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ABSTRACT The paper reporis the plant diversity avail-
abkle in and around three inibal village ecosystems of
Phulbani district of Orissa and shows how the biodiversity
resources essentinlly met the basie demand af the ribals
for their sustenance. OF the 1otal 249 plant species recorded
in and around the villages, the iribals used 43 species for
foadd, 16 for fuel, &1 for medicine, 18 for trmber, 18 for
other econaomic purpose, 3 as stimulants and 17 a3 sacred
plants. Besides, 13 species served as fodder planis. 1t was
felt that bodiversity s essential for the functioning of vil-
lage ecosyvelems,

INTRODUCTION

Orissa state is represented by 62 tribes (ca
7 million). These tribes settled mainly in the vi-
cinity of the forests in small groups. A tribal vil-
lage may be considered as an ecosystem taking
into consideration the biomass production and
consumption, and energy flow in the village
(Nisanka and Misra, 1992; Nayak et al., 1993).
Until recently the villages in Asia were closed
ecosystems extracting all their requirement from
the surmounding environment except salt and a
few other commodities. Despite the destruction
of many of the forests the tribal villages still de-
pend on the surrounding forest resources for their
sustenance. The physical resource base along
with plants and animals (biodiveristy) are very
important natural resources which control the
functioning of the village ecosystem. Any im-
balance or change due to overexploitation or due
to some other reason in the natural environ-
ment affects the carrying capaciiy of the eco-
system. Any unplanned developmental {eco-
nomic) activity in the villages will have great
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deleterious impact on the natural environment.
Since the 1980s the concept of sustainable de-
velopment has been proposed as a requirement
for establishing compatibility between ecosys-
tem development and environment quality.

Sustainable development involves devising
a socio-economic-ecologic system that ensures
non-declining condition of achieving the desir-
ahle objective far in future (Pearce et al., 1983,
This implies quantitative improvement of human
condition without quantitative increase of the
environmental impact beyond the camrying ca-
pacity of a system (Daly, 1991). The fundamen-
tal condition for sustainable development is that
the natural capital base 15 maintained at a con-
stant level. Matural capital 1s the stock of all fypes
of natural resources and the environment that
yvield a flow of useful goods and services over
time (Daly, 1991) Matural resources are the for-
ests, prasslands, aquatic systems, wastelands, ete.
which help in the functioning of a village eco-
system. Unfortunately these resources are rap-
idly deteriorating which need restoration. Evalu-
ation of these natural resources from diversity
point of view is highly essential before any res-
toration measure is undertaken. Restoration is
only possible through sustainability,

The main objective of this paper is to evalu-
ate and justify how the plant diversity of a tribal
villape eco-complex helps in sustaining the eco-
system in a balanced manner,

STUDY AREA AND ENVIRONMENT

The study covers a cluster of 3 tribal vil-
lages - Rajikakhola, Nediguda and Badruguda
(847 21'E and 207 1 5'N) of Phulbani district, situ-
ated on the Eastern Ghats of Orizsa at an eleva-
tion of 730 m. Phulbani district is popularly
known as Kondhamal, pre-dominated by


user
Text Box
PRINT: ISSN 0970-9274 ONLINE: 2456-6608

user
Text Box
DOI: 10.31901/24566608.1999/10.(5-6).13


416

Kondha tribe, Rajikakhola is situated about 3 km
interior from the Phulbani-Berhampur state high-
way and on the forested foothills while the other
two villages situated about one-half kilometre
away from the highway in the opposite side of
Rajikakhala. All the villages are inhabited by
kondhas.

The area experiences a typical monsoonic
climate with an average annual rainfall of 1500
mm. Depending upon rainfall and temperature
the vear can broadly be divided into three dis-
tinct well marked seasons viz., rainy (June-Sep-
tember), winter {October to February) and sum-
mer (March to May). Seasonal variations of tem-
perature showed preat variation. The lowest tem-
perature in winter goes down to 0.5°C and in
summer highest temperature reaches as high as
42°C,

The soil of Rajikakhola is loamy-sand, of
Mediguda loamy and Badruguda is clay-loamy.
The water holding capacity of soil varies from
30-44 % and with average pH ranging from 5.2
to 6.7. Organic carbon was very less which
ranges from 0.1 to 0.8 % (Dash, 1997).

METHODS

Floristic survey of the area was done along
with the ecological studies of the village eco-
systems covering all seasons (Dash, 1997). In-
formations on miner forest products,
cthnobotany, and the consérvation measure taken
by the people to protect the forest were collected
with the help of questionnaire, participatory ru-
ral appraisal {PR.A) method and sample survey.
While applying the PRA method people were
asked in groups and everybody was given equal
opportunity to speak about his own view, Pub-
lic perception towards the role of plants in sub-
sistence of the village ecosystems was also col-
lected through individual survey. Plants used for
different purposcs are categorised into different
groups, Plant specimens collected were dried,.
labelled, identified and preserved in the her-
barium of the Botany department, Berhampur
Uiniversity (BOTB).

OBSERVATION

The plant resources (wild and cultivated)
available in and around the villages almost met
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the day to day requirement of the people for
their subsistence. Except for a few commodities
these tribals depend on the biodiversity resources
of the area. These resources are wtilised in a va-
riety of purposes which are categorised as fol-
lows.

Food

Wild fruits, leaves and flowers were used
as food, Besides, the wild germplasm (varieties)
under shifting as well as settled cultivation met
the staple food requirement of the tribals. The
wild fruits and leafy vegetables not only sup-
port the human beings but also a substantial
amount of the material goes to the animal hus-
bandry system as fodder, About 8.6 tonnes of
jack fruit in average was collected per village,
during the year, of which only 20 % was for hu-
man consumption and a major portion of the rest
part being utilized as fodder,

The plant diversity of the village eco-com-
plex and its immediate vicinity provides 21
plants with edible fruits, 19 plants with edible
leaves and 3 plants with edible flowers. Chil-
dren and women used to collect the wild raw
food materials along with other minor forest
products. In the village complex edible fruits and
leafy vegetables were found to be collected 16.6
kg and 109 kg in averape per household per year
respectively.

The plants yielding edible fruits in the vil-
lapes are: degle marmelos, Alangium salvii-
folium, Anacardium occidentale, Annona
reticulata, A, sqguamosa, Artocarpus heterophy-
fhus, Carissa carandas, Diospyros melanoxylon,
Feromia limonia, Ficus recemosa. Flacourtia
indica. Lantana camara var. aculeato. Mangi-
Sfera indica, Moringa oleifera, Phoenix sylvesiris,
Phyllanthus emblica, Semecarpus anacardim,
Svepgium cumini, Tamarindus indica, Ziziphus
mauritiogna and Z. oenoplia.

Plants used as leafy vegetables are: Amara-
nthus spinosus, A viridis, Bauhinig prorpureas, 8.
variegaia, Borreria articulavis, Canthium
parviflorum, Cassia tora, Celosia argentea,
Commeling benghalensis, Glinus opposifolius,
Hibiscus subdariffa ssp. connabinus, fndigofera
cassivides, Marsilea minuwta, Moringa oleifera,
Arorraye koemigil, Choalis cormiculat, Polygala
arvensis, Poartulaca oleracea and Sphaeranthus
imedicus.
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The flowers of Bawhinia purpurea, 8.
variegata and Moringa oleifera were used as
food.

Timber

The timbers were collected from forest for
the construction and'or repair of thatched house
and for making agricultural implements. The
villagers used 18 timber yielding trees which are:
Anogeissus acuminagta, Careva arborea, Dalber-
gia lanceslaria, D. laiifolia, D. paniculaia, D.
sizsoo, Cmeling arborea, Haldinag cordifolia,
Lagerstroemia parviflora, Lannea coroman-
delica, Mangifera indica, Mitragyna parvifolia,
Phoenix sylvesiriz, Prerocarpus marsupium,
Shorea robusra, Tectona grandis, Terminalia
alara and Toona ciliata.

Economic Product

The minor forest products colleeted in dif-
ferent seasons were either used or sold in the
weekly market at Tikakali and Shankarkhola.

Table 1: Plants used &5 cconamic resources

Table 1 depicis the details of plants and plant
products and their uses.

Stimuland

Three plants were sued as stimulant. Sap of
Caryota wrens was extracted from the plant and
consurned as such or after fermentation as lig-
wor. During the study period the tribals of
Rajikakhola were found to be collected 12650
litre of sap and consumed that. It was observed
that some of the villagers live on the sap for days
together without food. Rolled dried leaves of
Diospyros melanoxylon were smoked as bidi. OF
course true bidi is prepared with tobacco leaves.
Flowers of Madhuca longifolia var, larifolia were
used for preparation of country liquor through
traditional distillation method.

Sacred plants *

Seventeen plants were worshipped by the
people particularly during different socio-reli-
gious functions. The sacred plants, by and large,

MNante af plan

Plant parts uzed

Material prepared

Arizridn sefacen Retz,

Inflorescence stalk.

Biruhimin verhilii WL & Am. Burk, leaves
Bombar coiba L. Frunt (colton )
Dewdracalomus siriciug Young shood bip
{Foxb, ) Mees

Helicreris isora L. Bark fibre
Imperate cylindrica (L) Leaves
Rasschel

Mirdhnca forgifolic (Koenig) Flowers
Mache. var. fatifolia Secd

(Roeh.) Cher.

Phyllmahus embiiea L. Fruit
Porgamia pinnare (L.) Pieme
Sapindies emargirams Vahl Seed

Sitda acwin Brum. £

& eovdara (Burm.f) Borss } Whaole plant
& rhoniifolia L

Shoren robusta Gaertn. Leaves
Smitax zevlenice L. Stem
Srrpchres mex-vamicn L. Fruits
Tanrarincdns imdica L. Fruits
Thysanolmena mueaisnn | Roxb.) Inflorescence
Euntze

Albizin procerm

Anogeissns spp.

Bridella retusa Whale plant

Bucharania lonoens
Crxsim spp. elc.

Broom

Making of rope, cups and plates locally
known ag Kkali and Dana

Mlatlress

Wegelable

Making of rope
Thatching

Preparation of liquor
Oil,. iubricator

Edible, prickle

Seed Oil, used for manufacivre of

soap and an lubricaior

Cloth washing, Head washing {cleaning)

Traditicnal broom

Making of cups and plates
Taooth-brush
Medicine, collected by vendors

Food soarmg agent
Broam

Fuelwoad
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are protected by the villagers. This mode of pres-
ervation of natural vegetation over a long pe-
riod of time reflecis the social and ecological
stability of the region, help to conserve the
germplasm. The plants are: degle marmelos,
Anisomeles indica, Azadivachta indica, Butea
superba. Dendrocalamus sivicius, Emblica
officinalis, Ficus racemosa, F. religiosa,
Madhuea longifolia var. latifolia, Mangifera
indica, Martynia annua, Mamosa pudica,
Ocimum basilicum, Saraca asoca, Sesbania
grandiflora, Tamarindus indica and Terminalia
beflirica,

Foader

Apart from grasses, 13 plants were useful
as fodder. In these villages stall feeding is not a
common practice. Thus cattle are left free to the
nearby forests for grazing. In absence of suffi-
cient or no rangeland/grazing land the adjacent
forest plays a wital role in solving the fodder
problem of the villages. The principal fodder
plants are: Aifanthis excelsa, Artocarpous
heteraphyllus, Cipadessa baccifera, Desmodium
gangeticum, D. triflorum, Flacourtia indica,
Garuga pinnata, Indigofera cessoides, Mitva-
Eyna purvifolia, Symploces racemosa, Tamarin-
dux indica, Ziziphus mawritiona and £ cenoplia.

Fuelwood

For fuel, the villagers mainly depend on
wood biomass which were collected from the
nearby forest, Firewood was the main source of
fuel for cooking, heating and other domestic ac-
tivities, mostly comprises stem wood. The aver-
age annual per capita consumption of wood was
1.06 tonne, In addition a substantial amount of
commercial fuelwood was also exported from
the village ecosystem. Sixteen plants were used
in the villages as fuelwood. They are: Ailanthus
excelsa, Alangium salviifolium, Albizia procera,
Anageissus acuminata, A. latifelia, Bridelia
retusa, Buchanania lanzan, Careya arborea,
Carissa carandas, Cassia fistuln, C. occidentalis,
. sophera, Cassine glauca, Cipadessa basifera,
Clerodendrum viscosum and Garuga pinnaia.

Medicine

The tribals mostly depend upon the indig-
enous drugs of local plants, The whole plant or
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a part of the plant used as medicines (the dis-
egases are mentioned in parentheses) are:
Achyranthus aspera (tooth-ache), Andrographis
echioides (cattle wound), A. paniculara (skin dis-
eases), Asperagus racemosus (urinary dis-
charge), Azadirachta indica (skin diseases and
worm), Breynia vitis-ideal (eve diseases),
Centells asiatica (madness), Cissus guadran-
gularis {rheumatism and bone fracture),
Grangea maderaspatana (stomach diseases),
Madhuca longifolia var larifolia (dysentery),
Mucuna pruvita (worms), Phvllanthus fraternus
(jaundice and liver diseases), Pergularia daemia
(toothache), Pongamia pinnaia (toothache),
Side cordifolia (fracture and swelling), Tamarin-
dus indica (injuries), Tridax procumbens {anti-
septic), Fanda tessellata (otitis), and Woodfordia
Sructicosa (unconciousness).

The leaves of the following plants were used
as medicine. dealypha indica (mouth infection),
Adhatoda zeylanica (cold and cough),
Ammannia baccifera (stomach diseases),
Barlerig prionitis (ringworm and rheumatism),
Eclipta prostrata (jaundice and liver diseases),
Holarrhean pubescens (rheumatism), Jarropha
gossypifolia (purgative), Leucas aspera (sinusi-
tis), Pavetia indica (skin diseases), Plumbago
zeylanica (snake bite), Polycarpea corymbosa
(boils and inflamatory swelling), Solanum
nigrum (constipation), Tribulus terrestris
(bodyache) and ¥itex ‘negundo (fever and tooth-
ache).

The roots/underground paris of the follow-
ing plants were used a medicine, Caesalpinia
bondue (dysentery), Curculigo orchioides (gon-
orthoea), Datura metel (pimples), Elephantopus
scaber (pimples in infants), Gloriosa superba
(abortion), Hemidesmus indicus (dysentery and
diarrhoea), Mimosa pudica (urinary diseases).
Oldenlandia corymbosa (liver diseases),
Polygala arvensis (fever), Sida rhombifolia (bile
complaint in children) and Tephorsia purpurea
(toothache).

The barks of the plants which were used a
medicine are: Afvtonia scholaris (fever), Diosp-
yrox melanosylon (diarthoea and dyspepsia),
Erythirina variegata (dysentery and indigens-
tion), Lagerstroemia parviflora (wounds),
Lannea coromandelica (dysentery), and indiges-
tion), Mangifera indica (theumatism) and
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Svzygivm cumuni (food poisoning and snake
bite).

The seedsfruits of the following plants were
used as medicine. Abrus precarorius (opthalmic
diseases), Cassia fistula (constipation),
Pongamia pinnato (oil against rheumatism),
Sapindus emergenaius (pain), Semecarpus
amacardium (cattle foot and mouth disease),
Solanum surattense (toothache), Strvchnos mux-
vomica (pile), Terminalia bellirica {cold, con-
stipation and acidity), and T. chebula (cooling
agent and skin diseases).

Analysis of Plant Diversity

The detail analysis of the plant diversity with
in the revenue boundary and adjacent forest area
(Dash, 1997) revealed altopether 249 species
under 206 genera belonging to 67 families. The
monocot @ dicot ratio of the species was 1: 4.8,
maonocots being represented 13% of the total
families and 16% of the total genera recorded
from the area. Fahaceae being the most domi-
nant family represents 23 species followed by
Poaceae by 21. Ten dominant families such as
leguminosae (Fabaceas), Gramineae {Poaceae),
Euphorbiaceae, Composite | Asteraceae), Caesal-
pintaceae, Acanthaceae, Rubiaceae, Amaranth-
aceae, Cyperaceae and Verbenaceac represent
509 of the total species comprise 71 trees, 37
shrubs, 91 herbs, 3 parasites, 18 climbers, 3 leg-
umes and 26 grasses.

DISCUSSION

The three villag ecosystems were open and
partially independent { Dash, 1997, The subsys-
tems such as domestic, agricultural and animal
husbandry of the village ecosystems are directly
linked to forest coosystem. The biodiversity of
the surrounding area. controls the economy of
the villages and it partially or fully met with the
basic requirements such as food (43 plants), fuel
{16 plants), medicine (61 plants) and materials
for house construction {18 plants) of the villag-
ers, apart from this they use 3 plants as stimu-
lant and 17 as sacred and 13 as fodder species.
In traditional societies people of an area gener-
ally adjust with the available natural resources
within their reach for their sustenance. Thus the

role of biodiversity in maintaining the sell-suf-
ficiency of the village ecosystem cannot be ig-
nored, Gadgil (1993) while working on 82 vil-
lages in semi-arid districts of India sugested that
biomass harvests from common lands furnish 14-
23 % household income from all sources. The
degres of infleence of plant diversity on the fune-
tioning of the village ecosystem is highly site
specific. The floristic analysis of the area shows
that shrub species outnumbered the tree species.
This indicates that the biodiversity was wnder
tremendous pressure and has been destroyed
to a preat extent. The forest ecosystem in the
viginity of the villages studied is ‘fragile’ (less
stable). Moreover, from the present study it can
be concluded that there exists a integral relation-
ship between the sustainable development of the
tribals and the biodiversity, are complementary
to each other. The quality of human life of these
‘ecosystemn people” is intimately linked o the
productivity and diversity of other living organ-
isms in their own restricted resource catchments
(Gadgil, 1993). Therefore, conservation of
bindiversity in and around the villages, help for
the development and maintenance of ils ecosys-
tems, with special emphasis to the indigenous
knowledge available within the people (Gadgil
et al., 1993),
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