaceous; petiole to 4 cm long, stout, broadened at base, brown
tomentose; spur 2 pairs, stout, persistent, brown tomentose. Flowers
small, polygamous, dull white, in terminal tomentose panicles; calyx
cupular, shortly 5-toothed; petals 5, cohering at the base; stamens 5,
inserted outside the disc; filaments subulate; anthers versatile; ovary
inferior, 1-celled, ovule pendulous from near the top of the cell; style 3.

Fruit a drupe, major portion included in hypocarp, ovoid, reddish-purple.
Fl. & Fr.: October - March

Distribution: Endemic to the Western Ghats. Evergreen forests, Amitha
Bachan 123453 (Vazhachal-Pachakkadu, streamside vegetation, banks of
Charpa thodu, 240 m ).
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LANNEA A. Rich.
in J.B.A. Guillemin and Perrottet Fl. Seneg. Tent. 153. 1831, nom. cons.

Lannea coromandelica (Houtt.) Merr., J. Arnold Arbor. 19: 353. 1938;
Manilal, Fl. Silent Valley 66. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For.
122. 1996; D. Chandra & S.K. Mukh. in N.P. Singh et al, Fl. India 5:
463. 2000; N. Mohanan & Sivad., Fl. Agasthyamala 180. 2002; Anil
Kumar et al., Fl. Pathanamthitta 146. 2005; V. Chandrasekharan in P.
Daniel, Fl. Kerala 1: 806. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 189.
2009. Dialium coromandelicum Houtt., Nat. Hist. ser. 2. 2: 39. t. 5. f. 2.
1774. Odina wodier Roxb., Fl. India 2: 293. 1832; Hook. {., Fl. Brit. India
2: 29, 1876; Gamble, Fl. Pres. Madras 263. 1918. Kalasu.

Trees to 25 m high, decidious. Leaves alternate, compound,
imparipinnate, clustered at the end of branchlets, estipulate; rachis to 25
cm, swollen at base; leaflets 7-11, opposite; petiolule 3-5 mm, slender,
pubescent; lamina to 10 x 7 cm, oblong-ovate, base oblique, acute or
round, apex acuminate, entire, chartaceous. Flowers unisexual,
yellowish-green, small. Male flowers : in compound racemes;calyx 4-
lobed; lobes ovate, imbricate, persistent; petals 4, lanceolate, reflexed,
imbricate; disc annular, 8-lobed; stamens 8, inserted below the disc,
filaments unequal, ovary abortive. Female flowers : in simple racemes;
petals and sepals as in male flowers; stamens very short and small;
anthers sterile; ovary superior, ovule pendulous; styles 4; stigma peltate.

Fruit a drupe, 12 mm long, ovoid, red.
Fl. & Fr.: January - May

Distribution: Indo-Malaysia and China. Moist places from forests to
plains. Amitha Bachan 123377 (Vazhachal, riparian forests along banks
of Chalakkudy river, 220 m).
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MANGIFERA Linnaecus
Sp. P1. 200. 1753.

Mangifera indica L., Sp. Pl. 200. 1753; Hook. {., Fl. Brit. India 2: 13.
1876; Gamble, Fl. Pres. Madras 259. 1918; Manilal, Fl. Silent Valley 67.
1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 122. 1996; D. Chandra &
S.K. Mukh. in N.P. Singh et al., Fl. India 5: 466. 2000; N. Mohanan &
Sivad., Fl. Agasthyamala 181. 2002; Anil Kumar et al, FL
Pathanamthitta 147. 2005; V. Chandrasekharan in P. Daniel, Fl. Kerala
1: 808. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 190. 2009. Mavu.

Evergreen trees to 30 m high, Leaves simple, alternate, estipulate,
to 30 x 8 cm, elliptic, linear-oblong, base acute, apex acuminate, acute,
entire, glabrous, shiny, coriaceous; petiole 10-75 mm long, stout,
glabrous, pulvinate; Flowers polygamous, yellowish-green, in terminal
panicles; calyx 4-5 partite, ovate, imbricate, cauducous; petals 4-5,
oblong-obovate, subequal; disc fleshy, cupular, 4-5 lobed; stamens 4-5,
inserted inside or on the disc, fertile stamens 1 or 2; filaments free,
glabrous; ovary sessile, superior, oblique, 1-celled, ovule pendulous; style
1, lateral; stigma simple. Fruit a drupe, 5-15 cm long, oblong-reniform,
yellowish-red when ripe, mesocarp fleshy, endocarp fibrous; seed

subreniform.
Fl. & Fr.: January - May

Distribution: Indo-Malaysia. Evergreen riparian forests. Amitha Bachan
123378 (Vazhachal, riparian evergreen forests, banks Chalakkudy River,
230 m).
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SEMECARPUS L. f.
Suppl. Pl. 25, 182. 1782.

Semecarpus travancorica Bedd., Fl. Sylv. t. 232.1872; Hook. f., Fl. Brit.
India 2: 31. 1876; Gamble, Fl. Pres. Madras 267. 1918; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 124. 1996; D. Chandra & S.K. Mukhrjee in N.P.
Singh et al., Fl. India 5: 504. 2000; N. Mohanan & Sivad., Fl.
Agasthyamala 186. 2002; Anil Kumar et al.,, Fl. Pathanamthitta 148.
2005; V. Chandrasekharan in P. Daniel, Fl. Kerala 1: 817. 2005;

Avukkaram.

Evergreen trees to 30m. Leaves simple, alternate clustered at the
tips of branchlets, estipulate to 20-60 x 10-15 cm, obovate or obovate-
oblong, base acute, apex obtuse, round or emarginated; lateral nerves
12-20 pairs. Flowers polygamous, greenish-yellow in axillary and
terminal glabrous panicles; calyx lobes 5, imbricate, deciduous; petals 5,
ovate, glabrous, imbricate; disc broad annular; stamens 5, inserted
below the disc; filaments filiform, as long as or longer than the petals in
male flowers, shorter than petals in bisexual flowers; anthers oblong;
ovary superior, 1-celled, glabrous; ovules pendulous from a basal funicle;
style 3. Fruit a drupe, to 3 cm long, fleshy, obliquely oblong, black,

striate, seated on a short broad furrowed hypocarp.
Fl. & Fr. : November- March.

Distribution: Endemic to Southern Western Ghats, Rare. Amitha Bachan
123300 (Sholayar-Ambalapara, streamside vegetation in evergreen forest,

800 m).
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SOLENOCARPUS Wight & Arn.
Prodr. 172. 1834.

Solenocarpus indicus Wight & Arn., Prodr. 172. 1834; Hook. {., Fl. Brit.
India 2: 27. 1876; Gamble, Fl. Pres. Madras 262. 1918; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 125. 1996; D. Chandra & S.K. Mukh. in N.P. Singh
et al., Fl. India 5: 505. 2000. Spondias indica (Wight & Arn.) Airy Shaw &
Forman, Kew Bull. 21: 16. 1967-1968; Manilal, Fl. Silent Valley 68.
1988; N. Mohanan & Sivad., Fl. Agasthyamala 186. 2002; V.
Chandrasekharan in P. Daniel, Fl. Kerala 1: 8-8. 2005.

Small trees, often growing among the crevices of rocks. Leaves
alternate, imparipinnate, crowded to the ends of branhlets. Rachis 14-20
cm long; Leaflets 9-15, oblong or oblong-lanceolate, acuminate, base
oblique, subcoriaceous, serrulate, 5-10 cm long, forming intramarginal
nerve. Panicles axillary and clustered at the tips of the branchlets.
Flowers yellowish, 2 mm across; style 1 Drupe yellowish, 6 x4 mm, ovoid,

glabrous.
Fl. & Fr. : March- May.

Distribution : Endemic to Southern Western Ghats, rare. Amitha Bachan

123470 (Sholayar-Kulamali, Streamside in Evergreen forests, 900 m).

SPONDIAS Linnaeus
Sp. PL. 371. 1753.

Spondias pinnata (L. f) Kurz, Prelim. Rep. For. & Veg. Pegu Append.
A.44. & B.42. 1875; Sasidh. & Sivar., Fl. P1. Thrissur For. 125. 1996; D.
Chandra & S.K. Mukh. in N.P. Singh et al., Fl. India 5: 507. 2000; N.
Mohanan & Sivad., Fl. Agasthyamala 186. 2002; Anil Kumar et al., Fl.
Pathanamthitta 149. 2005; V. Chandrasekharan in P. Daniel, Fl. Kerala
1: 819. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 190. 2009. Mangifera

276



pinnata L. f., Suppl. Pl. 156. 1781. Spondias mangifera Willd., Sp. Pl. 2:
751. 1799; Hook. {f., Fl. Brit. India 2: 42. 1876; Gamble, Fl. Pres. Madras
261. 1918. Ambazham.

Deciduous trees; bark greyish brown, smooth, pink inside. Leaves
odd-pinnate; leaflets opposite or subopposite, oblong ovate, rounded at
base, acuminate at apex, to 5-10 x 4-7 cm, coriaceous, entire, nerves
numerous, close and parallel, forming intramarginal nerve. Flowers in
terminal panicles, polygamous, yellowish-white. Calyx lobes 35,
triangular, cauducous. Petals 5, yellow, 1.5-2 mm long, ovate-valvate.
Stamens 10, inserted below the disc; filaments to 1 mm, equal; anthers

oblong. Ovary ovoid, S-celled; style 5; Drupe 3.5 cm long, ovoid.
Fl. & Fr.: February-April.

Distribution: Indo-Malaysia. Plains to moist forests. Amitha Bachan
123487 (Muthuvarachal, riparian forests, banks of Karappara river,

450m).
42. CONNARACEAE R. Br.
in Tuckey, Narr. Exped. Zaire : 431. 1818.
Key to genera
la. Panicles rusty pubescent; calyx persistent on the pedicel....Connarus
1b. Panicles glabrous; calyx accrescent, on the fruit base............. Rourea
CONNARUS Linnaeus
Sp. PL. 675. 1753.

Connarus monocarpus L., Sp. Pl. 675. 1753; Hook. {., Fl. Brit. India 2:
50. 1876; Gamble, Fl. Pres. Madras 272. 1918; Sasidh. & Sivar., Fl. PL
Thrissur For. 126. 1996; M.S. Mondal in N.P. Singh et al.,, Fl. India 5:
526. 2000; Anil Kumar et al.,, Fl. Pathanamthitta 149. 2005; N. P.
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Balakr. in P. Daniel, Fl. Kerala 1: 795. 2005; C. N. Sunil & Sivad., Fl.
Alappuzha 192. 2009. Kuriel. Plate 20. F

Large climbing shrubs; branchlets glabrous. Leaves imparipinnate;
Leaflets 5-7, ovate, to 13 x 5 cm, obtusely acuminate; nerves 5-7 pairs,
reddish brown beneath; petiole 8 mm long. Panicles to 15 x 10 cm,
terminal, branches fulvous-tomentose. Flowers many; pedicels hispid;
sepals oblong, 4 x 1.5 mm, obtuse, hispid outside; petals 8 x 2 mm,
acute, hispid outside; filaments glandular-hairy; ovary densely hairy.
Capsule biconvex, 5 x 2.5 cm, stipitate, reddish, glabrous inside; seeds

polished.
Fl. & Fr. : April-July.

Distribution: Endemic to Peninsular India and Sri Lanka. Moist forests
from plains to forested mountains. Amitha Bachan 123620 (Athirappilly,
riparian forests along banks of Chalakkudy river,130 m).

ROUREA Aublet
Hist. pl. Guiane 467. 1775, nom. cons.

Rourea minor (Gaertn.) Merr., Interpr. Rumph. Herb. Amboin. 413.
1917; Sasidh. & Sivar., Fl. P1. Thrissur For. 126. 1996; M.S. Mondal in
N.P. Singh et al, Fl. India 5: 538. 2000; N. Mohanan & Sivad., Fl.
Agasthyamala 188. 2002; Anil Kumar et al.,, Fl. Pathanamthitta 151.
2005; N. P. Balakr. in P. Daniel, Fl. Kerala 1: 829. 2005; C. N. Sunil &
Sivad. Fl. Alappuzha Dist. 192. 2009. Aegiceras minor Gaertn., Fruct. 1:
216. t.46. 1788. Rourea santaloides (Vahl) Wight & Arn., Prodr. 144.
1834; Hook. f., Fl. Brit. India 2: 47. 1876; Gamble, Fl. Pres. Madras 271.
1918. Connarus santaloides Vahl, Symb. Bot. 4: 87. 1794. Plate 20. G

Lianas or climbing shrubs, bark brown, smooth; branchlets

slender. Leaves imparipinnate; Leaflets, subopposite, 5-9, elliptic-
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Plate 20. A. Leea guineensis G. Don; B. Harpullia arborea (Blanco) Radlk.; C.
Dimocarpus longan Lour.; D. Holigarna grahamii (Wight) Kurz ; E. Holigarna arnottiana
Hook. f.; F. Connarus monocarpus L.; G. Rourea minor (Gaertn.) Merr.




lanceolate or elliptic, caudate-acuminate, base rounded, glabrous, to 6 x
3 cm; lateral veins and reticulations prominent. Flowers small in axillary
panicles. Sepals 5, orbicular; Petals 5, linear; stamens 10, filiform,
alternatively longer and shorter, connate in a ring at the base. Carpels 5,

syncarpous. Follicle ovoid, orange-yellow, to 2 cm long; aril yellow.
Fl. & Fr. : December — August.

Distribution : India, Sri Lanka, Bangladesh and Malaysia. Evergreen and
semi evergreen forests, riparian. Amitha Bachan 123427 (Vazhachal,

riparian evergreen, banks of Chalakkudy river, 220 m).
43. FABACEAE Lindl.
Intr. Nat. Syst. Bot., ed. 2:148. 1836.
LEGUMINOSAE, nom. alt.

Key to genera

la. Anthers dimorphicC.......coviiiiiiii e Crotalaria
1b. Anthers Uniform.. ... .o e 2
2a. Stamens 9 + 1; vexillary stamen always free..................... 3
2b. Stamens monadelphous or isodiadelphous (9, 10 or 5 + 5).............. 10
3a. Leaves more than 3-foliolate................oo Derris
3b. Leaves 1-3-foliolate..........oooiiiiiii i 4
4a. Pods tur@id.......coiiiiiiiiii e Flemingia
4b. Pods not tUrgid. ... )
Sa. Pods twisted so as the joints face each other..........c...oo Uraria
5b. POAS NOt @S @bhOVE...ooiiiiii s 6
6a. Leaves 1-foliolate..... ..o e 7
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6. Leaves S3-T0lH0date. ... e ettt et 8

7a. Joints of pods turgid...........cooooiiiiiiiii Alysicarpus
7b. Joints of pods flat..........oooiiiiiiii Desmodium
8a. Margins of pods thickened; flowers umbellate................. Centrosema
8b. Margins of pods not as above; flowers not umbellate........................ 9
Oa. Pods viscid-glandular hairy............coo 12
9b. Pods not viscid-glandular hairy............................ Desmodium (p.p.)
10a. Standard smaller than wings; stem armed ................... Erythrina
10b. Standard equal to or larger than wings; stems unarmed............... 11
11a. Pods orbicular; anthers versatile...................oiiinen Pterocarpus
11b. Pods oblong; anthers terminal.............cooooiiin. Dalbergia
12a. Pods with oblique or transverse lines between seeds.......... Cajanus
12b. Pods not as abOvVe.....co.oiuiniiiiiiiii e 13
13a. Trees. cooeiiiiiiiiiiiiiiiiiiieens E P RRLIrres 14
13b. Herbs or shrubs; erect or climbing...........ccoooiiiiiiiiiiiiiiiienae. 15
14a. Stamens monadelphous; pods woody, indehiscent............ Pongamia
14b. Stamens diadelphous; pods not woody, dehiscent............ Gliricidia
15a. Erect shrubs........coooiiiiiiiiiiii Pseudarthria
15b. ClHMDEIS..ccuiiiti e Calopogonium

ALYSICARPUS Necker ex Desvaux
J. Bot. Agric. 1: 120. 1813, nom. cons.

Alysicarpus racemosus Benth., Linnaea 24: 642. 1851; Gamble, FL
Pres. Madras 339. 1918; Sanjappa, Legumes India 80. 1992. Alysicarpus
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belgaumensis Wight var. racemosus (Benth.) Baker in Hook. f., Fl. Brit.

India 2: 160. 1876.

Erect or prostrate herbs. Leaves 1-foliate, upper leaves trifoliolate,
petioled, stipulate, stipel filiform; leaflets to 1 x 3 cm, ovate, acute at
apex, obtuse at base. Flowers in terminal raceme or axillary long
pedicels. Flowers paired, densely arranged, pink; calyx 4-lobed, lobes to
5 mm long, not imbricate in fruit, golden pilose; petals not exerted;
standard obovate to orbicular; wings obliquely oblong, adherent to the
keel; keel obovate, incurved, obtuse; stamens diadelphous, vexillary
stamen free; anthers uniform; ovary many-ovuled; style incurved at apex;

stigma capitate. Pod fragile, joints 3-4; joints terete or turgid, 1-seeded.
Fl. & Fr. : November — December

Distribution: India. Grass lands and forests. Streamside near shola
forests. Amitha Bachan 98956 (Pullala-Nelliyampathy, stream bank,

stream draining to Karappara river, 1100 m).

CAJANUS Adanson
Fam. Pl. 2: 326, 529. 1763, nom. cons.

Cajanus trinervius (DC.) van der Maesen, Agric. Univ. Wageningen Pap.
85-4: 199. 1985; Sanjappa, Legumes India 100. 1992. Collaea trinervia
DC., Mem. Leg. 247. 1826. Atylosia major Wight & Arn., Prodr. 247.1834.
Atylosia trinervia (DC.) Gamble var. major (Wight & Arn.) Prain, J. Asiat.
Soc. Bengal 66: 45. 1897; Gamble, Fl. Pres. Madras 368. 1918.

Erect subshrubs. Stem densely yellowish-hairy. Leaves 3 foliolate;
leaflets obovate, to 6 x 2.5 cm, obtusely acute, mucronate, 3-ribbed from
base; petiole 2 cm long. Flowers paired, peduncled; bracts 1.3 c¢cm across,
orbicular; pedicels 6 mm long; calyx 16 mm long, lobes acuminate,

densely hairy; standard obovate, emarginate, auricled, claw 0.5 cm long;
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wings 2.5 cm long; keel 2.5 cm, clawed, yellowish pink. Pods oblong,

brown silky pubescent, to 3 cm; 3-4 seeded.
Fl. & Fr. : November — January

Distribution : Endemic to India and Sri Lanka. Streamside near shola
forests, Amitha Bachan 123358 (Charpapadam-Vazhachal, banks of
Charpa thodu, stream draining to Chalakkudy river, 800 m).

CALOPOGONIUM Desvaux
Ann. Sci. Nat. (Paris) 9: 423. 1826.

Calopogonium mucunoides Desv., Ann. Sci. Nat. (Paris) 9: 423. 1826;
Sanjappa, Legumes India 104. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 132. 1996; Anil Kumar et al., Fl. Pathanamthitta 159. 2005; C. N.
Sunil & Sivad., Fl. Alappuzha 201. 2009.

Climbers, densely strigose-hairy. Leaves 3-foliolate; leaflets
elliptic-rhomboid, 3-7 x 2-4 cm, rounded or oblique at base, obtuse at
apex, lateral nerves 4 pairs; petiole to 8 cm long; stipels to 3 mm long,
linear. Flowers in axillary racemes, pale blue; bracts and bracteoles
small, caducous; pedicels to 3 mm long. Calyx lobes unequal, 4-6 mm
long; upper 2 calyx lobes free or connate, others linear-lanceolate.
Standard petal obovate, with 2 inflexed auricles at base; keel petals
shorter than wing petals. Stamens 9+1. Ovary densely villous, sessile;
ovules many; style slender; stigma capitate. Pods oblong, to 3 cm long,

4-6-seeded, compressed, densely villous.
Fl. & Fr. : August — December.

Distribution : Introduced from tropical Asia, now wide spread in south
India. Forest opening and plains. Amitha Bachan 117636 (Annamanada,

open riparian zone, banks of Chalakkudy river, 3 m).
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CROTALARIA Linnaeus
Sp. PL. 714. 1753.

Key to species
la. Branches erect; leaves 2-9 cm long, retuse..........cceoeeeen..n. C. retusa
1b. Branches slender; leaves < 2.5 cm long, acute .................. C. clarkei

Crotalaria clarkei Gamble, Bull. Misc. Inform. Kew 1917: 27. 1917;
Gamble, Fl. Pres. Madras 296. 1918; Sanjappa, Legumes India 118.
1992; Anil Kumar et al., Fl. Pathanamthitta 162. 2005. Plate 21. A

Slender undershrubs upto about 60 cm high, branches slender, 4
angled. Leaves small, lanceolate-oblong, to 2.5 x 0.6 cm, obtusely acute
at apex, acute at base, chartaceous. Stipule ovate-lanceolate. Flowers in
single racemes, terminal, sub terminal or lateral; racemes 3-8-flowered;
pedicel 6 mm long, pubescent; flowers over 1 cm; calyx tube short, lobes
linear; corolla equal or exceeding the calyx, yellow. Pods oblong, to 3 cm,

with spreading silky hairs.
Fl. & Fr. : November — January.

Distribution : Endemic to the Western Ghats,; rare. Streamside near shola
margins. Amitha Bachan 98928 (Pullala-Nelliyampathy, stream bank,

stream draining to Karappara river, 1100 m).

Crotalaria retusa L., Sp. Pl. 715. 1753; Baker in Hook. f., Fl. Brit. India
2: 75. 1876; Gamble, Fl. Pres. Madras 293. 1918; Sanjappa, Legumes
India 128. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 135. 1996; N.
Mohanan & Sivad., Fl. Agasthyamala 197. 2002; Anil Kumar et al., FlL
Pathanamthitta 165. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 210.
2009. Kilukilukki.

Erects subshrubs up to 1 m tall; branches minutely pubescent.

Leaves oblanceolate, to 2-9 x 1-3 cm, cuneate at base, obtuse or retuse
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at apex, glabrous above, white puberulous beneath; stipules minute,
subulate. Flowers in few to many-flowered terminal racemes; bracts 4-6
mm long, subulate. Calyx to 1 cm long, puberulous without; lobes 5,
broadly ovate, acuminate. Corolla to 2 cm long, yellow with red
striations. Staminal sheath 6-7 mm long; filaments 5-7 mm long. Ovary
to 1 cm long; ovules many; style 1-1.5 cm long; stigma pubescent. Pods
oblong, 3-4 x 1 cm, cylindrical, slightly narrowed at base. Seeds brown

to black.
Fl. & Fr. : September — January.

Distribution : Throughout the tropics. Moist forests, usually along river
channels. Amitha Bachan 99044 (Vazhachal, riparian zones, banks of

Chalakkudy river, 200 m).

DALBERGIA Linnaeus f.
Suppl. 52, 316. 1782, nom. cons.

Dalbergia latifolia Roxb., Coromandel Pl. 2: 7, t. 113. 1799; Baker in
Hook. f., Fl. Brit. India 2: 231. 1876; Gamble, Fl. Pres. Madras 383.
1918; Sanjappa, Legumes India 137. 1992; Sasidh. & Sivar., Fl. PlL
Thrissur For. 137. 1996; Mohanan & Sivad., Fl. Agasthyamala 200.
2002; Anil Kumar et al., Fl. Pathanamthitta 168. 2005. Dalbergia
emarginata Roxb., Fl. India 3: 224. 1832; C. N. Sunil & Sivad., Fl.
Alappuzha 214. 2009. Cholaveetti.

Large deciduous trees; bark brown, yellow inside. Leaves odd-
pinnate; leaflets broadly obovate to orbicular, 5-9, to 4 x 3 cm, attenuate
at base, obtuse to emarginate at apex, sub-coriaceous, glaucous below;
petiolule to 1 cm long. Flowers in corymbose short panicles, axillary or
from the axils of fallen leaves of previous years; pedicels 3-3.5 mm long.
Calyx lobes 5, subequal, to 1.5 mm long. Corolla white or cream, 5-6

mm long; standard obovate; wings and keels oblong. Stamens 9,
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monadelphous. Ovary 3-3.5 mm long; style curved, 4-5 mm long. Pods

oblong, to 6 X 2 cm, acute at both ends.
Fl. & Fr. : August — September.

Distribution : Indo-Malaysia. Moist & dry deciduous forests. Dry rocky
riparian areas. Amitha Bachan 123359 (Athirappilly, dry riparian areas,
150 m ).

DERRIS Laureiro
Fl. Cochinch. 432. 1790, nom.cons.

Key to species
la. Branchlets lenticellate; leaves obtuse to acute .............. D. scandens
2a. Branchlets glabrous; leaves abruptly acuminate............. D. brevipes

Derris brevipes (Benth.) Baker in Hook. f., Fl. Brit. India 2: 244. 1878,
var. brevipes; Gamble, Fl. Pres. Madras 388. 1918; Manilal, Fl. Silent
Valley 75. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 138. 1996;
Sanjappa, Legumes India 144. 1992; Anil Kumar et al, Fl
Pathanamthitta 169. 2005. Derris heyneana Benth. var. brevipes Benth.,
J. Linn. Soc. 4 (Suppl.): 110. 1860. Nanchuvalli.

Twining woody climbers, branchlets slender, glabrous. Leaves 3-9-
foliolate; leaflets elliptic-obovate, to 10 x 3.5 cm, abruptly acuminate at
apex, retuse or acute at base, coriacious. Panicles to 10 cm long, axillary,
rusty tomentose. Flowers 1.4 cm long; calyx cupular, 4 mm long, lobes
obtuse; standard obovate, 11 x 7 mm, emarginate, white, clawed; wing to
8 mm, oblong; keel glabrate; stamens monadelphous; ovary densely
hairy. Pods ovate, 5 x 2.5 cm, obtuse at both ends, ferruginous

tomentose; seeds 2.

Fl. & Fr. : February — December.
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Distribution : Endemic to the Western Ghats. Moist forests. Amitha
Bachan 123360 (Vazhachal, riparian forests, banks of Chalakkudy river,
200 m).

Derris scandens (Roxb.) Benth., J. Linn. Soc. Bot. 4 (Suppl.}) 103. 1860;
Baker in Hook. f., Fl. Brit. India 2: 240. 1878; Gamble, Fl. Pres. Madras
387. 1918; Sanjappa, Legumes India 148. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 138. 1996; Anil Kumar et al.,, Fl. Pathanamthitta 169.
2005; C. N. Sunil & Sivad., Fl. Alappuzha 215. 2009. Dalbergia
scandens Roxb., Pl. Coromandel 2: 49, t. 192. 1805. Brachypterum
scandens (Roxb.) Benth., Ann. Wiener Mus. Naturgesch. Vienna 2: 101.

1838. Ponnamvalli. Plate 21. C

Large woody climbing shrubs; branchlets brown, lenticellate.
Leaflets 5-9, elliptic, lanceolate or elliptic-oblong, 10 x 2.5 cm, rounded
to cuneate at base, obtuse to acute at apex, sometimes emarginate,
coriaceous, shining above; lateral nerves 7-9 pairs, slender. Racemes
axillary, 8-25 cm long, with flowers clustered on brown-pubescent
rachis. Flowers 9 mm long; pedicels 4 mm long, slender. Calyx 3 mm
long, shortly adpressed tomentose, lobes obscure. Petals pink or white.
Stamens 10, alternate ones short. Pods narrow, oblong, 2.5-6.5 x 1-1.4
cm, narrowly winged on the upper suture, acute at both ends, minutely

adpressed tomentose, 2-4-seeded.
Fl. & Fr. : June — December.

Distribution : Indo — Malaysia. Evergreen vegetation also in plains. Amitha
Bachan 72017 (Vazhachal, riparian evergreen forests, banks of
Chalakkudy river, 200 m).
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DESMODIUM Desvaux
J. Bot. Agric. 1: 122. 1813 nom. cons.

Key to species

la. Pods distinctly divided into several 1-seeded joints...........c....ocooeeee. 2
1b. Pods not distinctly divided, joints not separating.......... D. motorium
2a. Flowers in short dense peduncled axillary umbels....... D. triangulare
2b. Flowers in elongated racemes.......coouvvivriiiiiineiiiii i, 3
3a. Joints of pod indehiscent................ et 4
3b. Joints of pod dehiscent on ventral suture...................... D. triflorum
4a. Joints of pod oblong, compressed...........coeieiiiiiiiiiilt D. laxiflorum
4b. Joints of pod NOt ObIONG....cociniiiiiii i 5
Sa. Petiole broadly winged........c.coviiiiiiiiiiiiiiiiiiii e D. triquetrum
Sb. Petiole unwinged........cccoiiiviiiiiiiiiiiiiiiiiiei e D. gangeticum

Desmodium gangeticum (L.) DC., Prodr. 2: 327.1825; Baker in Hook. f.,
Fl. Brit. India 2:168.1876; Gamble, Fl. Pres. Madras 345. 1918;
Sanjappa, Legumes India 153. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 139. 1996; Mohanan & Sivad., Fl. Agasthyamala 205. 2002; Anil
Kumar et al., Fl. Pathanamthitta 174. 2005; C. N. Sunil & Sivad., FL
Alappuzha 218. 2009. Hedysarum gangeticum L., Sp. Pl. 746. 1753.
Hedysarum collinum Roxb., Fl. India 3: 439. 1832. Orila.

Erect subshrubs to 1.2 m; stem angular, hairy when young.
Leaves 1-foliolate, ovate, lanceolate, to 7 x 4 cm, acute at apex, rounded
at base, glabrescent above, densely appressed hairy below; petiole to 2.5
cm long; stipules to 8 mm long; linear-lanceolate. Flowers white,

fascicled in terminal and axillary, 20 cm long racemes; pedicels 4 mm
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long; bracts subulate. Calyx lobes 2 mm long, triangular. Corolla 4 mm
across. Stamens diadelphous. Ovary 3 mm long, compressed; stigma
capitate. Pods moniliform, 4-7-jointed, to 2.4 x 0.1 cm, constricted in

ventral suture, pubescent with hooked hairs, reticulate.
Fl. & Fr. : October — December.

Distribution : Paleotropics. Moist forests to plains. Amitha Bachan 123465
(Vazhachal, riparian forests, banks of Chalakkudy river, 200 m).

Desmodium laxiflorum DC., Ann. Sci. Nat. (Paris) 4: 100. 1825 & Prodr.
2: 335. 1825; Baker in Hook. f., Fl. Brit. India 2: 164. 1876; Gamble, FI.
Pres. Madras 344. 1918; Manilal, Fl. Silent Valley 77. 1988; Sanjappa,
Legumes India 156. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 140.
1996; Anil Kumar et al., Fl. Pathanamthitta 175. 2005. Desmodium
recurvatum (Roxb.) Graham ex Wight & Arn., Prodr. 226. 1834.
Hedysarum recurvatum Roxb., Fl. India 3: 358. 1832.

Erect undershrub to 1.5 m tall with angular pubescent branchlets.
Leaves 3 foliolate; leaflets broad ovate, to 10 x 6 cm, ovate-oblong, acute
at apex, obtusely acute at base, membranous, pubescent. Flowers on
axillary or terminal racemes, racemes slender, pubescent; calyx tube
short; corolla standards white; keels blue. Stamens diadelphous 9+1.
Pods oblong, compressed, 6-10-jointed, 4 times longer than broad,

pubescent with sticky hooked hairs.
Fl. & Fr. : September — January.

Distribution : India to Taiwan , Malaysia. Moist forests. Amitha bachan
99014 (Orukombankutty, riparian moist areas, banks of Kuriyarkutty
River, 500 m).

Desmodium motorium (Houtt.) Merr., J. Arnold Arbor. 19: 345. 1938;
Manilal, Fl. Silent Valley 78. 1988; Sanjappa, Legumes India 158. 1992;
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Sasidh. & Sivar., Fl. Pl. Thrissur For. 140. 1996; Mohanan & Sivad., Fl.
Agasthyamala 207. 2002; Anil Kumar et al, Fl. Pathanamthitta 175.
2005. Hedysarum motorium Houtt., Nat. Hist. (ed. 2} 10: 246. 1779.
Desmodium gyrans (L. f.) DC., Prodr. 2: 326. 1825; Baker in Hook. f., FL.
Brit. India 2: 174. 1876; Gamble, Fl. Pres. Madras 348. 1918.
Hedysarum gyrans L. f., Suppl. Pl. 332. 1781. Codariocalyx motorium
(Houtt.) Ohashi, J. Jap. Bot. 40: 367. 1965. Thozukanni.

Subshrub to 1.5 m tall. Leaves frifoliate; terminal leaflets elliptic-
oblong, 7 x 2.5 cm, obtuse at either ends, glabrous above, tomentose
below; nerves to 8 pairs, arching; lateral leaflets oblong, small, to 1.5 x
0.3 cm, folding. Raceme to 10-20 cm long, axillary and terminal; bracts
ovate, acute. Flowers 1 cm across, shortly pedicelled, pink; standard to 1
cm, orbicular; wings curved; keel glabrous. Pods oblong, slightly curved,
5-10-jointed, to 4 cm long, joints not separating, pods dehiscing in a

continuous line ventral suture, minutely pubescent.
Fl. & Fr. : October — January.

- Distribution : Indo-Malaysia to Australia. Moist deciduous forests. Amitha
Bachan 123342 (Orukombankutty, riparian moist localities, banks of
Kuriyarkutty river, 500 m).

Desmodium triangulare (Retz.) Merr., J. Arnold Arbor. 23: 170. 1942;
Manilal, Fl. Silent Valley 78. 1988; Sanjappa, Legumes India 162. 1992;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 141. 1996; Anil Kumar et al., FL
Pathanamthitta 176. 2005. Hedysarum triangulare Retz., Obs. Bot. 3: 40.
1783. Desmodium cephalotes (Roxb.) Wall. ex Wight & Arn., Prodr. 224.
1834; Baker in Hook. f., Fl. Brit. India 2: 161. 1876; Gamble, Fl. Pres.
Madras 344. 1918. Desmodium triangulare (Retz.) Merr. var. congestum
(Prain) Sant., Kew Bull. 1948: 276. 1948; N. Mohanan & Sivad., FL
Agasthyamala 208. 2002. Plate 21. B
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Shrubs to 2 m high; branchlets triquetrous, adpressed hairy.
Leaves 3-foliolate; leaflets subequal, elliptic, to 10 x 4 cm, acuminate at
apex, acuminate at bas, hairy when young; nerves 8-10 pairs; petiole 3
mm long; stipules 1 cm long, ovate, acuminate. Flowers many-together,
in axillary dense peduncled axillary, umbels; upper calyx lobes united
and longer than the others; petals white; standard orbicular, to 0.8 cm
across, glabrous; wings obovate, 0.6 cm long; keels smaller, glabrous.

Pods curved, to 2.5 cm long, jointed, joints 4-6, adpressed, tomentose.
Fl. & Fr. : September- January.

Distribution: Indo-Malaysia and China. Moist forests to Plains. Amitha
Bachan 117795 (Orukombankutty, riparian forest, banks of Chalakkudy

river, 450 m).

Desmodium triflorum (L.) DC., Prodr. 2: 334. 1825; Baker in Hook. f.,
Fl. Brit. India 2: 173. 1876; Gamble, Fl. Pres. Madras 347. 1918;
Manilal, Fl. Silent Valley 79. 1988; Sanjappa, Legumes India 163. 1992;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 141. 1996; Anil Kumar et al., Fl.
Pathanamthitta 176. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 155.
2009. Hedysarum triflorum L., Sp. Pl. 249. 1753. Desmodium triflorum
(L.} DC. var. minus Wight & Arn., Prodr. 229. 1834. Cherupulladi.

Prostrate trailing herbs, rooting at nodes. Leaves 3-foliolate;
leaflets small obovate, to 3 x 3 mm, cuneate at base, turncate or
emarginate at apex, lateral leaflets smaller than the terminal; petiole 1.5
cm long. Flowers 3-4 mm long, 1-4 together in the leaf axils; pedicels 4-6
mm long, capillary; bracts 2 mm long, ovate, ciliate. Calyx 3 mm long,
covered with long silky hairs; lobes unequal, lanceolate. Petals pink to
violet. Pods 3-5-jointed, to 1.5 cm long, deeply indented along the lower
suture, upper entire; joints hairy or glabrous, reticulate-veined, longer

than broad.
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Fl. & Fr. : July — December.

Distribution : Indo—Malaysia and Australia. Moist forests, grasslands and
plains. Amitha Bachan 123601 (Vazhachal, river beds and riparian zones,

banks of Chalakkudy river, 200m).

Desmodium triquetrum (L.) DC., Prodr. 2: 326. 1825; Baker in Hook. {,,
Fl. Brit. India 2: 163. 1876; Gamble, Fl. Pres. Madras 345. 1918;
Manilal, Fl. Silent Valley 79. 1988; Sanjappa, Legumes India 163. 1992;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 141. 1996; Mohanan & Sivad., Fl.
Agasthyamala 208. 2002; Anil Kumar et al.,, Fl. Pathanamthitta 177.
2005. Hedysarum triquetrum L., Sp. Pl. 746. 1753. Tadehagi triquetrum
(L.) Ohashi, Ginkgoana 1: 290. 1973. Adakkappanal.

Erect under shrubs to 1 m tall; branches trigonous, ciliate with
stiff hairs on angles. Leaves 1-foliolate, ovate-lanceolate or oblong, 10 x
3 cm, cordate to subcordate at base, acuminate at apex, glabrous above
and tomentose below; petiole to 2 cm long, broadly winged. Flowers on
terminal racemes; racemes 10-28 cm long; bracts subulate, to 6 x 4 mm;
pedicels to 0.5 cm long. Calyx campanulate, 4 mm long; lobes
lanceolate, acuminate. Corolla pink, 6-7 mm long. Stamens
monadelphous. Ovary 4 mm long, pubescent without; style curved;
stigma capitate. Pods laterally compressed, 5-8-jointed, to 3 cm long,
ventral suture slightly indented, loosely appressed hairy.

Fl. & Fr. : July — December.

Distribution : Indo-Malaysia to Pacific Islands and China. Evergreen to
moist forests up to plains. Amitha Bachan 123341 {Orukombankutty,

riparian evergreen, banks of Chalakkudy river, 450 mj.



ERYTHRINA Linnaeus
Sp. PL. 706. 1753.

Erythrina variegata L. var. orientalis (L.) Merr., Interpr. Herb. Amboin.
276. 1917; Sanjappa, Legumes India 173. 1992; Sasidh. & Sivar., F1. Pl
Thrissur For. 143. 1996; C. N. Sunil & Sivad., Fl. Alappuzha 224. 2009.
Erythrina indica Lam., Encycl. 2: 391. 1786; Baker in Hook. f., Fl. Brit.
India 2: 188. 1876; Gamble, Fl. Pres. Madras 353. 1918. Murikku.

Deciduous tree; armed with black prickles. Leaves trifoliate,
alternate; stipules small, leaflet widely ovate, rhomboid, 10 x 8 cm,
truncate or obtuse at base, acuminate at apex, entire, glabrous,
membranous; 3 ribbed from base. Flowers bisexual, bright red, in dense
racemes; calyx spathaceous, oblique, recurved, split to the base on one
side, 5-toothed at the tip; petals 5, sessile, standard oblong-elliptic, to 5
x 2 cm, obtuse, wings 1.5 x 1 cm, obovate, keel oblong-falcate, broader
free; stamens 10, monadelphous, alternately longer and shorter; ovary 1-
celled, pubescent; ovules many; style curved, subulate, not bearded,
stigma capitate. Pod oblong, constricted between seeds, to 24 cm long,

dehiscent; seeds 6-8.
Fl. & Fr. : March - April.

Distribution : Indo-Malaysia. Moist and dry forests, open areas in moist
forests. Riparian rocky riversides. Amitha Bachan 123400 (Sholayar,

downstream to Sholayar dam, rocky riverside, 700 m).
FLEMINGIA Roxburgh ex W. Aiton et E. T. Aiton
Hortus Kew. ed. 2, 4: 349. 1812, nom. cons.

Flemingia strobilifera (L.) R. Br. ex Ait.f., Hort. Kew (ed. 2) 4: 350. 1812;
Baker in Hook. f., Fl. Brit. India 2: 227. 1876; Gamble, Fl. Pres. Madras
377. 1918; Manilal, Fl. Silent Valley 83. 1988; Sanjappa, Legumes India




178. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 143. 1996; Anil Kumar
et al., Fl. Pathanamthitta 181. 2005; C. N. Sunil & Sivad., Fl. Alappuzha
225. 2009. Hedysarum strobiliferum L., Sp. Pl. 746. 1753. Hedysarum
bracteatum Roxb., Fl. India 3: 351. 1832. Flemingia bracteata (Roxb.)
Wight, Ic. t. 268. 1840; Gamble, Fl. Pres. Madras 378. 1918; Anil Kumar
et al., Fl. Pathanamthitta 179. 2005. Flemingia strobilifera (L.) R. Br. ex
Ait.f. var. bracteata (Roxb.) Baker in Hook.f., Fl. Brit. India 2:227.1876.

Erect branching subshrubs to 2 m tall; branchlets terete. Leaves 1-
foliolate, floral leaves large, ovate-lanceolate, 13 x 6 cm, acuminate,
glabrate; nerves more than 8 pairs, close, lowest pair rib-like; petiole 1
cm long. Racemes axillary and terminal, simple or branched, flexuous,
tomentose to 20 cm long, axis zig-zag; bracts ovate-cordate, to 2 x 2.5
cm, folded, membranous, each enclosing short few-flowered cymes.
Flowers 1 cm long; pedicels 2 mm long. Calyx-tube 2 mm long; lobes 6
mm long, lanceolate. Petals white; standard oblong-obovate, 7 mm long;
wings oblanceolate; keels obliquely oblong. Pods enclosed by the bracts

8 x 4 cm, oblong, pubescent.
Fl. & Fr. : February — March.

Distribution : Indo-Malaysia. Dry and moist forests. Amitha Bachan
123448 (Orukombankutty, dry riparian areas, banks of Kuriyarkutty

river, 400 m).

GLIRICIDIA Humboldt, Bonpland et Kunth
Nova. Gen. Sp. ed. 6: fol. 309. 1824.

Gliricidia sepium (Jacq.}] Kunth ex Walp., Rep. 1: 679. 1842; Sanjappa,
Legumes India 181. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 158.
1996; Anil Kumar et al., Fl. Pathanamthitta 194. 2005; C. N. Sunil &
Sivad., Fl. Alappuzha 227. 2009. Robinia sepium Jacq., Enum. Syst. Pl
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28. 1760. Gliricidia macualata (Steud.) Kunth, Nov. Gen. Sp. 6: 393.

1824. Seemakonna.

Small deciduous trees to 6 m high. Leaves odd-pinnate, alternate,
spiral; rachis pulvinate, 8-30 cm, slender, pubescent; leaflets 7-21,
opposite, estipellate; ovate, elliptic-ovate, to 6 x 4 cm, obtuse or oblique
at base, acuminate or obtuse at apex, entire, glabrous above, glaucous
and puberulent beneath, membranous. Flowers rose-pink, to 20 cm long
racemes; pedicels to 2 cm; calyx campanulate, to 5 mm long; petals
exserted; standard orbicular, 2 x 1.5 cm; wings oblong, to 2 x 0.5 cm,
auricled; keels obovate, 2.2 x 0.8 cm, incurved; stamens 9+1; anthers
uniform; ovary sessile, 1.5 cm long half inferior; style incurved; stigma

capitate. Pod, to 15 cm long.
Fl. & Fr. : December - May.

Distribution : Native of South America, introduced and now widely grown
in India. Lower plains. Amitha Bachan 123499 (Muzhikkakadavu,
riparian, banks of Chalakkudy river, 3 m).

PONGAMIA Adanson
Fam. Pl. 2: 322, 593. 1763, nom. cons.

Pongamia pinnata (L.) Pierre, Fl. Forest. Cochinch. sub. t. 385. 1899;
Sanjappa, Legumes India 230. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 148. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 215. 2002; Anil
Kumar et al., Fl. Pathanamthitta 187. 2005; C. N. Sunil & Sivad., FL
Alappuzha 234. 2009. Cytisus pinnatus L., Sp. Pl. 741. 1753. Pongamia
glabra Vent., Jard. Malm. 28. t.28.1803; Baker in Hook. f., Fl. Brit. India
2:240.1876; Gamble, Fl. Pres. Madras 385. 1918. Derris indica (Lam.)
Bennet, J. Bomb. Nat. Hist. Soc. 68. 303. 1971. Galedupa indica Lam.,
Encycl. 2:594.1788. Vungu.
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Small to medium sized evergreen trees, branched from base.
Leaves alternate, imparipinnate; stipules lateral, small, cauducous;
rachis 12 cm long, slender, pulvinate, pubescent; leaflets 5-7, opposite,
estipellate, pubescent; leaflet elliptic-ovate or ovate-oblong, 9 x 5 cm,
acuminate at apex, entire, glabrous, chartaceous; lateral nerves 5-8
pairs; petiolule to 1 cm; Flowers in axillary to terminal racemose
panicles; pedicels 3-5 mm long. Calyx campanulate, 3 mm long,
turncate to slightly 5-toothed, rufous hairy without. Corolla pinkish-
white, exserted; standard to 1 cm long, orbicular; wings obliquely
oblong, adherent to keel; keels obtuse. Stamens 10, monadelphous,
anthers uniform; ovary subsessile, inferior, 1-celled, ovules 2; style in
curved, beardless; stigma capitate. Pod obliquely broad-oblong, 5 x 2.5
cm, flat, thick, pointed at both ends, indehiscent, slightly falcate; seed

one, reniform.
Fl. & Fr. : April — December.

Distribution : Indo- Malaysia. Dry and Moist forests. Usually river and
stream banks. Amitha Bachan 123361 (Vazhachal, riparian forests,
banks of Chalakkudy river, 200 m).

PSEUDARTHRIA R. Wight et Arnott
Prodr. 209. 1834.

Pseudarthria viscida (L.) Wight & Arn., Prodr. 209. 1834; Baker in
Hook. f., Fl. Brit. India 2: 154. 1876; Gamble, Fl. Pres. Madras 334.
1918; Sanjappa, Legumes India 230. 1992; Sasidh. & Sivar., Fl. Pl
Thrissur For. 149. 1996; Mohanan & Sivad., Fl. Agasthyamala 216.
2002; Anil Kumar et al., Fl. Pathanamthitta 187. 2005. Hedysarum
viscidum L., Sp. Pl. 747. 1733.

Pubescent viscid subshrubs. Leaves 3-foliolate; terminal leaflet

ovate-rhomboid, to 8 x 4 cm; laterals obliquely ovate, 3 x 2 cm, cuneate
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or obtuse at base, acute at apex, glabrescent above and densely woolly
below; petioles 4-6 cm long; stipules 5-6 mm long, subulate. Flowers
small, in axillary or terminal, often branched slender racemes; Calyx-
tube campanulate, cleft to the middle in 2 lips, 1-1.5 mm long; subulate,
hairy. Corolla purplish, ovate-obtuse, standard 4-5 mm long. Stamens
9+1; staminal sheath 4 mm long. Ovary 4 mm long, terete, densely
pubescent without; style subulate, incurved; stigma capitate. Pods

linear-oblong, compressed, to 2 x 0.5 cm, pubescent with hooked hairs.
Fl. & Fr. : November — March.

Distribution : Endemic to Peninsular India and Sri Lanka. Moist forests
and plains. Amitha Bachan 99035 (Orukombankutty, riparian forests,
banks of Kuriyarkutty river, 450 m).

PTEROCARPUS N. J. Jacquin
Sel. Strip. Amer. Hist. 283. 1763, nom. cons.

Pterocarpus marsupium Roxb., Pl. Coromandel t. 116. 1799; Baker in
Hook. f., Fl. Brit. India 2: 239. 1876; Gamble, Fl. Pres. Madras 385.
1918; Sanjappa, Legumes India 232. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 149. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 217.
2002; Anil Kumar et al.,, Fl. Pathanamthitta 188. 2005; C. N. Sunil &
Sivad., Fl. Alappuzha 235. 2009. Venga.

Large trees; bark rough, black, reddish inside, red exudate. Leaves
pinnate, leaflets 3-13, alternate, ovate-oblong, to 10 x 7 cm, obtuse to
retuse at apex, obtusely acute at base, nerves many, close. Flowers on
terminal panicles to 20 cm across, rusty tomentose; bracts ovate.
Flowers many, 1.5 cm long; calyx campanulate, 0.5 cm long, shortly
lobed, brown; petals yellow; standard obovate, crisped along the margins;

wings obovate, auricled; keel similar to wings; stamens 5 + 5; ovary
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stalked, ovules 2, style incurved. Pods 5 c¢m across, compressed,

orbicular, stalked, winged.
Fl. & Fr.: September - October.

Distribution: Endemic to India and Sri Lanka. Moist and dry forests, also
in the lower plains. Amitha Bachan 117623 (Athirappilly, riparian, banks
of Chalakkudy river, 120 mj.

URARIA Desvaux
J. Bot. Agric. 1:122. 1813.

Uraria rufescens (DC.) Schindia, Feddes Repert. 21: 14. 1925; Manilal,
Fl. Silent Valley 88. 1988; Sanjappa, Legumes India 268. 1992; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 156. 1996; N. Mohanan & Sivad., Fl.
Agasthyamala 223. 2002; Anil Kumar et al, Fl. Pathanamthitta 192.
2005. Desmodium rufescens DC., Ann. Sci. Nat. (Paris) 4: 101. 1825.
Doodia hamosa Roxb., Fl. India 3: 367. 1832. Uraria hamosa {Roxb.)
Wall. ex Wight & Arn., Prodr. 222.1834; Baker in Hook. f., F1. Brit. India
2: 150. 1876; Gamble, Fl. Pres. Madras 336. 1918. Moovila.

Undershrubs with straggling branches. Leaves 3-foliolate; stipules
scarious; leaflets unequal; terminal elliptic-obovate, 6 x 3, obtuse at both
ends; laterals small, ovate-oblong, 3 x 1.5, obtuse at both ends.
Inflorescence terminal panicles or sometimes axillary, slender up to 30
cm long. Flowers small to 6 mm; calyx 2-lipped; corolla pinkish; stamens
diadelphous (9+1). Pods folded like a spiral, sticky pubescent, 4-6, brown
or black, hispid.

Fl. & Fr. : November — January.

Distribution : Indo—Malaysia. Moist forests. Amitha Bachan 99007

(Orukombankutty, riparian, banks of Kuriyarkutty river, 450 m).
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44, CAESALPINIACEAE R. Br.

Key to genera

Leaves all bipinnate........cooooiiiiiiiiiiiiii e 2
Leaves simple or simple pinnate............ooooeiiiiiiiiiiiiiiinn 3
Shrubs, climbers or liana; stem armed................coooeenis Caesalpinia
Trees; UNarmed.....coocveriiiiiiniiiiiiiiiieeee e Peltophorum
Leaves simple, bilobed..........coooiiiiii Bauhinia
Leaves PIMNAte......cooviitiiiiiiiiii ittt 4
Calyx lobes free to the base............cooiiiiiiiiiiin 5
Calyx lobes free to the disk..........oooiiiiiii 6
Leaf lets odd pinnate.........oooooiiniiiiiiiiiiiie e 8
Leaﬂéts EVEIN PINNATE. ...uvinitiiniiiiiiiiie e eeeeeaenes Senna
Ovary 1-2 ovuled.........oooiiiiiiiiii Kingiodendron
Ovary 3-many ovuled.... ... 7
Stamens 5, fTEe. .o e Humboldtia
Stamens 3, monadelphous...........c.oooiiiiiiiii Tamarindus
Leaflets O-7 .. i e Cassia
Leaflets more than 25.............cii Chamaecrista

BAUHINIA Linnaeus

Sp. PL. 374. 1753

Bauhinia malabarica Roxb., Fl. India 2: 321. 1832; Baker in Hook. {., Fl.
Brit. India 2: 227. 1878; Gamble, Fl. Pres. Madras 407. 1919; Sanjappa,
Legumes India 3. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 159. 1996;
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N. Mohanan & Sivad., Fl. Agasthyamala 227. 2002. Piliostigma
malabaricum (Roxb.) Benth. in Miq., Pl. Jungh. 261. 1852. Arambuli.

Small Trees. Leaves orbicular, bilobed, to 12 cm long, lobes obtuse at
apex, cordate at base, 9-ribbed; petiole 4 cm long. Flowers in axillary
corymbs, to 2 cm long, few; calyx oblong, connate, rusty pubescent, with
5 short lobes; petals 5, oblong, greenish yellow, glabrous, shortly stalked;
stamens 10, inner 5, smaller, anthers oblong; ovary oblong, many-
ovuled. Pods oblong 25 x 2 cm, compressed, longitudinally striate; seeds

many, oblong.
Fl. & Fr. : September-February.

Distribution: Indo-Malaysia. Low elevation forests. Amitha Bachan 98994,
99127 (Vazhachal, riparian forest, banks of Chalakkudy river, 220 m).

CAESALPINIA Linnaeus
Sp. P1. 380. 1753.

Key to species

la. Leaflets 3 paired.........coveviiiiiiiiiii et C. cucullata
1b. Leaflets 4 or more paired.........oeeeiiiniiiiniiiie e e eeeae 2
2a. Leaflets 4-5S paired.........coviiiiiiiiiiiiiii e C. bonduc
2b. Leaflets 10-45 paired........cccooiviiiiiiiiiiiiceieeeeee, C. mimosoides

Caesalpinia bonduc (L.} Roxb., Fl. India 2: 362. 1832; Sanjappa,
Legumes India 9. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 161. 1996.
Guilandina bonduc L., Sp. Pl. 381. 1753. Caesalpinia bonducella (L.)
Flem., Asiat. Res. 11: 159. 1810; Baker in Hook. f., Fl. Brit. India 2: 254.
1878. Caesalpinia crista sensu Gamble, Fl. Pres. Madras 393. 1919, non
L. 1753. Kazhanji.
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Scandent climbing shrubs; stems armed with recurved prickles.
Leaves bipinnate, to 50 cm long; pinnae 4-5 pairs; leaflets 5-8 pairs per
pinna, elliptic-oblong, to 4 x 2 cm, rounded at base, obtuse at apex;
petiole to 15 cm long; stipules foliaceous, to 1.5 cm long, lobed or
pinnate. Racemes terminal or supra-axillary, many-flowered, to 15 cm
long. Flowers.1.5 cm across; pedicels 2-5 mm long; bracts caducous.
Calyx lobes 5, free, to 8 mm long. Petals oblanceolate, as long as the
sepals, yellow, reflexed; upper one smaller. Stamens 10; filaments
villous. Ovules 2. Pods elliptic, to 8.5 x 4.5 cm, turgid, beaked, covered

with straight, puberulent spines.
Fl. & Fr. : March-April

Distribution : Paleotropics. Open and degraded stream sides in the
forests. Amitha Bachan 98995 (Vazhachal, open degraded riparian areas,
along Chalakkudy river, 200 m).

Caesalpinia cucullata Roxb., Fl. India 2: 358. 1832; Manilal, Fl. Silent
Valley 90. 1988; Sanjappa, Legumes India 10. 1992; Sasidh. & Sivar., Fl.
Pl. Thrissur For. 161. 1996; Anil Kumar et al., Fl. Pathanamthitta 195.
2005. Mezoneurum cucullatum (Roxb.) Wight & Arn., Prodr. 283. 1834;
Baker in Hook. f., Fl. Brit. India 2: 258. 1878; Gamble, Fl. Pres. Madras
395. 1919. Virimullu.

Armed straggling lianas with black hard recurved prickles. leaves
2-5 pinnate, to 40 cm long; leaflet usually 3-pairs, elliptic ovate, to 8 cm
long, acute or acuminate at apex, obtuse at base, glabrous. Flowers on
large panicles; flowers 1.5 cm across; calyx 5 lobed, lobes obovate, lower
one culcullate. Petals yellow, claws short. Stamens 10, excerted. Ovules
2; style filiform; stigma capitate. Pods oblong, to 10 x 3 cm broadly

winged along upper suture.

Fl. & Fr. : December — March.
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Distribution : Indo-Malaysia. Open stream sides in the moist forests.
Amitha Bachan 117691 (Orukombankutty, open riparian areas, banks of

Chalakkudy river, 450 mj.

Caesalpinia mimosoides Lam., Encycl. 1: 452.1785; Baker in Hook. {,,
Fl. Brit. India 2: 256.1878; Gamble, Fl. Pres. Madras 394. 1919; Manilal,
Fl. Silent Valley 90. 1988; Sanjappa, Legumes India 12. 1992; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 161. 1996; Anil Kumar et al., FL
Pathanamthitta 195. 2005. Theemullu.

Straggling shrubs, branches with reddish glandular hairs and hard
dense prickles, pungent smelling when cut. Leaves to 40 cm; pinnules
10-14 pairs; leaflets to 10 mm long, oblong, obtuse. Raceme to 40 cm
long, axillary or terminal, densely prickly, pedicels solitary. Flowers 3 cm
across; sepals oblong, to 0.8 cm, obtuse; petals yellow, orbicular, to 1.5
cm long, wavy along the margins. Pods compressed, 5 x 2.5 cm, brown, 1

or 2 seeded.
Fl. & Fr. : January — March.

Distribution : Indo-Malysia. Along open stream banks. Amitha Bachan
117703 (Vazhachal, open —degraded riparian areas, banks of Chalakkudy

river, 200 mj.

CASSIA Linnaeus
Sp. Pl. 376. 1753.

Cassia fistula L., Sp. Pl. 377. 1753; Baker in Hook. f., Fl. Brit. India 2:
201. 1878; Gamble, Fl. Pres. Madras 400. 1919; Manilal, Fl. Silent Valley
91. 1988; Sanjappa, Legumes India 15. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 163. 1996; Mohanan & Sivad., Fl. Agasthyamala 229.
2002; Anil Kumar et al., Fl. Pathanamthitta 197. 2005. Cassia
rhombifolia Roxb., Fl. India 3: 334. 1832. Kanikonna.
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Small deciduous trees with attractive yellow flowers. Leaves to 35
cm long; leaflets 4-7 pairs, opposite to subopposite, ovate-lanceolate, to
10 x 3 cm, rounded to attenuate at base, acute to slightly acuminate at
apex; stipules small, caducous. Flowers bright yellow to 4 cm across, in
many flowered drooping, 15-35 cm long racemes; pedicels to 4 cm long.
Calyx lobes 5, broadly ovate to 1 0.6 cm. Petals 5, ovate-elliptic to 2 x 1
cm. Stamens 10, all fertile, unequal. Ovary sickle shaped, to 1.5 cm
long; ovules numerous; stigma punctiform. Pods oblong-terete, cylindric,
to 50 x 1.5 cm, woody, drooping, copper black, indehiscent, septate

within. Seeds many, discoid, embedded in blackish pulp.
Fl. & Fr. : February — April.

Distribution: Indo — Malaysia. Wild in moist forests, degraded forests and
stream sides. also planted in gardens. Amitha Bachan 123333 (Sholayar,

degraded forest areas, banks of Anakkayam stream, 650 m).
CHAMAECRISTA Moench
Methodus (Moench) 272. 1794.

Chamaecrista mimosoides (L.) Greene, Pittonia 4:27.1899. Cassia
mimosoides L., Sp. Pl. 379. 1753; Baker in Hook. f., Fl. Brit. India 2: 266.
1878; Gamble, Fl. Pres. Madras 403. 1919; Manilal, Fl. Silent Valley 92.
1988; Sanjappa, Legumes India 17. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 163. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 231.
2002; Anil Kumar et al., Fl. Pathanamthitta 198. 2005. Cheruthakara.

Erect diffuse undershrubs to 60 cm high. Leaves to 8 cm long,
leaflets to 40- 60 pairs, oblong, inequilateral, to 0.4 cm long, hirsute;
stipule lanceolate, to 1 cm long, subulate at apex. Flowers axillary,

solitary or paired, 1 cm across; sepals lanceolate, acuminate, hairy;
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petals obovate, yellow; all stamens with fertile, filaments equal. Pods

oblong, 6 x 0.6 cm, sparsely hairy; seeds many.
Fl. & Fr. : September — December

Distribution. Old world-tropics. Open areas and streamsides in the
forest. Amitha Bachan 98799 (Elanthikkara, riparian, banks of
Chalakkudy river, sea level); Amitha Bachan 123436 (Vazhachal-
Karanthodu, openings of riparian forests, banks of Chalakkudy river,
320 m).

HUMBOLDTIA Vahl
Symb. Bot. 3: 106. 1794, nom. cons.

Humboldtia vahliana Wight, Icon. Pl. India Orient. tt. 1607,1608. 1850;
Baker in Hook. f., Fl. Brit. India 2: 274. 1878; Gamble, Fl. Pres. Madras
411. 1919; Sanjappa, Blumea 31: 338. 1986 & Legumes India 30. 1992;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 165. 1996; Ravikumar & Ved,
Hlustr. Field Guide 100 Red Listed Med. Pl. 192. 2000. Mohanan &
Sivad., Fl. Agasthyamala 234. 2002; Anil Kumar et al, FL
Pathanamthitta 200. 2005. Attuvanchi. Plate 21. D-F

Medium sized trees to 20 m high; bark dark brown. Leaves even
pinnate, alternate; Leaflets 3 pairs, oblong-lanceolate, to 22 x 6 cm,
acuminate at apex, obtuse at base; nerves 8-14 pairs, reticulate; stipules
broad, foliacious, to 3 x 2 cm, appendaged, deciduous; rachis flat,
winged or wingless. Racemes erect, axillary, to 18 cm long; bracts ovate,
obtuse, densely tomentose; bracteoles 2, similar. Flowers pedicelled;
sepals oblong, 7 x 3 mm, obtuse; petals obovate, 10 x 5 mm, clawed;
stamens 5, filaments glabrous, redish; ovary densely hairy. Pods oblong,
compressed, 13-20 x 3-5 cm, acute at base and apex, rusty tomentose.

Seeds discoid.
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Fl & Fr. : February — April.

Distribution : Endemic to Southern Western Ghats endemic, rare. Strictly
riparian tree of the low elevation evergreen forests. with restricted
distribution Amitha Bachan 98996, 72007 (Vazhachal, riparian forests ,
banks of Chalakkudy river, 200 m).

Note: This is an obligate riparian evergreen tree species with spreading
rounded canopy. Seeds germinate on rocky-river beds in torrent water
currents, or in the river margins, later spongy coral-like semi-aquatic
roots cover the entire rocky surface. It is distributed only in the 50-400m

elevation along major river course.
KINGIODENDRON H. A. T. Harms
in Engl. & Prantl, Pflanzenf. Nachtr. 1: 194. 1897.

Kingiodendron pinnatum (Roxb. ex DC.) Harms in Engl. & Prantl,
Naturl. Pflanzenfam. 1(1): 194. 1897; Gamble, Fl. Pres. Madras 412.
1919; Sanjappa, Legumes India 32. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 165. 1996; Ravikumar & Ved, Illustr. Field Guide 100 Red
Listed Med. PlL. 215. 2000. Hardwickia pinnata Roxb. ex DC., Prodr. 2:
487. 1825; Baker in Hook. f., Fl. Brit. India 2: 270. 1878. Kulavu.

Large evergreen trees to 30 m high, bark rough, brown; exudation
oily and sticky resinous. Leaves imparipinnate; leaflets 5-9, alternate,
estipellate, ovate-lanceolate, to 9 x 4 cm, falcate or oblique, apex
acuminate, margin entire, glabrous, coriaceous; lateral nerves 8-12,
pinnate. rachis slender, to 14 cm long, pulvinate, glabrous; petiolule to
lem, stout, grooved above, glabrous. Flowers bisexual, small, white, 0.3
cm across, in axillary and terminal panicled racemes; calyx tube almost
wanting, lobes 5, broadly ovate, imbricate; petals absent; disc very small;

stamens 10, equal, filaments filiform, villous at base; anthers versatile;
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Plate 21. A. Crotalaria clarkei Gamble; B. Desmodium triangulare (Retz.) Merr.; C.
Derris scandens (Roxb.) Benth.; D-F. Humboldtia vahliana Wight, D. Fruit & Seed, E.
Inflorescence; F. Habit.



ovary half inferior, sessile, villous at base; ovules 2; style subulate;
stigma minute, oblique. Pod, ovate-ellipsoid, to 5 x 2 cm, turgid, beaked,

prominently veined, dark brown, indehiscent; seed one, pendulous.
Fl & Fr. : September-December.

Distribution: Endemic to Southern Western Ghats. Evergreen and
riparian forests in the lower to medium elevations. Amitha Bachan
117704 (Vazhachal, riparian evergreen forest, banks of Chalakkudy river,
200 m)j.

Note: This is a climax species of the low elevation evergreen and riparian
forest. It’s a keystone species for large hole-nesting birds like hornbills. It
is facing threat due to illegal extraction of resinous extract as ‘Kulavu-Oil’

and also due to forest fire.
PELTOPHORUM (Vogel) Bentham
J. Bot. (Hooker) 2: 75. 1840. nom.cons.

Peltophorum pterocarpum (DC.) Backer ex Heyne, Nutt. Pl. Ned. India
(ed.2) 2:755.1927; Sanjappa, Legumes India 33. 1992; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 166. 1996; Anil Kumar et al.,, Fl. Pathanamthitta
201. 2005. Inga pterocarpa DC., Prodr. 2: 441. 1825. Peltophorum
ferrugineum Benth., Fl. Austr. 2: 279. 1864; Baker in Hook. f., Fl. Brit.
India 2: 257. 1878. Poinciana roxburghii G. Don, Gen. Hist. 2: 433. 1832.
Peltophorum roxburghii (Don) Degener, Fl. Haw. Fam. 169b.1938.

Manjvaka.

Medium sized trees to 20 m high, young shoots rusty tomentose.
Leaves bipinnate; pinnae 4-14 pairs alternate, stipulate; leaflets 8-17
pairs, oblong, 1-2 x 0.3-1 cm, acute or rounded at base, obtuse at apex;
rachis stout, to 30 cm long, pulvinate. Inflorescence terminal,

paniculate. Flowers bright yellow fragrant, showy; pedicels to 1 cm long;
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bracts deltoid. Sepals to 10 mm long. Petals bright yellow, long,
obovate, to 2.5 cm hairy at base. Stigma peltate. Pods oblong-elliptic, 4-
8 x 2-2.5 cm, copper-red. Seeds lenticular, to 4 x 0.5 cm, compressed,

light brown.
Fl. & Fr. : December-March.

Distribution: Native of Sri Lanka, Andamans, Malaya Peninsula and North
Australia, Introduced as avenue tree. Streamsides in the lower
elevations. Amitha Bacﬁan 123435 (Chalakkudy, river margins, banks of
Chalakkudy river, 10 m).

SENNA Mill.
Gard. Dict. Abr., ed. 4.1280. 1754.
Key to Species
la. Leaflets to 6-12 PairS.....ccovveiiieiniiiiiii e S. alata
1b. Leaflets to 2-4 PairS.....cccciiiiiniiiiiiiiiiiiiii e S. tora

Senna alata (L.) Roxb., Fl. India 2: 349. 1832. Cassia alata L., Sp. PL
378. 1753; Baker in Hook. f., Fl. Brit. India 2: 264. 1878; Gamble, Fl.
Pres. Madras 404. 1919; Sanjappa, Le.gumes India 14. 1992; Anil Kumar
et al., Fl. Pathanamthitta 197. 2005. Malamthakara.

Erect shrubs to 4 m tall. Leaves even pinnate, to 50 cm long;
leaflets 6-12 pairs, oblong to obovate-oblong, 5-12 x 2-5 cm, rounded to
subcordate at base, rounded at apex; stipules 1-2 cm long, deltoid,
auriculate at base, acute to acuminate at apex. Inflorescence terminal
sometimes axillary, many-flowered spicate raceme, showy to 60 cm long.
Flowers yellow; pedicels 4-8 mm long; bracts petaloid, yellow, ovate-
elliptic, 1-2 cm long, subacute. Sepals 1.5 cm long, yellow. Petals

yellow, obovate, 2 cm long. Stamens 10, anthers 2 large, 5 medium-
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sized, and 3 small. Pods linear, 4-winged, to 14 x 2 cm, septate,

dehiscent. Seeds many, compressed, dark brown.
Fl. & Fr. : September - January.

Distribution: Pantropical. Open areas, wetlands, sandbanks. Amitha
Bachan 98800 (Nellivampathy, riparian, banks of Karappara river, 1000

mj.

Senna tora (L.) Roxb., Fl. India 2:340.1832. Cassia tora L., Sp. Pl. 376.
1753; Baker in Hook. f., Fl. Brit. India 2: 263. 1878; Gamble, Fl. Pres.
Madras 401. 1919; Sanjappa, Legumes India 22. 1992; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 164. 1996; Anil Kumar et al.,, Fl. Pathanamthitta
199. 2005. Thakara.

Glabrous shrubs up to 1 m tall. Leaves even pinnate, to 14 cm
long; rachis glandular between leaflets of the lower 2 pairs; leaflets 2-4
pairs, obovate, to 5 x 3 cm, obtuse; stipules linear 1.5 x 0.2 cm. Flowers
3 cm across, in axillary fascicles, pedicellate Sepals 5, 0.5 cm long,
obovate-obtuse. Petals 5, obovate-obtuse, to 1.2 cm long, yellow.
Stamens 10, unequal, only 7 fertile, 3 staminodal. Ovary subsessile,

pubescent; ovules numerous. Pods to terete, 16 cm long, glabrous.
Fl. & Fr. : August — December.

Distribution : Native of South America. Introduced, common along

roadsides and streamsides in open forest areas. Amitha Bachan 99016

. (Kuriyarkutty, riparian, banks of Kuriyarkutty river, 400 m).

TAMARINDUS Linnaues
Sp. Pl. 34. 1753.

Tamarindus indica L., Sp. Pl. 34. 1753; Baker in Hook. f., Fl. Brit. India
2: 273. 1878; Gamble, Fl. Pres. Madras 409. 1919; Sanjappa, Legumes
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India 36. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 166. 1996; Anil
Kumar et al., Fl. Pathanamthitta 201. 2005. Kolpuli.

Medium sized trees, to 20 m high, bark brown with vertical
fissures. Leaves paripinnate, alternate; leaflets leaflets 20-30, opposite,
sessile, estipellate, oblong, to 1.5 x 0.8 cm, obtuse at base, unequal,
obtuse at apex, entire, glabrous; lateral nerves pinnate, 10-15 pairs,
slender, obscure; Flowers bisexual, 1 cm across, yellow with reddish-
pink dots, in lax terminal racemes; calyx lobes 4, subequal; petals 3,
outer one, to 1 x 0.3 cm, pink dotted, lateral 2, smaller, clawed; lower
pair scaly; stamens 9 monadelphous, only 3 fertile; anthers versatile;
ovary adnate to the disc, ovules many. Pod oblong, to 15 x 2 cm,
mesocarp pulpy, endocarp septate, leathery, indehiscent; seeds 3-8 or

more, compressed, brown.
Fl. & Fr. : September — April.

Distribution : Native of Tropical West Africa; widely cultivated and
naturalised in many countries. Cultivated for its fruits which is used in
culinary purposes. Common in plains and rare river banks at lower
elevations. Amiha Bachan 98997 (Elanthikkara, agricultural lands, along
banks of Chalakkudy river, sea level).

45. MIMOSACEAE Abarema Pittier

Bol. Minist. RR.E.E. 10-12: 340. 1927 alt. title: Arb. Arbust. Venez. 1:
56. Dec 1927.

Key to genera

la. Spreading stragglers or woody climbers, armed or unarmed............. 3
1b. Trees, UNarmied......oovnnii ittt et e, 2
2a. Pods twisted....coooviiiiiiiiiii e Archidendron
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2b. Pods straight. .. ... e 3

3a. Pods woody, to 6 cm Wide .......ociiiiiiiiiiiii Xylia
3b. Pods not woody, under 3 cm wide......cooviiiiiiiiiiiiiiiii Albizia
4a. Woody climbers armed or unarmed............c..cooiiiiiiiiiiiiiiiiiiiinn S
4b. Spreading prickled herbs or ramblers, pods indented........... Mimosa
5a. Prickled climbers; pqu under 15cmlong........ooceieiiiiiiiiiin, Acacia
5b. Unarmed lianas; pods to 30-70 cm long.............coooeiiiiiit. Entada

ACACIA P. Miller
Gard. Dict. Abr. ed. 4. 28. 1754.
Key to species
1a. Flattened glands at the base of the petiole.......................... A. caesia
1b. Glands not present at the base of the petiole.................... A. sinuata

Acacia caesia (L.) Willd., Sp. PL. 4: 1090. 1806; Gamble, Fl. Pres. Madras
428. 1919; Manilal, Fl. Silent Valley 92. 1988; Sanjappa, Legumes India
37. 1992; Anil Kumar et al., Fl. Pathanamthitta 202. 2005. Mimosa
caesia L., Sp. PL. 522. 1753 p.p. Acacia intsia Willd. var. caesia (L.) Baker
in Hook. f., Fl. Brit. India 2: 297. 1878. Acacia columnaris Craib., Bull.
Misc. Inf. Kew 1915: 410. 1915; Gamble, Fl. Pres. Madras 429. 1919.

Climbing shrubs with prickles on stem and rachis; old stem 4-6-
angled; prickles strong, recurved, bark fibrous. Leaves 20-25 cm long,
pinnae 5-8 pairs, to 7 cm long, flattened glands present near the base of
the petiole. Leaflets 10-22 pairs, to 11 x 3.5 mm, oblong, truncate at
base, apiculate at apex; thinly pubescent below, 3-nerved from base,
distant not overlapping. Heads terminal, panicled, flowere sessile. Pods

to 13 x 2 cm, oblong, flat, thin, acuminate at both ends.
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Fl. & Fr. : February-May.

Distribution : Indo-Malaysia. Open areas in evergreen and semi-evergreen
forests. Amitha Bachan 123384 (Vazhachal, open areas in riparian

evergreen forests, banks of Chalakkudy river, 220 m).

Acacia sinuata (Lour.) Merr. Trans. Amer. Philos. Soc. ser. 2, 24(2): 186.
1935; Chakrab. & Gangop., J. Econ. Tax. Bot. 20: 625. 1996. Mimosa
sinuata Lour., Fl. Cochinch. 653. 1790. Mimosa concinna Willd., Sp. PL
4: 1039. 1806. Acacia concinna (Willd.) DC., Prodr. 2: 464. 1825; Baker
in Hook. f., Fl. Brit. India 2: 296. 1878; Gamble, Fl. Pres. Madras 429.
1919; Sanjappa, Legumes India 38. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 167. 1996. Acacia concinna (Willd.) DC. var. rugata (Benth.)
Baker in Hook. f., Fl. Brit. India 2: 297. 1878. Acacia rugata (Lam.) J.
Voigt, Hort. Suburb. Calcutt. 263. 1845, non Benth. 1842; Gamble, Fl.
Pres. Madras 429. 1919.Cheevakka.

Scandent shrubs with stout recurved prickles, bark dark brown
with warty tubercles. Leaves to 10 cm long, pinnae 5-9 pairs; leaflets 25-
30 pairs, oblong-acute, to 8 x 1.3 mm. Flower heads 1 cm across, in
terminal and axillary racemes. Calyx dull red, 3 mm long. Petals white,
longer than the calyx. Pods oblong, compressed, rugose and wrinkled,

reddish-brown, to 10 x 1.8 cm; seeds 7-12.
Fl. & Fr. : February- March.

Distribution : Indo-Malaysia. Moist forests. Amitha Bachan 117716

(Vazhachal, open degrades areas in riparian forests, banks of
Chalakkudy river, 240 m).
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ALBIZIA Durazzini
Mag. Tosc. 3(4): 13. 1772.

Albizia odoratissima (L. f.) Benth. in Hook.'s London J. Bot. 3: 88. 1844;
Baker in Hook. f., Fl. Brit. India 2: 299. 1878; Gamble, Fl. Pres. Madras
431. 1919; Manilal, Fl. Silent Valley 93. 1988; Sanjappa, Legumes India
57. 1992; Chakrab. & Gangop., J. Econ. Tax. Bot. 20: 593. 1996; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 168. 1996; N. Mohanan & Sivad., Fl.
Agasthyamala 236. 2002; Sunil & Sivad. Fl. Alapuzha Dist. 267. 2009.
- Mimosa odoratissima L. ., Suppl. Pl. 437. 1781. Acacia odoratissima (L.f.)
Willd., Sp. PL. 4: 1063. 1806. Kunnivaka, Pulivaka.

Trees to 25 m high; branhlets pubescent. Leaves to 15-25 cm long;
pinnae 3-5 pairs to 15 cm long; leaflets to 6-18 pairs, oblong, obtuse at
either ends, pubescent below; rachis to 8 cm long with a gland near its
base. Panicle axillary or terminal; heads 2 cm across, 15-25-flowered.
Flowers 5 mm long, sessile; calyx 0.5 mm long, cupular; corolla 5-fid to
half way down; lobes acute, hispid; staminal filaments 10 mm long. Pods
flat, strap-shaped, to 15 x 3 cm, brown, polished. Seeds ovoid, 1.5 cm

long.
Fl. & Fr. : October-May

Distribution : Indo-Malaysia. Moist deciduous and Evergreen forests.
Amitha Bachan 123467 (Vazhachal, riparian evergreen forest, banks of
Chalakkudy river, 220 mj.

ARCHIDENDRON F. H. Jacob von Mueller
Fragm. 5: 59. 1865.

Archidendron bigeminum (L.) Neilson, Opera Bot. 76: 73. 1985. Mimosa
bigemina L., Sp. Pl. 517. 1753. Archidendron monadelphum (Roxb.)
Nielson, Adansonia 19: 21. 1979; Sanjappa, Legumes India 61. 1992;
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Sasidh. & Sivar., Fl. Pl. Thrissur For. 169. 1996; Anil Kumar et al., FL
Pathanamthitta 204. 2005. Mimosa monadelpha Roxb., Fl. India 2: 544.
1832. Pithecellobium bigeminum (L.) Mart. ex Benth. in Hookers's London
J. Bot.3: 206. 1844; Baker in Hook. f., Fl. Brit. India 2: 303. 1878;
Gamble, Fl. Pres. Madras 435. 1919. Pithecellobium monadelphum
(Roxb.) Kosterm., Reinwardtia 3: 11. 1954; Manilal, Fl. Silent Valley 94.
1988; N. Mohanan & Sivad., Fl. Agasthyamala 238. 2002. Abarema
bigemina (L.) Kosterm., Bull. Org. Sci. Res. Indonesia 51, f. 34,35. 1954.
Pannivaka. Plate 22.D

Small Evergreen trees to 12 m high; branchlets minutely hairy.
Leaves bipinnate, alternate, stipulate, 11-13 cm long, slender,
puberulent, a gland in between 2 pinnae; leaflets 4-8, opposite,
estipellate, with a gland in between every pair of leaflets; leaflets
obovate, oblong or elliptic-acuminate, to 10 x 3 cm, unequally acute at
base, acuminate at apex; rachis 10 cm long, slender, pulvinate,
pubescent, with a gland near its base; Flowers bisexual, white, in
terminal and axillary panicled globose heads; bracteoles lanceolate,
persistent; calyx campanulate 4 lobed; petals 4, basally connate, 4 mm
long, lobes ovate, acute, valvate; stamens 4, monadelphous, much
exserted; ovary sessile; style filiform; stigma minute; ovules many. Pod

twisted, 10 x 2 cm, strap-shaped, dehiscent, red.
Fl. & Fr. : January-March

Distribution: Endemic to Southern Western Ghats. Evergreen forests.
Amitha Bachan 72069 (Vazhachal, riparian evergreen forests, along the
banks of Chalakkudy river, 220 m).
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ENTADA Adanson
Fam. 2: 318, 554. 1763, nom. cons.

Entada rheedei Spreng., Syst. Veg. 2: 325. 1825 "rheedii"; Sanjappa,
Legumes India 66. 1992; Sasidh. & Sivar., Fl. Pl. Thrissur For. 170.
1996; N. Mohanan & Sivad., Fl. Agasthyamala 238. 2002; Anil Kumar et
al., Fl. Pathanamthitta 204. 2005. Mimosa entada L., Sp. Pl. 518. 1733.
Entada pursaetha DC., Prodr. 2: 425. 1825; Mohanan, Fl. Quilon Dist.
167. 1984; Ansari, Fl. Kasaragod Div. 150. 1985. Entada monostachya
DC., Prodr. 2: 425. 1825; M. Mohanan & Henry, Fl. Thiruvanthapuram
174. Entada scandens sensu Hook.f., Fl. Brit. India 2: 86. 1878, non
Benth. 1841; Gamble, Fl. Pres. Madras 417. 1919. KakkumKkai.

Plate 22. A-C

Woody climbers, stems glabrous, younger shoots tendrillate,
becomes spirally twisted on maturity. Leaves bipinnate, pinnae 2-3 pairs,
the terminal pair modified into a tendril; leaflets curved-oblong, obtuse,
inequilateral to 5 x 2.5 cm, 4-7 pairs. Spikes to 34 cm long, axillary,
solitary or paired, erect, yellowish. Flowers dense, yellow, to 3 mm long;
calyx cupshaped, truncate; petals 4, free, valvate; stamens 10, free; ovary
many-ovuled; style slender; stigma concave. Pods woody, crenate on both
sutures to 1 m long; seeds 4-14 biconvex, 5 cm across, orbicular,

smooth, hard.
Fl. & Fr. :December- June

Distribution : Indo-Malaysia. Evergreen forests. Amitha Bachan 123456
(Vazhachal-Karanthodu, riparian evergreen forest, banks of Chalakkudy
river, 350 m); Amitha Bachan 123632 (Vazhachal, riparian evergreen
forest, banks of Chalakkudy river, 240 m).
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MIMOSA Linnaeus
Sp. PL. 516. 1753.
Key to species
la. Straggling under shrubs; stem 4-angular.................. M. diplotricha
1b. Spreading herbs; stem terete..............coiciiiiiiiiiiiiininen. M. pudica

Mimosa diplotricha C. Wight ex Sanvalle var. inermis (Adelb.) Veldk.,
Fl1. Males. Bull. 9: 416. 1987; Sanjappa, Legumes India 67. 1992; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 170. 1996; Mimosa invisia C. Mart., Flora
20: Biebl. 8: 121. 1837, non C. Mart. ex Colla 1834. Mimosa invisa C.
Mart. var. inermis Adelb. in Reinwardtia 2(2):359.1953; M.P. Nayar &
Giri, J. Econ. Tax. Bot. 3: 603.1982; Anil Kumar et al, FL
Pathanamthitta 205. 2005. Anathottavadi.

Straggling undershrubs, showy and spreading; stem 4-angular,
with recurved prickles. Leaves bipinnate, to 12 cm long; rachis angled,
armed with prickles; pinnae 5-10 pairs, pinnately arranged; leaflets to 20
pairs, oblong, to 6 x 1.5 mm, oblique-truncate at base, acute-mucronate
at apex, sessile, overlapping. Heads globose, 1-1.5 cm across, pink,
arranged in terminal racemes. Fruit a lomentum, flat, margin with

recurved prickles.
Fl. & Fr.: October — December.

Distribution : Native of Tropical America. As a weed in India. Amitha
Bachan 123468 (Vazhachal, open degraded areas in riparian forests,

banks of Chalakkudy river, 220 m,).

Mimosa pudica L., Sp. Pl. 518. 1753; Baker in Hook. f., Fl. Brit. India 2:
291. 1878; Gamble, Fl. Pres. Madras 421. 1919; Manilal, Fl. Silent Valley
94. 1988; Sanjappa, Legumes India 69. 1992; Sasidh. & Sivar., Fl. PL
Thrissur For. 171. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 238.
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2002; Anil Kumar et al., Fl. Pathanamthitta 205. 2005; Sunil & Sivad. Fl.
Alapuzha District 269. 2009. Thottavadi.

Spreading herbs; stem terete with distant, recurved prickles.
Leaves bipinnate, sensitive; pinnae 2-3 pairs, palmately arranged, to 4-6
cm long; leaflets 12-20 pairs, elliptic-oblong, to 7 x 2 mm, truncate at
base, acute at apex, margin ciliate, overlapping; petiole to 4 cm long;
stipule up to 8 mm long, linear-lanceolate, acute. Flowers pink on
axillary clustered globose heads, 2-3 in a cluster; peduncles to 2 cm long;
calyx minute, campanulate, 4-lobed; petals 4, to 1 mm long, pilose.
stamens 4, exserted; filaments pink and showy; ovary linear, hairy;

pods 3-5-jointed, flat, 1.5 cm long, bristly; seeds compressed.
Fl. & Fr. : July — December.

Distribution : Native of South America. Now naturalized in the tropics.
Amitha Bachan 123633 (Vazhachal, degraded riparian areas, banks of
Chalakkudy river, 220 m).

XYLIA Bentham
in Hooker’s J. Bot. 4: 417. 1842.

Xylia xylocarpa (Roxb.} Taub., Bot. Centralbl. 47: 395. 1891; Gamble,
Fl. Pres. Madras 417. 1919; Sanjappa, Legumes India 73. 1992; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 171. 1996; Anil Kumar et al, Fl
Pathanamthitta 206. 2005. Mimosa xylocarpa Roxb., Pl. Coromandel t.
100. 1798. Xylia dolabriformis sensu Bedd., Fl. Sylv. t. 186. 1872, non.
Benth. 1842; Baker in Hook. f., Fl. Brit. India 2: 286. 1878 p.p. Irul,

Iramulli.

Medium sized deciduous trees; bark rough, transversely splitting.
Leaves bipinnate, alternate, stipulate; leaflets 5-7 pairs, elliptic-oblong,

to 10 x 5 cm, acute at both ends, glabrous; rachis 4-18 cm long,
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glandular between the leaflets. Spike globose, 1.5-2 cm across, racemose;
Flowers dull yellow in axillary globose heads, numerous, 5 mm long,
sessile; calyx 4 mm long, tubular, toothed at apex; petals 5, free or
united at base, valvate; stamens 10, free, filaments 8 mm long; ovary
many-ovuled; stigma minute. Pods flat, broadly falcate, to 16 x 6 cm
woody, compressed, dehiscent, septate between the seeds; seeds 4-8,

oblong, brown.
Fl. & Fr. : February — May.

Distribution : Indo-Malaysia. Moist forests. Amitha Bachan 123469
(Vazhachal, dry and rocky riparian forests, banks of Chalakkudy river,
200 m).

46. ROSACEAE Juss.,
Gen. Pl. 334. 1789.
PRUNUS Linnaeus

Sp. Pl. 473. 1753

Prunus ceylanica (Wight) Miq., Fl. India Bot. 1: 366. 1855; Manilal, Fl.
Silent Valley 97. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 172. 1996;
N. Mohanan & Sivad., Fl. Agasthyamala 241. 2002. Polydontia zeylanica
Wight, Nlustr. Ind. Bot. 1: 203. 1840, "Polyodontia". Pygeum zeylanicum
Bedd., Fl. Sylv. t. 59. 1871. Pygeum acuminatum Colebr., Trans. Linn.
Soc. London 12: 300. t.18. 1818; Hook. f., Fl. Brit. India 2: 318. 1878;
Gamble, Fl. Pres. Madras 439. 1919, non Prunus acuminata (Wall.) Dietr.
1803. Pygeum wightianum Blume ex Muell. in Walp., Ann. 4: 642. 1857;
Hook. f., Fl. Brit. India 2: 319. 1878; Gamble, Fl. Pres. Madras 439.
1919. Pygeum gardneri Hook. {., Fl. Brit. India 2: 321. 1878; Gamble, Fl
Pres. Madras 439. 1919. Pygeum sisparense Gamble, Bull. Misc. Inform.
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Kew 1918: 238. 1918; Gamble, Fl. Pres. Madras 438. 1919. Nai-
Kambakam.

Evergreen trees, to 25 m high, bark black, splitting into
rectangular pieces. Leaves alternate, simple, ovate, ovate-lanceolate, to
12 x 5 cm, acuminate at apex, base acute, rounded or oblique, entire,
nerves 8 pairs, prominent; petiole 1-2 cm long, stout, grooved above,
glabrous. Racemes to 10 cm long, axillary, erect, densely flowered.
Flowers white, 0.6 cm across; pedicels to 0.6 cm long, slender; calyx 0.2
cm long, cupular, campanulate, lobes ovate, acute, densely hairy; petals
obovate, stamens many, filaments 0.3 cm long; ovary sessile, 1-celled,
glabrous; ovules 2, pendulous; style 1, subulate; stigma capitate. Fruit a
drupe, 2-lobed, 1 x 2 cm, depressed globose, obscurely 2-lobed, glabrous;

seeds 2, globose.
Fl. & Fr. :May-August.

Distribution: Indo-Malaysia. Evergreen forests, streamside vegetation.
Amitha Bachan 123475 (Anakkayam, riparian forest, banks of
Anakkayam stream, 650 m).

47. CHRYSOBALANACEAE
ATUNA Raf.
Sylva Tellur. 153. 1838.

Atuna travancorica (Bedd.) Kosterm., Reinwardtia 7: 423. 1969; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 172. 1996. Parinarium travancoricum
Bedd., Icon. Pl. India Orient. t. 189. 1868-1874; Hook. f., Fl. Brit. India
2: 311. 1878; Gamble, Fl. Pres. Madras 437. 1919.

Evergreen trees to 25 m high. Leaves simple, alternate, elliptic,
elliptic-oblong to elliptic-lanceolate, 8-15 x 2-4 cm, acute at base,

acuminate or acute at apex, entire, glabrous and glossy above except
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silky pubescent midrib, coriaceous; lateral nerves 11-17 pairs, pinnate,
prominent; stipules free; petiole to 0.6 cm long, stout, grooved above,
silky tomentose when young. Flowers bisexual, 1.5 cm across, usually in
axillary silky-villous, slender drooping racemes; bracts ovate-lanceolate,
villous; calyx tube funnel-shaped, lobes ovate-cuspidate, villous outside;
petals 5, 6 mm long, inserted on the mouth of calyx tube, deciduous;
stamens numerous, purple; filaments connate at base; anthers small;
ovary superior, adnate to the side of the calyx tube, 2-celled, ovules 2.

Drupe to 3 x 2.5 cm, suborbicular, compressed greenish-brown, smooth.
Fl. & Fr. : February — May.

Distribution : Endemic to Southern Western Ghats. Endangered.
Evergreen and evergreen riparian forests. Amitha Bachan 98839
(Malakkapara, evergreen riparian, banks of Sholayar river, 900 m);
Amitha Bachan 98912 (Karanthodu-Orukombankutty, evergreen
riparian, banks of Chalakkudy river, 450 m).

48. DROSERACEAE Salisb.
Parad. Lond. 2: ad. t. 95. 1808.
DROSERA Linnaeus
Sp. PL. 218. 1753.

Drosera indica L., Sp. Pl. 282. 1753; C. B. Clarke in Hook. f., Fl. Brit.
India 2: 424. 1878; Gamble, Fl. Pres. Madras 452. 1919; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 173. 1996; N. Mohanan & Sivad., Fl.
Agasthyamala 244. 2002; Anil Kumar et al.,, Fl. Pathanamthitta 208.
2005; C. N. Sunil & Sivad., Fl. Alappuzha 275. 2009. Theepullu.

Plate 22.E

Small insectivorous caulescent herbs up to 8 cm tall; stem covered

with glandular stalked hairs. Leaves linear, 3 x 0.3 cm, glandular hairy
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above, glabrous below; vernation circinate, lower leaves deflexed. Flowers
to 1 cm across in axillary 3 cm long, 2-10 flowered racemes; pedicels 0.5
cm long; bracts 1-2 mm long, linear. Calyx lobes 1-2 mm, glandular
hairy. Petals spathulate, rose-coloured, 4-6 mm long, obtuse. Ovary
ovoid, to 1 mm, 3-celled, 2 ovules in each cell; styles 3, 2-fid. Capsules

oblong, 3-4 mm long. Seeds minute, many, reticulate.
Fl. & Fr. : August -December.

Distribution : Paleotropics. On exposed moist areas from plains to forests
and grasslands. Amitha Bachan 98941 (Pullala-Nelliyampathy, open-
moist rocky streamside near grasslands, stream bank of stream draining

to Karappara river, 1000 m).
49. RHIZOPHORACEAE R. Brown
in Flinders, Voy. Terra. Austr. 2: 549. 1814.
CARALLIA Roxburgh
Pl. Coromandel 3: 8. t. 211, 1811, nom. cons.

Carallia brachiata (Lour.) Merr., Philipp. J. Sci. 15: 249. 1919; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 174. 1996; N. Mohanan & Sivad., FL
Agasthyamala 247. 2002; Anil Kumar et al, Fl. Pathanamthitta 208.
2005; C. N. Sunil & Sivad., Fl. Alappuzha 277. 2009. Diatoma brachiata
Lour., Fl. Cochinch. 296. 1790. Carallia integerrima DC., Prodr. 3: 33.
1828; Henslow in Hook.f., Fl. Brit. India 2: 439. 1878; Gamble, Fl. Pres.
Madras 459. 1919. Kara-Kandal, Varungu.

Evergreen trees; to 25 m; bark dark brown. Leaves opposite,
obovate, obtuse at apex, attenuate at base, to 11 x 7 cm, coriaceous,
nerves indistinct; lateral nerves 6-10 pairs, slender, pinnate, obscure;
petiole 6-10 mm, stout, glabrous; stipule interpetiolar, ovate. Flowers in

axillary resinous, peduncled cymes with dichotomous branches, 5 mm
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across; bisexual, cream coloured, sessile; sepals 8, ovate, acute; petals
8, smaller, orbicular, reddish, inserted on a crenulate disc, lacerate;
stamens 10-16, filaments villous, free; ovary half inferior, 4-celled; ovules
2 in each cell; style subulate; stigma 4-lobed. Fruit a drupe, 5-6 mm

across, red, filiform; seed one, bright orange, subreniform.
Fl. & Fr. : October — April.

Distribution: Indo-Malaysia and Australia. Moist forests, also in the
plains, streamside vegetation. Amitha Bachan 117683 (Vazhachal,
riparian forests, banks of Chalakkudy river, 230 m).

50. COMBRETACEAE R. Brown,
Prodr. 351. 1810.

Key to genera

la. Straggling shrubs or climbers..........cccooiiiiiiiiiiii 2
N o § (T T O N Terminalia
2a. Petals absent.......coooiiiiiiiiiiiiii Calycopteris
2b. Petals .. Quisqualis

CALYCOPTERIS Lamarck
Tabl. Encycl. t. 357; 2(2): 485. 1793.

Calycopteris floribunda Lam., Tabl. Encycl. 2: 485. t. 357.1793; Clarke
in Hook. f., Fl. Brit. India 2: 449.1878; Gamble, Fl. Pres. Madras 467.
1919; Sasidh. & Sivar., Fl. Pl. Thrissur For. 176. 1996; N. Mohanan &
Sivad., Fl. Agasthyamala 248. 2002; Anil Kumar et al, FL
Pathanamthitta 211. 2005.; C. N. Sunil & Sivad., Fl. Alappuzha 280.
2009. Getonia floribunda (Lam.) Roxb., Fl. Coromandel t. 87. 1798.

Pullani.
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Straggling lianas. Leaves opposite, elliptic, elliptic-ovate to elliptic
obovate, to 10 x 5 cm, acuminate at apex, obtusely acute at base, entire,
punctuate and tomentose below, lateral nerves pinnate, 9-11, nervules
reticulate; petiole to 7 mm, pubescent. Flowers sessile, on dense axillary,
5- 12 cm long panicles, towards the end of branches; bracts leafy. Calyx
tube campanulate, 0.5 cm long, lobes oblong, enlarged in fruit; petals
absent; stamens 10, in two series of 5 stamens, alternating; ovary
elliptic, 1-celled, 5-ribbed, densely hispid; ovules 1-3, pendulous. Drupe

ellipsoid 10 x 2.5 cm, crowned by persistent sepals.
Fl. & Fr. : January — May.

Distribution : Indo-Malaysia. Usually in the degraded-moist forests, also
in the plains especially lateritic hillocks. Amitha Bachan 98772
(Athirappilly, degraded riparian areas, banks of Chalakkudy river, 80 m).

QUISQUALIS Linnaeus
Sp. Pl. ed. 2, 1: 556. 1762.

Quisqualis indica L., Sp. Pl. (ed. 2) 556. 1762; Clarke in Hook. f., Fl
Brit. India 2: 459. 1878; Gamble, Fl. Pres. Madras 469. 1919; Gangop. &
Chakrab., Journ. Econ. Tax. Bot. 21: 331. 1997; C. N. Sunil & Sivad., Fl.
Alappuzha 283. 2009. Pookkulamariyam.

Woody climbers; young branchlets tomentose. Leaves opposite to
subopposite, elliptic to oblong-elliptic, 6-12 x 3-5 cm, rounded to
subcordate at base, unequal, acuminate at apex, chartaceous; petiole to
1 cm long. Flowers on terminal spikes to 8 cm long, fragrant; bracts
linear, to 0.5 cm. Receptacles narrowly tubular, 4-8 cm long, expanding
towards the apex, pubescent without. Sepals 3 x 2.5 mm, triangular
reflexed. Petals obovate-oblong, to 1.5 x 1 cm, obtuse, white, turning

deep red at maturity, finely pubescent. Filaments 5-7 mm long. Style
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adnate to the wall of the upper receptacle for most of its length. Fruit

ovate-elliptic, to 3 x 1 cm, black.
Fl. & Fr. : December — August.

Distribution: Native of Myanmar. Introduced. Amitha Bachan 117718
(Chalakkudy, riparian vegetation, banks of Chalakkudy river, 7 m).

TERMINALIA Linnaeus
Syst. Nat. ed. 12, 2: 74. 1767, nom. cons.

Key to species

la. Fruit winged......ooooi oo 2
1b. Fruit Not Winged.....cooovniiiii i 3
2a. Fruit with 3 unequal wings.........c..ooeiiviiiiiiiniinnnee. T. paniculata
2b. Fruit with 5 equal Wings.......c.cocoviviiiiiiiiiiiiiienes T. elliptica
3a. Leaves cordate at base; fruit ellipsoid..................coooiitl T. catappa
3b. Leaves cuneat at base; fruit subglobose........................... T. bellirica

Terminalia bellirica (Gaertn.) Roxb., Pl. Coromandel t. 198. 1805;
Clarke in Hook. f., Fl. Brit. India 2: 445. 1878; Gamble, Fl. Pres. Madras
463. 1919; Sasidh. & Sivar., Fl. Pl. Thrissur For. 177. 1996; N. Mohanan
& Sivad., Fl. Agasthyamala 249. 2002; Anil Kumar et al., FL
Pathanamthitta 212. 2005; C. N. Sunil & Sivad., Fl. Alappuzha 284.
2009. Myrobalanus bellirica Gaertn., Fruct. 2: 90. t. 97. ff. a-d.1791,

"bellirica". Thanni.

Large emergent trees with large buttresses. Leaves simple, opposite
to alternate, clustered at the tip of branchlets, obovate, elliptic or
obovate-elliptic to 8-28 x 5-14 cm, acute to cuneate base, oblique,

obtusely acuminate at apex, entire, grayish green, coriaceous; lateral
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nerves 6-10 pairs; petiole to 0.8 cm, glabrous. Flowers in axillary spikes,
to 0.5 cm across, greenish-yellow; bracteoles minute; calyx tube
pubescent, to 2 x 1.5 mm; lobes 5, cream, triangular, tomentose; disc 5-
lobed, villous; petals absent; ovary 1-celled, 1.5 mm, tomentose; ovules 2
or 3, pendulous. Drupe obovoid, obscurely 5-ridged, to 2.5 x 2 cm,
yellowish-brown, pointed at both ends, soft-tomentose; seed one,

ellipsoid.
Fl. & Fr. : December — January.

Distribution : Indo-Malaysia. Important component of moist forests
especially of moist forests. Amitha Bachan 98999 (Vazhachal, riparian
forests, along the banks of Chalakkudy river, 230 m).

Terminalia catappa L., Syst. Nat. (ed.12) 2: 674. 1767 & Mantissa Pl. 2:
519. 1771; Clarke in Hook. f., Fl. Brit. India 2: 444. 1878; Gamble, Fl.
Pres. Madras 463. 1919; Sasidh. & Sivar., Fl. Pl. Thrissur For. 178.
1996; Anil Kumar et al, Fl. Pathanamthitta 213. 2005; C. N. Sunil &
Sivad., Fl. Alappuzha 284. 2009. Indian-Badam.

Medium sized fast growing trees. Leaves simple, alternate,
clustered at the tip of branchlets, obovate, orbicular-obovate, to 10-35 x
8-20 cm, acute to cuneate at base, obtuse at apex, entire, glabrous
above, puberulent beneath, coriaceous; lateral nerves 6-13 pairs; petiole
0.6-14 cm long, stout, pubescent; Flowers polygamous, sessile, white or
yellowish-green, small, to 4 mm across, in axillary pubescent simple
racemes; calyx tube 4 x 1.2 mm, pubescent, lobes 5, triangular, ovate, 1-
2 x 1.5-2 mm, acute, glabrous; petals absent; stamens 10; ovary, 1-
celled, 0.5 cm long, ovule pendulous. Drupe, broadly ellipsoid to ovoid,
laterally compressed, inflated, to(6 x 4 cm, reddish-brown, glabrous,

glossy.

Fl. & Fr. : March - January.
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Distribution : Malaysia to North Australia and Polynesia, commonly
planted in the tropics. Introduced, usually in moist localities of the
plains. Amitha Bachan 123500 (Chalakkudy, banks of Chalakkudy river,
S m).

Terminalia elliptica Willd., Sp. Pl. 4: 969. 1806; Gangop. & Chakrab., J.
Econ. Tax. Bot. 16:601.1992 & 21: 351. 1997. Terminalia alata Heyne ex
Roth, Nov. Pl. Sp. 379. 1821. Terminalia crenulata Roth, Nov. P1. Sp. 380.
1821; Gamble, Fl. Pres. Madras 465. 1919; Sasidh. & Sivar., Fl. Pl
Thrissur For. 178. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 250.
2002; Anil Kumar et al, Fl. Pathanamthitta 212. 2005. Terminalia
coriacea (Roxb.) Wight & Arn., Prodr. 315. 1834; Gamble, Fl. Pres.
Madras 465. 1919. Pentaptera coriacea Roxb., Fl. India 2: 438. 1832.
Terminalia tomentosa (Roxb. ex DC.) Wight & Arn., Prodr. 314. 1834,
Clarke in Hook. f., Fl. Brit. India 2: 447. 1878; Gamble, Fl. Pres. Madras
465. 1919. Terminalia tomentosa (Roxb. ex DC.) Wight & Arn. var.
crenulata (Roth) Clarke in Clarke in Hook. f., Fl. Brit. India 2: 448. 1878.
Pentaptera crenulata (Roth) Roxb., Fl. India 2: 438. 1832. Karimaruthu,
Thembavu. Plate 22. F

Large deciduous trees, to 30 m high. Leaves oblong, elliptic-oblong;
to 18 x 10 cm, oblique at base; obtuse to acute at apex, entire or
crenulate, glabrous, coriaceous, midrib with 2 stalked glands near the
base beneath; lateral nerves 10-20 pairs. Flowers in terminal and axillary
paniculate spikes, dull yellow; peduncle tomentose; bracteoles linear, 1-2
mm long; calyx tube angled, 2 mm, lobes 5, ovate, yellow, densely villous
inside; petals absent; stamens 10 in 2 rows; disc 5-lobed, villous; ovary
2.5 mm long, inferior, densely villous, 1-celled; ovules 2 or 3, pendulous.
Drupe longitudinally 5-winged, 5 cm, glabrous; wings equal, reddish-

brown; seed one.
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Plate 22. A-C. Entada rheedei Spreng., A. habit, B. Inflorescence, C. fruit; D.
Archidendron bigeminum (L.) Neilson; E. Drosera indica L.; F. Terminalia elliptica
Willd.; G. Calophyllum calaba L.




Fl. & Fr. : April — May.

Distribution: India and Sri Lanka. Moist and Dry forests. Along
riverbanks in dry forests. Amitha Bachan 123443 (Parambikulam
Thellikkal, riparian vegetation, along Thellikkal river, 520 m).

Terminalia paniculata Roth, Nov. Pl. Sp. 383.1821; Clarke in Hook. f.,
Fl. Brit. India 2:448.1878; Gamble, Fl. Pres. Madras 465. 1919; Manilal,
Fl. Silent Valley 102. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 178.
1996; N. Mohanan & Sivad., Fl. Agasthyamala 251. 2002; Anil Kumar et
al., Fl. Pathanamthitta 212. 2005. Pentaptera paniculata (Roth) Roxb., Fl.
India 2: 442. 1832. Pullmaruthu.

Large deciduous trees to 30 m high, bark thick, rough with vertical
shallow fissures. Leaves simple, alternate-subopposite, elliptic-oblong -
ovate-oblong, to 10-25 x 7-10 cm, round to cordate at base; acute or
acuminate at apex, margin entire; 2 sessile glands the at the junction of
petiole and lamina beneath; lateral nerve 6-14 pairs, pinnate, prominent,
reticulate; petiole to 1.2 cm long, glabrous. Flowers white, sessile, to 1.0
cm across, in axillary and terminal tomentose panicles; calyx tube 1x 0.8
mm, constricted above the ovary, lobes 5, cream, triangular, villous;
petals absent; stamens 10 in 2 rows; disc 5-lobed, villous; ovary, 1-
celled; ovules 2 or 3, pendulous; Drupe winged, one large and 2 small,

reddish-brown; seed one.
Fl. & Fr. : August — February.

Distribution : Endemic to Peninsular India. Moist forests, usually along
degraded, dry—-exposed stream banks. Amitha Bachan 98749 (Thellikkal,

riparian vegetation, banks of Thellikkal river, 530 m).
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51. MYRTACEAE Juss.
Gen. Pl. 322. 1789.
SYZYGIUM R. Brown ex Gaertner
Fruct. 1: 166. 1788, typ. cons.

Key to species

la. Branchlets terete or sub terete............ooiiiii 2
1b. Branchlets éuadrangular, flat. oo S. munronii
2a. Staminal disk present; fruit crowned by disk.................. 3
2b. Staminal disk absent; fruit not crowned by staminal disk................ 4
3a. Leaves 12-30 cm long, oblong.......c..c..coovciiiiiiin S. mundagam
3b. Leaves under 12 cm, elliptic, elliptic-lanceolate.......... S. bourdillonii
4a. Leaves linear-lanceolate, under 2 cm wide................ S. occidentalis
4b. Leaves elliptic, elliptic oblong or ovate, >2 cm wide.......................... 5
5a. Small trees, petiole under 0.6 cm long.............oooiiiiiiii §)
S5b. Large tree, petiole >1cm long .......cooooiiiiiiiiiiii 7
6a. Fruit 2-2.5 cm, crowned by calyx lobes................c.oooiii S. laetum
6b. Fruit 0.8-1.4 cm, not crowned by calyx lobes............. S. lanceolatum
7a. Fruit 3 x 2 cm, crowned by calyx limb....................o.... S. chavaran
7b. Fruit 1 x 0.7 cm, not crowned by calyx limb...................... S. cumini

Syzygium bourdillonii (Gamble} Rathkr. & Nair, J. Econ. Tax. Bot. 4:
287. 1983; N. Mohanan & Sivad., Fl. Agasthyamala 258. 2002. Jambosa
bourdillonii Gamble, Bull. Misc. Inform. Kew 1918: 239. 1918 & Fl. Pres.
Madras 414. 1919.
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Small to medium sized trees, to 10 m high. Leaves elliptic,
lanceolate, elliptic-oblanceolate, to 11 x 4 cm, acute to cuneate at base,
acuminate or obtusely acuminate at apex, entire, glabrous, chartaceous,
glandular-punctate; petiole 3-5 mm, slender; lateral nerves 6-10 pairs,
looped at the margin forming a prominent intramarginal nerve 0.3-0.4
cm away from the margin, all distinct on the lower side. Flowers
bisexual, white, in terminal few flowered cymes; pedicel to 0.5 cm long,
subtetragonal; calyx tube campanulate, 1 cm; lobes 4, round, 0.3 cm
long, recurved, pgrsistent, furnished with thickened staminal disc; petals
4, orbicular, gland-dotted; stamens many, free, longer than the petals;
ovary inferior, 2-celled, many ovuled; style slender, hairy; stigma slightly
acute. Berry, apparently small, 1.5-2 x 1-1.3 cm, crowned by the calyx

tube and thickened disc, crown 0.8-1 cm wide.
Fl. & Fr. : February-April.

Distribution : Endemic to Southern Western Ghats, Endangered.
Evergreen riparian forests. Amitha Bachan 123387 (Sholayar-Karimala,

evergreen riparian forest, streamside, 900 m).

Note: This species is very rare and treated as “Endangered and Possibly

Extinct” by Nair and Sastry (1987).

Syzygium chavaran (Bourd.) Gamble, Fl. Pres. Madras 480. 1919;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 181. 1996. Eugenia chavaran
Bourd., For. Trees Travancore 188. 1908.

Medium to large trees, branchlets terete. Leaves elliptic, elliptic-
oblong, to 18 x 8 cm, attenuate or acute at base, acuminate at apex,
entire, glabrous, coriaceous, pellucid-dotted; lateral nerves many,
parallel, close, slender, looped at the margin forming intramarginal
nerve; Petiole 1.3-3cm, grooved above, glabrous. Flowers bisexual, 1-1.5

cm across, white, in axillary and terminal compound cymes, branches
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stout, divaricating at right angles; pedicel not distinct; calyx tube
turbinate, lobes 4; petals calyptrate; stamens many, free, bent inwards at
the middle when in bud; ovary inferior, 2-celled, ovules many in each
cell. Berry, to 3 x 2 cm, obliquely ventricose, bluish-purple, crowned by

the 3-5 mm long calyx limb, no thickened disc.
Fl. & Fr. : December — April.

Distribution: Peninsular India and Thailand. Endangered. Riparian
evérgreen forests of Thrissur and Palakkad Districts. Amitha Bachan
98887 (Vazhachal-Karanthodu, riparian evergreen forest, banks of
Chalakudy river, 450 m,).

Syzygium cumini (L.) Skeels, U. S. D.A. Bur. PL. Industr. Bull. 248: 2.
1912, var. cumini; Manilal, Fl. Silent Valley 104. 1988; Sasidh. & Sivar.,
Fl. Pl. Thrissur For. 181. 1996; N. Mohanan & Sivad., Fl. Agasthyamala
261. 2002; Anil Kumar et al, Fl. Pathanamthitta 216. 2005. Myrtus
cumini L., Sp. Pl. 471. 1753. Eugenia jambolana Lam., Encycl. 3: 198.
1789; Duthie in Hook. f., Fl. Brit. India 2: 499. 1879. Syzygium
jambolanum (Lam.) DC., Prodr. 3: 259. 1828; Gamble, Fl. Pres. Madras
481. 1919. Perinjaval, Njaval. Plate 23. C

Medium sized trees; branchlets glabroué. Leaves ovate-
elliptic to oblong, to 6-18 x 3-7 cm, long-acuminate at apex, acute at
base, entire, glabrous, coriaceous, minutely punctate; nerves many,
close, shining above; looped near the margin forming intramarginal
nerve; petiole 1.5-2 cm long. Flowers 6-9 mm across, subsessile; in
compound trichotomous cymes from leafless nodes, sometimes terminal
and axillary; calyx tube 2 x 3 mm, turbinate; lobes 4, obscure; petals 4,
calyptrate; stamens many; filaments red, subulate, 2-5 mm long; ovary
inferior, 2 mm, 2-celled; ovules many. Berry obovoid, 10 x 7 mm,

purplish black when mature.
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Fl. & Fr. : December — April.

Distribution : Indo-Malaysia. Evergreen forests to plains. Amitha Bachan
123462 (Vazhachal, riparian evergreen forest, banks of Chalakudy river,
200 m).

Syzygium laetum (Buch.-Ham.) Gandhi in C.J. Saldanha & Nicolson, FlL.
Hassan Dist. 282. 1976; Manilal, Fl. Silent Valley 106. 1988; Sasidh. &
Sivar., Fl. Pl. Thrissur For. 181. 1996; N. Mohanan & Sivad., FL
Agasthyamala 262. 2002; Anil Kumar et al.,, Fl. Pathanamthitta 217.
2005. Eugenia laeta Buch.-Ham., Mem. Wern., Nat. Hist. Soc. 5: 338.
1826; Duthie in Hook. f., Fl. Brit. India 2: 479. 1878. Jambosa laeta
(Buch.-Ham.) Blume, Mus. Bot. Lugd.-Bat. 1:104.1849; Gamble, FI. Pres.
Madras 474. 1919. Eugenia pauciflora Wight, Icon. Pl. India Orient. t.
526. 1842. Jambosa pauciflora (Wight) Wight, I1l. India Bot. 2: 14. 1850.

Kollinjaval.

Small trees to 10m tall, branchlets terete, slender. Leaves elliptic,
ovate, to 12 x 5 cm, cuneate, attenuate or acute at base, acuminate or
obtusely acuminate apex, entire, glabrous, chartaceous, pellucid-
punctate; lateral nerves 10-15 pairs, forming intramarginal nerve near
the margin; petiole 5 mm long. Flowers bisexual, 4-5 cm across, crimson
or lemon yellow, solitary or 2-5 together in axillary or terminal cymes;
pedicels 2.5 cm long; calyx tube 15 mm long, obconical; sepals 8 x 8 mm,
orbicular, persistent; petals 10 x 10 mm, glabrous; stamens 2-3 cm long,

yellow or pink. Berry oblong, to 2.5 x 1.5 cm, crowned by calyx lobes.
Fl. & Fr. : December — July.

Distribution : Endemic to Southern Western Ghats. Common in evergreen
forests. Amitha Bachan 99121 (Vazhachal-Charpathodu, evergreen
forest, stream sides, 300m); Amitha Bachan 99136 (Poringal, evergreen

forest, streamside, 275 m).
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Syzygium lanceolatum (Lam.) Wight & Arn., Prodr. 330. 1834; Manilal,
Fl. Silent Valley 106. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 183.
1996. Eugenia lanceolata Lam., Encycl. 3: 200. 1789. Syzygium
wightianum Wall. ex Wight & Arn., Prodr. 330. 1834; Gamble, Fl. Pres.
Madras 478. 1919. Eugenia wightiana (Wall. ex Wight & Arn.) Wight,
Icon. Pl. India Orient. t. 529. 1842; Duthie in Hook. f., Fl. Brit. India 2:
485. 1878. Njaval.

Small highly branched trees, branchlets terete. Leaves elliptic-
oblong to elliptic-lanceolate, 5-10 x 1.5-3 cm, cuneate or acute at base,
obliquely acuminate or acute at apex, entire, glabrous, chartaceous,
pellucid-dotted; lateral nerves many, not always close, obscure, looped at
the margin forming intramarginal nerve; petiole 4-6 mm long, slender,
grooved above, glabrous; Flowers bisexual, white, 5 mm across, in
axillary and terminal cymes; pedicel to 2 mm; calyx tube, elongate,
funnel shaped, 1.2 vm long, lobes 4, short; petal 4, often many, 3 x 3
mm, suborbicular; stamens many, bent inwards at the middle in bud, 6
mm long; ovary inferior, 2-celled; ovules many; style 1; stigma simple.

Berry ovoid to 1.2 cm long.
Fl & Fr. : March - April.

Distribution: Endemic to South India and Sri Lanka. Evergreen and Shola
forests. Amitha Bachan 98933 (Pullala-Nelliyampathy, streamside

vegetation, stream draining to Karappara river, 1100 m).

Syzygium mundagam (Bourd.) Chithra in Henry et al., Fl. Tamilnadu 1:
157. 1983; Manilal, Fl. Silent Valley 107. 1988; Sasidh. & Sivar., Fl. PL
Thrissur For. 183. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 263.
2002; Anil Kumar et al, Fl. Pathanamthitta 217. 2005. Eugenia

mundagam Bourd., For. Trees Travancore 182. 1908; Subram., Fl.
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Thenmala Div. 133. 1995. Jambosa mundagam (Bourd.) Gamble, Fl.
Pres. Madras 473. 1919. Kattuchamba. Plate 23. B

Small to medium sized trees, bark brown, smooth; branchlets
tetragonous. Leaves broadly elliptic-oblong or oblong, 12-32 x 5-12 cm,
cordate or obtuse at base, acute or obtuse at apex, entire, coriaceous;
lateral nerves 18-22 pairs, pinnate, looped near the margin forming
intramarginal nerve; petiole short, 3-7 mm long 3 mm wide, stout,
glébrous, Flowers in terminal many flowered corymbs, bisexual, 4 cm
across, white; pedicel 5 mm long; calyx tube stout, funnel-shaped,
forming a staminal disc, lobes 4, 6 mm across; petals 4, to 1.5 cm,
orbicular; stamens many, free; ovary inferior, 2-celled, many ovuled;
style slender, longer than stamens; stigma slightly acute. Berry, ovoid,

2.5 cm across, crowned by disc, greenish-pink.
Fl. & Fr. : February — March.

Distribution: Endemic to Southern Western Ghats. Evergreen forests.
Amitha Bachan 99122 (Pachakkadu-Vazhachal, streamside vegetation,
300m); Amitha Bachan 98887 (Karanthodu-Vazhachal, Evergreen
riparian forest, banks of Chalakudy river, 450m).

Syzygium munronii (Wight) Chandrab., Biol. Mem. 2:58. 1977; Manilal,
Fl. Silent Valle.y 107. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur For. 183.
1996; Mohanan & Sivad., Fl. Agasthyamala 263. 2002. Eugenia munronii
Wight, Icon. Pl. India Orient. t. 546. 1842; Hook. f., Fl. Brit. India 2:
472. 1878. Jambosa munronii (Wight) Walp., Rep. 2: 191. 1843; Gamble,
Fl. Pres. Madras 473. 19109. Plate 23. A

Large shrubs to small trees; branchlets quadrangular. Leaves
lanceolate, oblong-lanceolate, to 11-22 x 1.5-7 cm, obtuse at base,
narrowly acuminate at apex, subsessile, glabrous; veins many, parellel,

prominent, forming intramarginal veins. Cymes terminal, 5-10 cm broad.
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Flowers few, 4 cm across; pedicels 1 cm long; calyx 2.5 cm long, funnel-
shaped; lobes orbicular, 1 x 1 cm; petals larger, yellowish white;

filaments 2.5 cm long, white. Berry 2.5 x 1.5 cm, ellipsoid, glabrous.
Fl. & Fr. :-December-April

Distribution: Endemic to the Western Ghats. Evergreen forests. Amitha
Bachan 98985 (Sholayar, evergreen riparian, banks of Anakkyam stream,
700 m); Amitha Bachan 72043 (Poringal, evergreen riparian forest, banks
of Chalakudy river, 275 m).

Syzygium occidentalis (Bourd.) Gandhi in Saldanha & Nicolson, Fl.
Hassan Dist. 282. 1976; Sasidh. & Sivar., Fl. Pl. Thrissur For. 185.
1996; Anil Kumar et al, Fl. Pathanamthitta 217. 2005. Eugenia
occidentalis Bourd., Indian For. 30: 195. t.3. 1904. Jambosa occidentalis
(Bourd.) Gamble, Fl. Pres. Madras 474. 1919. Attuchamba. Plate 23. D

Large shrubs usually seen along the rocky river courses. Leaves
linear-lanceolate, linear-oblong to 10-20 x 1.5-2 cm, acute at base,
acuminate at apex; nerves many not so close, forming intramarginal
nerves, indistinct; petiole short, to 1 cm long. Cymes 10 cm broad,
terminal. Flowers white-yellow; calyx tube 15 mm long, funnel shaped;
lobes ovate, obtuse, 6 mm across; petals 4, 8 mm broad, orbicular,
white; filaments 25 mm long, white-yellow; style 3.5 cm long. Berry

globose, 2 x 2 cm.
Fl. & Fr. : December-May

Distribution : Endemic to Southern Western Ghats. Vulnerable. Along
water courses, riparian forests. Amitha Bachan 72030 (Vazhachal,

riparian evergreen forest, banks of Chalakudy river, 220 m).
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Plate 23. A. Syzygium munronii (Wight) Chandrab.; B. Syzygium mundagam (Bourd.
Chithra; C. Syzygium cumini (L.) Skeels var. cumini; D. Syzygium occidentalis (Bourd.)
Gandhi; E-H. Barringtonia acutangula (L.) Gaertn., E & F. Inflorescence, G.

Infructescence, H. Habit.




52. LECYTHIDACEAE Poit.
in Mem. Mus. Hist. Nat. 13: 143. 1825.

BARRINGTONIA J.R. Forster et J.G.A. Forster
Charact. Gen. 75, t. 38. 1776, nom. cons.

Barringtonia acutangula (L.} Gaertn., Fruct. 2: 97, t.101. 1790; C. B.
Clarke in Hook. f., Fl. Brit. India 2: 508. 1879; Gamble, Fl. Pres. Madras
487. 1919; Sasidh. & Sivar., Fl. Pl. Thrissur For. 185. 1996; Anil Kumar
et al., Fl. Pathanamthitta 219. 2005. Eugenia acutangula L., Sp. Pl. 471.
1753. Attuvanchimaram, Neerpezhu. Plate 23. E-H

Riparian evergreen trees, to 15 m high; branchlets tomentose.
Leaves simple, alternate, clustered towards the tip of branchlets,
oblanceolate, to 18 x 7 cm, cuneate, or attenuate at base, obtuse or
obtusely acute at apex, finely serrate, glabrous, subcoriaceous; lateral
nerves pinnate, stipules lateral, cauducous; petiole 1 cm long, slender,
glabrous; Flowers in terminal 20-40 cm long, pendulous showy racemes;
red, bisexual, 8 mm across; bracts small, deciduous; calyx tube
campanulate, adnate and scarcely produced above the ovary; lobes 4,
ovate, acute; petals 4, ovate, obtuse, basally connate, adnate to the
staminal tube; stamens numeraous, in several rows, connate below;
filaments exserted, filiform, 1.5 cm long, pink, connate below; ovary 2-
celled, ovules 6-8 in each cell; style filiform; stigma small. Fruit a fibrous

quadrangular berry, oblong-ovoid, to 3.5 cm long.
Fl. & Fr. : March — May.

Distribution : Indo-Malaysia to Australia. Along watercourses in low
elevation evergreen forests. Amitha Bachan 72004 (Vazhachal, riparian

evergreen forests, banks of Chalakudy river, 220 m).
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53. MELASTOMATACEAE Juss.
Gen. P1. 328. 1789.

Key to genera

la. Leaves 3-9-nerved from the base..........c.coociiiiiiiiiiiiiiiiae 2
1b. Leaves penninerved.......c.coccceviuiiiiiiiiiiiiiiiiinineeeieenns Memecylon
2a. FIOWErS 3-IMETOUS. . .eoiuiniiiiniiiiiiiiiiiiei ittt eaeaeees Sonerila
2b. FIOWETI'S 4 OF S-TNETIOUS. c.utuiuinetiniiitniieitiintatninianteneninenrreeserasesannss 3
3a. Epiphytic shrubs; leaves succulent...............c.oooiiiinn. Medinilla
3b. Terrestrial plants; leaves not succulent.............co.oiiiiiii. 4
4a. Stamens equal; fruit opening by pores at apeX..................... Osbeckia
4b. Stamens unequal; fruit bursting irregularly..................... Melastoma

MEDINILLA Gaudichaud
in Freyc., Voy. Uranie Bot. 484. 1830.

Medinilla beddomei C. B. Clarke in Hook. {., Fl. Brit. India 2: 548. 1879;
Gamble, Fl. Pres. Madras 496. 1919; Manilal, .Fl. Silent Valley 108. 1988;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 186. 1996; N. Mohanan & Sivad.,
Fl. Agasthyamala 268. 2002; Sasidh. & Sujanapal, Rheedea 15: 105.
2005; Anil Kumar et al, Fl. Pathanamthitta 221. 2005. Medinilla
radicans sensu Bedd., Icon. Pl. Ind. Orient. t. 184. 1872, non Blume

1831. Plate 24. C

Epiphytic shrubs, branches fleshy, terete, pendulous. Leaves
opposite, thick, very succulent, orbicular, 3-ribbed from base to 2.5 cm
across, obtuse at base and apex, ribs indistinct; petiole 5 mm long.
Flowers 5-merous, few to many, in axillary cymes; Cymes 1-3-flowered;

pedicels 2 cm long, glabrous. Flowers white; calyx tube 7 mm long, wavy
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along the rim, short, adnate to the ovary and projected a little above;
petals white, obovate, 1.5 x 1.2 cm, spreading; stamens 10, anthers 38
mm long, dehiscing by apical pore, connective with two small tubercles
and a spur-like appendage at base 1.5 mm long, curved up. Ovary 4-5-

celled, ovules many, style slender. Berry, crowned by the calyx limb.
Fl. & Fr. : May-June.

Distribution: Endemic to Southern Western Ghats. Epiphytic on large
trees of Evergreen forests. Amitha Bachan 123480 (Malakkapara, on the

trees of riparian forests, along banks of Sholayar river, 900 m).
MELASTOMA Linnaeus
Sp. Pl. 390. 1753.

Melastoma malabathricam L., Sp. Pl. 390. 1753; C. B. Clarke in Hook.
f., FL. Brit. India 2: 523. 1879; Gamble, Fl. Pres. Madras 495. 1919;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 187. 1996; N. Mohanan & Sivad.,
Fl. Agasthyamala 269. 2002; Anil Kumar et al., Fl. Pathanamthitta 221.
2005; C.N. Sunil & Sivad., Fl. Alappuzha 293. 2009. Chenkadali.

Branched shrubs, branchlets covered with adpressed fimbriate
brownish scales. Leaves opposite, petioled, 3-7-ribbed, elliptic, to 13 x 5
cm, acute at both ends, adpressed hairy, on both sides with fimbriate
scales on the petiole and veins beneath. Flowers 4 cm across, 5 merous,
purple, in terminal cymes; calyx tube covered with adpressed fimbriate
scales and strigose hairs; calyx lobes ovate alternating with appendages.
Petals as many as calyx lobes 5, broadly ovate, large, purple. Stamens
10, unequal, anthers purple, produced to appendages on base. Ovary,
ovoid, adnate to calyx tube.

Fl. & Fr.: Throughout the year.
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Distribution: Southeast Asia. Along stream banks and marshy areas.
Amitha Bachan 123445 (Kundur, wet lateritic riparian area, banks of
Chalakkudy river, 10 m).

MEMECYLON Linnaeus
Sp. PL. 349. 1753.

Key to species

la. Leaves petioled. ..o 2
1b. Leaves sessile or subsessile.......coooiiiiiiiiiiiiiiii 3
2a. The ultimate branches of cymes umbelllulate......... M. angustifolium
2b. The ultimate branches of cymes not umbellulate........... M. molestum

3a. Calyx tube in fruits not abruptly widened; berry 7 mm across ...........

............................................................................... M. deccanense

3b. Calyx tube in fruits abruptly widened above the ovary to saucer

shape; berry 7 mm acrossS.......cccceeviiiiiiiiiiiiiiiiiiiiinn, M. depressum

Memecylon angustifolium Wight, Icon. Pl. India Orient. t. 276. 1840 &
I1l. India Bot. 1: 215. 1840; C. B. Clarke in Hook. f., Fl. Brit. India 2: 562.
1879; Gamble, Fl. Pres. Madras 504. 1919; N. Mohanan & Sivad., FL
Agasthyamala 272. 2002. Aattukanala.

Large shrubs to small trees; branchlets slender, subterete. Leaves
opposite, linear-lanceolate, to 7 x 1.2 cm, acuminate at apex, cuneate at
base, glabrous, glossy, penninnerved, lateral nerves, ascending, not
prominent. Flowers blue, mostly from mature stem. Cymes shortly
peduncled, the ultimate branches umbelllulate. Calyx tube above the
ovary campanulate, saucer-shaped. Petals 4, broadly elliptic ovate, blue;

Stamens 8, equal. Fruit a globose berry crowned by the calyx limb.

Fl. & Fr.: February — May.
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Fig. 2.2. Medinilla beddomei C B. Clarke A. Flowering twig, B. Flower bud, C.
Fiower L. S, D. Calyx tube, E. Stamen.



Distribution: Endemic to South India and Sri Lanka. Along river banks.
Amitha Bachan 72023 (Vazhachal, riparian forests, along the banks of
Chalakkudy river, 250 m).

Memecylon deccanense C. B. Clarke in Hook. f., Fl. Brit. India 2: 560.
1879; Gamble, Fl. Pres. Madras 505. 1919. Memecylon wightianum
Triana, Trans. Linn. Soc. London 28: 158. 1871. Kattukayampoo.

Large shrubs to small slender trees, branchlets subterete. Leaves
opposite, oblong-lanceolate or elliptic-oblong, to 11 x 3.5 cm, acute or
acuminate at apex, rounded at base, glabrous, brown on drying; lateral
nerves 15 pairs, pinnate, faint. Flowers mostly fascicled on tubercles;
pedicels slender, 2.5 mm long. Calyx cupular, lobes obscure, pink. Petals
blue. Stamens 8, equal. Berry to, 0.7 cm across, crowned by the saucer-

shaped calyx limb.
Fl. & Fr.: January — March.

Distribution : Endemic to Southern Western Ghats. Fairly common in
riparian evergreen forests. Amitha Bachan 98906 (Karanthodu, riparian
forest, banks of Chalakkudy river, 400 m); Amitha Bachan 123393

(Sholayar, riparian forest, banks of Sholayar river, 700 m).

Memecylon depressum Benth. ex Triana, Trans. Linn. Soc. London 25:
158. 1865-1866; Gamble, Fl. Pres. Madras 505. 1919; Sasidh. & Sivar.,
F1. Pl. Thrissur For. 187. 1996; N. Mohanan & Sivad., Fl. Agasthyamala
272. 2002. Kaikkathetti.

Shrubs to small trees; branchlets terete and tetragonous towards
the upper part of each internode. Leaves ovate-oblong, to 12 x 3.5 cm,
acute at apex, subsessile, brown when dried, nerves pinnate, about 12
pairs, obscure. Cymes 3 cm across, densely branched, usually axillary.

Flowers 4 mm across, many-together; calyx teeth acute; petals ovate, 2.2
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x 1.5 cm, acute, bluish white, filaments 1.5 mm long, anthers 1.5 mm
long, curved; style 3 mm long. Calyx tube in fruits abruptly widened

above the ovary to saucer shape; berry 6 mm across.
Fl. & Fr.: June - August.

Distribution : Endemic to Southern Western Ghats. In the evergreen and
semi-evergreen forests. Amitha Bachan 123394 (Sholayar, riparian

evergreen forests, banks of Sholayar river, 700 m).

Memecylon molestum (Clarke) Cogn. in A. & C. DC., Monogr. Phan.
7:1169.1891; Gamble, Fl. Pres. Madras 505. 1919. Memecylon edule
Roxb. var. molesta C. B. Clarke in Hook. f., Fl. Brit. India 2: 564. 1879.

Plate 24. A & B

Shrubs to small trees; branchlets terete, quadrangular. Leaves
opposite, coriaceous, petioled, elliptic, ovate-oblong, to 8 x 2 cm, acute at
base, acutely obtuse at apex, yellow when dry; lateral nerves 6-8 pairs,
faintly visible. Flowers clearly pedicellate, to 5 mm, in pedunculate
branched cymes. Cymes 1.4 cm across. Calyx tube above the ovary
saucer-shaped. Petals 4, bright blue, conspicuous, enclosing a disk.

Stamens 8, equal. Calyx in fruit saucer-shaped; berries to 5 mm across.
Fl. & Fr.: September — November.

Distribution: Endemic to Peninsular India. Evergreen forests. Amitha
Bachan 99114 (Orukombankutty, riparian forests, banks of
Parambikulam-Kuriyarkutty river, 450 m).

OSBECKIA Linnaeus
Sp. Pl. 345. 1753.
Key to species

1. FlOWETS 4-Imie Ot S. ettt e e e e e eeeas O. muralis
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iR o T 3 Lo i3 SRS B 1 1o 0 10 1< 2

2a. Leaves 7-9-nerved, reticulate to bullate......................... 0. reticulata
2b. Leaves 3-5 (-7) nerved, not reticulate to bullate............................... 3
3a. Sepals 7-8 Mm 100G ..o O. walkerii
3b. Sepals 2-6.5 MM 100G ...cccoiii 4

4a. Sepals distinctly asymmetrically emarginated, many lines of

crystalliferous cells branched above and beneath............... O. aspera

4b. Sepals triangular and narrowed into an attenuate terete tip, lines of

crystalliferous cells not branched............c.....ooceeiiin. .. 0. virgata

Osbeckia aspera (L.) Blume var. travancorica (Bedd. ex Gamble)
Hansen, Ginkgoana. 4: 84. 1977; Sasidh. & Sivar., Fl. Pl. Thrissur For.
190. 1996; Anil Kumar et al., Fl. Pathanamthitta 274. 2005; C. N. Sunil
& Sivad., Fl. Alappuzha 296. 2009. Osbeckia travancorica Bedd. ex
Gamble, Bull. Misc. Inform. Kew 1919: 404. 1919 & Fl. Pres. Madras
493. 1919. Kattukadhali.

Shrubs; branches covered with reddish retrose bristles. Leaves
ovate-oblong, to 14 x 5 cm, acuminate, 5-7-ribbed, covered with
adpressed hairs above and below; petiole 1 cm long. Flowers, 5-merous,
6 cm across, 5-15 together in terminal cymes, bracts 3.5-6 cm across,
orbicular; calyx cup 1.3 cm long, densely covered with stalked
emergences and hairs, lobes obovate, 6 x 4 mm, emarginate, bristled on
dorsual nerves; intersepalar emergences stellate bristly; petals 3.5 x 2.5
cm, obovate, pink; filaments 13 mm long, anthers 9 mm long,

acuminate, constricted at base.

Fl. & Fr. : February-August.

339




Distribution: Endemic to Southern Western Ghats. Amitha Bachan
123479 (Sholayar, riparian forests, banks of Sholayar river, 800 m).

Osbeckia muralis Naud., Ann. Sci. Nat. Bot. ser. 3, 14: 456. 1850;
Sasidh. & Sivar., Fl. PL. Thrissur For. 190. 1996; Hansen, Ginkogana 4:
41. 1977. Anil Kumar et al., Fl. Pathanamthitta 223. 2005; C. N. Sunil &
Sivad., Fl. Alappuzha 298. 2009. Osbeckia truncata D. Don ex Wight &
Arn., Prodr. 322. 1834, p.p.; C. B. Clarke in Hook. f., Fl. Brit. India 2:
514. 1879; Gamble, Fl. Pres. Madras 494. 1919. Osbeckia truncata var.
kurzii C. B. Clarke in Hook. f., Fl. Brit. India 2: 514. 1879. Cherkulathi.

Woody herbs slightly angled bristy stem. Leaves opposite, petioled,
elliptic-ovate, 2-4 cm long and 1-1.5 cm broad, acute at both ends; hairy.
Flowers small in terminal panicles, 4-merous,, to 1.5-2 cm across, pink-
purple. Calyx lobes 4, with a stellate cluster of bristles in fruit; bristles
crowned on very short stalks. Petals 4, pink. Anthers short truncate at

apex.
Fl. & Fr.: September —April.

Distribution: Endemic to Western Ghats. Open wet rocky areas in moist
forests. Amitha Bachan 98862 (Sholayar-Thachanthoni, wet rocks in
riparian evergreen forests, banks of Sholayar river, 600 m}); Amitha
Bachan 123322 (Sholayar, on wet rocks along riparian forests of

Sholayar river, 700 m).

Osbeckia reticulata Bedd., Trans. Linn. Soc. London 25: 216. 1865; C.
B. Clarke in Hook. f., Fl. Brit. India 2: 520. 1879; Gamble, Fl. Pres.
Madras 493. 1919; Hansen, Ginkgoana 4: 115. 1977.

Shrubs, the whole plant except the petals covered with ferruginous
hairs, stem terete to slightly angled at the young branches. Leaves ovate,

ovate oblong, to 5 x 2 cm, obtusely acute at apex, obtuse at base, densly
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tawny-bristly at both surface, bristles wooly, 7-9 ribbed. Flowers on
terminal cymes, 5-merous, 2.5-3.5 cm across. Calyx tube with
conspicuous tuft of bristles, simple at the base only, stalks of bristles
and appendages very short, bristles wooly. Petals 5, obovate, obtuse, to

1.5 cm long, deep pink. Fruiting calyx wooly.
Fl. & Fr. : February — Januaray.

Distribution : Endemic to Southern Western Ghats. High altitude
grasslands. Amitha Bachan 98943 (Nelliyampathy, streamside vegetation

near shola -grassland, stream draining to Karappara river, 1100 m)

Osbeckia virgata D. Don. ex. Wight. & Arn., Prodr. 1: 323. 1834;
Hansen, Ginkogana 4 : 107. 1977; Manilal, Fl. Silent Valley 111. 1988;
Sasidh. & Sivar., Fl. Pl. Thrissur For. 190. 1996; N. Mohanan & Sivad.,
Fl. Agasthyamala 280. 2002; Anil Kumar et al., Fl. Pathanamthitta 223.
2005; C.N. Sunil & Sivad., Fl. Alappuzha 297. 2009. Osbeckia octandra
auct. non. (L.) DC., Prodr. 3: 142. 1828; C. B. Clarke in Hook. {., Fl. Brit.
India 2: 521. 1879; Gamble, Fl. Pres. Madras 493. 1919. Melastoma
octandra L., Sp. Pl. 560. 1753. Osbeckia cupularis D. Don. ex. Wight. &
Arn., Prodr. 1: 323. 1834.

Herbs, apressed hairy all over, stems terete or slightly angular.
Leaves opposite, ovate or ovate-elliptic lanceolate, to 4 x 1.5 cm, acute at
both ends, 3 ribbed from base, stellate pubescent. Flowers small, 0.6-1.5
cm across, 5-merous. Calyx lobes acute, 6 mm long, ending in a stellate

tuft of bristles. Petals small, pink-purple.
Fl. & Fr. : August — December.

Distribution: Endemic to Peninsular India and Sri Lanka. In evergreen
forests. Amitha Bachan 123392 (Malakkappara, riparian evergreen
forests, along banks of Sholayar river, 900 m).
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Osbeckia walkeri Arn., Companion Bot. Mag. 2: 309. 1837; Hansen,
Ginkogana 4: 93. 1977. Osbeckia walkeri (Arn.) blume, Mus. Bot.
Lugduno-Batavum 1: 50. 1849. Osbeckia walkeri var. bechetii Cogn. in A.
et C. DC., Monogr. Phan. 7: 315. 1891, non Triana 1872. Osbeckia
buxifolia var. bechetii Trim. J. Ceylon Branch Roy. Asiat. Soc. 9: 34.
18885 nom. nud. & Fl. Ceylon 2: 196. 1894. Osbeckia becketii (Trim.)
Alston, in Trim. Fl. Ceylon 6. Suppl. 121. 1931.

Much branched shrubs to 2 m high with more or less brownish
indumentum all over; young branches densly hairy. Leaves broadly
elliptic, rarely ovate, 0.8-3 x 0.6-2 cm, broadly obtuse at base, broadly
obtuse to acute at apex, revolute or reflexed on margins; 3 nerved from
base; apressed short-long hairy at upper side and patent, long, thin hairy
underside; lines of crystalliferous cells not distinct above and absent or
few beneath. Flowers 5-merous; hypanthium to 7 x 6 mm, covered with
emergences and bristles or bristles only; inter sepalar emergences terete,
apressed hairy, 1.5-2.5 mm long, ending in an inconspicuous tuft of
short hairs, deciduous. Sepals broad, 7-8 mm long, soon narrowed into a
narrowly triangular lobe with acute apex, 1 nerved, ciliate and apressed
hairy dorsally, deciduous. Petals obovate, 2-2.5 cm long, pink, ciliate on
outer half. Stamens 10; filaments 0.7-0.9 cm long; anthers yellow,
narrowly ovate, twisted 6-9.5 mm long, beak 1-1.5 mm, pore oblique on
ventral side of the apex, connective prolonged into a distinct collar with
two dorsal tubercles or two smaller and two larger ventral lobes. Ovary
united to half of the hypanthium cup; free part of the ovary densely
covered with apressed and bulbous hairs. Fruit to 1 x 0.8 cm, as long or

slightly longer than the hypanthium.

Fl. & Fr.: November-March.
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Fig. 2.3 Osbeckia walkeri Arn.  A. Habit, B. Sepal, C. Emergence, D. Single stamen.



Distribution: Endemic to Southern Western Ghats and Sri Lanka. Wet
rocky, open, streamside vegetation near grasslands Amitha Bachan
98943 (Vengoli-Parambikulam, open streamside vegetation near

grasslands, 1100 m).

Note: This is a new record for India (South India). This species was
considered endemic to Sri Lanka (Hansen, 1977). The present collection

extents its distribution to Southern Western Ghats.
SONERILA RoxburghA
Fl. India 1: 180. 1820, nom. cons.
Key to genera
la. Anthers truncate; nerve a pair just above the base............ S. tenera
1b. Anthers acuminate or rostrate; penninerved................. S. versicolor
Sonerila tenera Royle, Illustr. Bot. Himal. 215. 1834.

Small herbs with erect and elongate glandular pilose stems. Leaves
opposite, pairs slightly unequal, petioled, ovate, to 2 cm long, finely
serrulate, acute to shortly acuminate at tip, acute at base, a pair of
nerves from above the base; membranous. Flowers purple in scorpioid

cymes, 3 merous. Calyx tube funnel-shaped; petals 3 small.
Fl. & Fr.: September — October.

Distribution: India, Himalayas, China and Philippines. Wet areas in
evergreen forests. Amitha Bachan 98718 (Nelliyampathy, along
streamside vegetation in the evergreen forests in the catchments of

Kuriyarkuttiyar, 1000 m).
Note: This is a new record for Kerala.

Sonerila versicolor Wight, Icon. Pl. India Orient. t. 1057. 1846, var.
versicolor; C. B. Clarke in Hook. f., Fl. Brit. India 2: 535. 1879; Gamble,
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Fl. Pres. Madras 499. 1919; Manilal, Fl. Silent Valley 113. 1988; Sasidh.
& Sivar., Fl. Pl. Thrissur For. 193. 1996; N. Mohanan & Sivad., Fl.
Agasthyamala 284. 2002; Anil Kumar et al.,, Fl. Pathanamthitta 224.
2005.

Small herbs with erect stems. Leaves opposite ovate, lanceolate, to
8 cm long, acute at apex, acute to subcordate at base, unequal;
penninerved with 8-10 nerves on either side of the midrib; petiole to 3
cm long. Flowers small on terminal second racemes, Petals 3, pink, one

side of the petal darker than other.
Fl. & Fr.: September — October.

Distribution: Endemic to Southern Western Ghats, rare. Amitha Bachan
99034 (Orukombankutty, riparian evergreen forests, along the banks of
Chalakkudy river, 450 m).

54. LYTHRACEAE J. St.-Hil.
Expos. Fam. Nat. 2: 175. 1805.

Key to genera

1a. Shrubs OF trEeS. ..o e 2

1D, Herbs oo e Rotala
2a. Petals 4; stamens 8; capsule irregularly dehiscing............. Lawsonia
2b. Petals 6; stamens numerous; capsule 3-6 valved....... Lagerstroemia

LAGERSTROEMIA Linnaeus
Syst. Nat. ed. 10, 2: 1068, 1076, 1372. 1759.
Key to species

la. Petals small, to 3 mm long, white; fruits to 1.2 cm long
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1b. Petals showy, to 4 cm long, pink; fruits to 3 cm long........ L. speciosa

Lagerstroemia microcarpa Wight, Icon. Pl. India Orient. t. 109. 1839;
Manilal, Fl. Silent Valley 113. 1988; Sasidh. & Sivar., Fl. Pl. Thrissur
For. 195. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 286. 2002; Anil
Kumar et al., Fl. Pathanamthitta 228. 2005; C.N. Sunil & Sivad., Fl.
Alappuzha 298. 2009. Lagerstroemia lanceolata Wall. ex C. B. Clarke in
Hook. f., Fl. Brit. India 2: 576. 1879; Gamble, Fl. Pres. Madras 513.
1919. Lagerstroemia thomsonii Koehne in Engl., Pflanzenreich Lythraceae
257. 1903; Gamble, Fl. Pres. Madras 513. 1919. Venthekku.

Plate 24. F & G

Deciduous trees, to 30 m high, bark greyish-white, smooth, peeling
off in thin long flakes. Leaves simple, opposite, distichous, stipulate, to
5-10 x 3.5-6.5 cm, elliptic, ovate, elliptic-lanceolate or ovate-lanceolate,
base attenuate or acute, apex acute or acuminate, margin entire,
glabrous and shining above, velvety pubescent beneath, chartaceous;
lateral nerves 6-10 pairs, pinnate; stipules 2, intrapetiolar, deciduous;
Flowers bisexual, 5-6 mm across, white, in axillary and terminal
panicles; calyx smooth, lobes 6, triangular, persistent, reflexed; petals 6,
to 3 mm long, obovate, white, clawed; stamens numerous, inserted at the
base of calyx tube; filaments long, exserted; ovary half inferior, 4-6-
celled, ovules many; style long, curved; stigma capitate. Fruit a capsule,
8-12 mm long, ovoid, 4-6-valved, dehiscent; seeds many, elongate,

falcately winged, brownish.
Fl. & Fr.: November-May.

Distribution: Endemic to Western Ghats. Moist forests also along open
riparian zone. Amitha Bachan 123401 (Vazhachal, riparian forests, banks

of Chalakkudy river, 200 m).
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Lagerstroemia speciosa (L.} Pers., Syn. 2: 72.1806; Munchausia
speciosa L. in Munchhausen’s Der Hausvater S (1): 357, t.2. 1770.
Lagerstroemia reginae Roxb., Pl. Coromandel t. 65. 1795. Lagerstroemia
flos-reginae Retz., Obs. Bot. 5: 25.1788; C. B. Clarke in Hook. f., Fl. Brit.
India 2: 577. 1879; Gamble, Fl. Pres. Madras 513. 1919. Lagerstroemia
hirsuta (Lam.) Willd., Sp. PL. 2: 1178. 1799; Sasidh. & Sivar., F1. PL
Thrissur For. 195. 1996; N. Mohanan & Sivad., Fl. Agasthyamala 286.
2002; Anil Kumar et al.,, Fl. Pathanamthitta 227. 2005; C.N. Sunil &
Sivad., Fl. Alappuzha 299. 2009. Adambea hirsuta Lam., Encycl. 1: 39.
1783. Manimaruthu. Plate 24. D& E

Medium sized trees to 25 m high. Leaves simple, opposite or
subopposite to 8-25 x 4-10 cm, oblong, ovate-lanceolate to elliptic-
lanceolate, obtuse at base, acute at apex, margin entire, glabrous,
coriaceous; lateral nerves parallel, prominent beneath to 11-19 pairs;
stipules intrapetiolar, deciduous; petiole 6-12 mm long, stout, glabrous.
Flowers to 7 cm across, mauve or pink, in terminal panicles;
inflorescence branches puberulous; pedicel 1 cm long; calyx tube to 1
cm, hemispherical, puberulous, ribbed without; lobes 6, triangular,
acute; petals 6, 4 x 2.5 cm, obovate, clawed, margins crispate; stamens
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