EDITORIAL

ENVIS Centre dealing
‘with: Plant Ecology in the
Botanical Survey of India,
Ministry of Environment and
Forests, was renamed in
January, 1996 as ENVIS Cenlre

on Plant Diversity, to meet the B

task of disseminating information

on Plant Diversity to awide range =

of users through the Computer
Network. The new activity in the

existing information servicesand §

databases will provide readily
available as much Information as
possible on Plant Diversity,
stored in the BENVIS Database
Centre, Botanical Survey of India.
information about the data bases
ol the ENVIS Centre, B.S.. is
now available through Internet
on B.S.1.- Web with the

eslablishment of E-mall lacilities

in the Centre. =,

The ENVIS Newsletter
series anters its second year of
publication, bringing out its third
volume: In this volume, the
Wetland Plant Diversity section
deals with the information on

*Singara Nut” and the section
 dealing with the DiveSity of Rare

apd ,Bndangered ° Planls,
information on Tree Ferns,
Commiphora wighiti, Dregea
volubilis and Bauhinia: sgandens
have been reviewed
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THE GENUS CYATHEA Sm.

AND I'TS USES

T. Bandyopadhyay and D.P. Dam
Botanical Survey of India

Eastern Circle,

Tree ferns atiract mankind
for their beautiful large foliage.
About 650 spacies of tree ferns
occur in the world, out of which
only. 16 (sixteen) species ocour
in India. s nalural abode is in

the tropical and sub-iropical re-

gions of the world, however,
some of the species are
reported from lemperale region
also. Most of the species of Iree
ferns used 1o grow under lorest
cover, Dbesides streams and
nulthas. In nature, species of
iree ferns are found wilh varying
degrees of tolerance lo direct
sunlight and wind.

A number of field siudies

Shillong

conducted in Arunachal Pradesh,
Meghalaya and Sikkim reveals
interesting uses of this genus
alongwith  their local names. In
Arunachal pradesh differeni
spacies of trea fems have differant
local names viz; Cyathea
andersoni as ‘Tance' ([Adi},
Cyathea brunoniana as ‘Tasul
(Adi) and Cyathea henryl as
“Yep Tacorn Tasar' (Adi) and in
Meghalaya as 'Tyrkuang' (Khasi).
The local name of lree ferns in
Sikkim is 'Kung Tuncrok' (Lepcha)
and ‘Ruxn Unio® (Nepali).

Informalions gathered on local
uses ol tree ferns are given
sialewise:




Very  small
pleces of stem are
tied ina banana
(Musa) or in
Arom or Taro
(Colocasia) leaf
{ leaves and pres-
sad under a heavy
stone 10 squeeze
out water from the
In course
of time, Ihe stone Is being lifted
and subsequently dried in sun-
light. Then the dried pieces are
made Into powder and mixed up
with waler 1o make: paste. The
pasie thus formed s tied in a leaf

pieces.

(used before) and bolled in water
or alongwith the: preparation of
rice and eaten.

Mareaver, pinna of Cyathea
bruneniana s used for worship-
ping ghosts. The pinna is tied in
a slick following a strange
phyllotaxy by a priest (NYBO)
uttering maniras and kept behind

the house.

Meghaiaya

Except pot making from the
slem of Cyathea chinensis and
Cyathea gigantea, no other uses
of the plants are known fram the
state.

l:fm‘ml brunmtmn erIr.J G a E«‘Iaﬂw i &‘eu.‘m:'r .Ipm’ﬁs
without spines from Subansin Distict of Arunachal Pradesh,

Sikkim
A~ Spacies with spines:

pieces of stem of
Cyathea chinensis and Cyathea
spinulosa are ealen as a

Small

vegetable by removing adventi-
licus roots and incidentally the
croziars are nol ealen due to

inaccessible spine. Fig 2
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Cyathea chinensis Copi 1,
farn species with sgines showing
non-edible croziers.
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he stem of yathea
ammm and  Cyathes
spinulosa are used to make pots
M-Mhmaimn:nimm
- The stem of Cyathea
chinensis used as wooden past
"Thamba' or ‘Khut’ for construc-
fion of huts and small cottages.
B. Species without spines :
Small pieces of Cyathea
andersoni, Cyathea brunoniana,
Cyathea gigantea and Cyathea
Khasyana, 'being boiled in water
{as per the availabllity of cited
specles) and thereafter outer cov-
ering of bolled crozier being re-
moved, are subsequently fried in
mustard oil and eaten. Fig 3.

Cyathea brunoniana (Hook,) C.B.
Clarke - showing sdibie crozior.

The stem of Cyathea bruno-
nlana also used as wooden post

‘Thamba' or ‘Khuti' for canstruction



of hulz and small cottages. Fig 4
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Tha sleme of the Cyaihea
giganiad alzo ysed io mase poE
tor culbwation of ormaments!

plantz. Fig 5

A Lepoiur D' dnd il Giviiaemg
ity g Haknd e Lo o e

Thiy stem . of Spocked wilnou!
Spined are Gier ond henck nod
=Tk

ACKNOWLEDGEMENTS

The suthors redomd Bar doao
sense of gradikge  Or, P K Hajra
Qireator, Botanical Survey of
inghn, Caicuits for ancouragemen
and guedancy

We are also manklul e Sel Sud
Ber for typmg ool e schpt

(e WATERCHENUT TR SNEERIR NP

PR, Hoim, 1K

Botanichal Sorvoy

Among the vakidble econsmic
wilgr plaats ‘wateh-chegmyt o
‘Binghacs- hol 18-ons of Hee:monl
amasing plants n respect fo Hs
waiishilily, destrbyfon and  So0in-
Goonnmic oeHedt. Tho SXMhERG
feszl ramaens of the Rt gening
e leriary poriod CORsEer 1he
ponue (0 Do an  ancianl o one
i & Highly, potymormhic and widaly
digiribeited  oviap this celnkral and
South-Cast Eurcpe; lemparale and
trepical Asia and Aldca The
‘winler-Ehannul i usdel oullvalion
Mg ima Imemamarial- Shroeghaul
e aiffenent pans of e world and
presumably the dversly hmugh
eatenslva  cultivmiion omd wide
rango of ufifFabon an  duedtly
Hivkied Wit dhe ednlidion ol human
civilization for the guesat ‘of food
gl medieng winth 8 avadon|
from “Charak Sanhita’™ a5 "Srngatek’
krown ad'Pasiohal’ in Bengal and
‘Snga’ in Hindi. Thi harmals ars
gwEal, debcoun, Bfinaceols and
g fawour mEambEs  Gal el
chesnut. Begiges many medicing
find commmienceil Valuss of i frull
il prowises o godod Soufcd ol
BlAfSh,  MifdSEE,  VilaTeng . and
EdMBNeE Senwas ae A stEplE fosd
o tha iocal pedplo lor caram
panod of Mo year

Waler-gnasnul, e gends
Trapa | balanging b Ima lamily
Trapacean wis orginaley placed in
ine fmmily Oneprecess . 2nd laher
Whder Hidrochariaceas Bl
recanl amblyalogics, anabamicn
and |[Exonomical  ovidences
suppe |is intlusan in a separate
tamily Trapaceas, Tha nams

Hanomos

ol ol €

Hoy

o Anarbnm
1 PSS TN AT

Trapanamns waf drapinaas [fioak) bak=s

Trapa ja dormend from he Groes
wird  Wakiirmpa' wheh is an
BrcHni woEapon wiih, faur spikng,
and metans mesns foabng on
water. Bowmnicy nane of Trapa
PANTIEE B protiably asenibed Gy an
afussnn gl it fioating nabi ang
iR fruils armed Wil lour Spines
The batarkal kaety of iho genus
Trapa wis found 3§ aary 2&2-in
1809 by Van Rheed |6 he "Homes
Malabarous”™  Linngeus  |[9753)
EEtanlienod e ganos Trapa based
an e spaciss Trags natansg Say
pge calElodgue 28 wel &= Uinkgoah

Frnatw BRI ane, TR, hewk asd fiurspden



lype (Microfiche no 158.2) al CAL
could nol provide definite clue
regarding its type locality. How-
ever, il is presumed to be a
European plant,

Roxburgh (1820) described
wo species namely T. bispinosa
collecled from fresh water in West
Bengal and T. quadrispinosa col-
lected from Cylhet and
distingulshed them with the help
of two or four armed spiny fruits.
DeCandolle {1844) recognised
T.natans,. 7. bispinosa by
straight nature of spines and

NAME OF THE SPECIES

T. natans

T. bispinosa
T.quadrispinosa
T.maximowezii

T.bicornis

The present investigation
based on field studies in different
parts of West Bengal, Bihar and
Orissa at differen! seasons
reveals that there is a greaf varia-
ficn in the densily of hairs on the
undersurface of leaves and also
In size, shape and numbers of
spines on the nuts even in the
same popula-lion.Some of the
variations arg also noled due to
seasonal changes of water and
edaphic factor. During our field
sludy the nuls with one, two,
ihree and four horns have been
collected avan in the same popu-
lation from different localities. The
population study of Trapa in four

T. bicornls by curved spines.
Clarke (1879) in Hook, f. F1. Brit.
India described two species
T.natans and T. bispinosa distin-
guished by the presence of two
spines and four spines on the fruit.
Van Steenis (1954) in F1.Malesiana
reported T. bicornis and T.
maximowczifvar. cochinchinensis
based on two or four hormed nuts.
Brenan (1953) in Fl. Tropical East
Africa described the species
T.natans under two varigties viz.
var. africana Brenan and wvar.
bispinosa (Roxh.) Makine on the

TABLE-I
LEAF CHARACTER

Leaves sparingly villose beneath,
toothed at upper pars, glabrous
or densely hairy beneath.

Do -

Do - o

Leaves less villous, spotted black
at the base,

Leaves green, nol spotted black,
entire to subdentate.

localities namely HindMotor
JKamarkundu, Jhanja, Jaleswar
reveals thal in 2 meter x 2 meler
quadrate, oul of 200 nuls in aver-
age, 110 represents two homed,
60 represents four horned, 25
represents three hormmed and 5
represenis one horned. The pre-
sence of one homed nut may be
due to suppression or aborlion of
olher horns. In comparatiively silled
and low waler lemperature, under-
surface of the leaves becomes
densely hairy where the water
condition is not remaining fresh.
The above field investigations thus
strengthen the views that the age
old cultivation accompanied by

basis of four hormed and two homed
nuls respectively. Subramanyam,
K (1962} deall with two species—
T. bispinosa and T. maximowezii.
T.G.Tutin et al. (1968) in F1.
Europea reported the genus Trapa
as monotypic and proposed the
species Trapa natans ascerlaining
the presence of 2, 3 or 4 horned
nuts in the same population.

Table-1 shows the distinguish-
ing characters on which different
authors established ditferent

species genus Trapa.

FRUIT CHARACTER

Fruits with 4-2 spines

Fruits with 2-strong equal opposite
thorns, spiny or barbellale at apex

Fruits with two opposite pairs of
thorns, spiny at apex.

Fruit tetrahedral. Thoms four, dag-
ger like.

Fruits triangular, spines two,
curved not pointed,

aquatic habit and distribution over
a greater range of allitude may be
facilitaled the plant fo produce
many cullivated forms and strains.
Thus it seems unjustified to give
recognition of a number of taxo-
nomic status (species, subspecies
or variely) based on rather vari-
able morphological characters con-
nected with unlimited intermadiate
forms and as such , the Indian
gathering is proposed here only
under Trapa npatans var.
bispinosa (Roxb.) Makino.
Trapa nalans var. bispinosa
(Roxb.) Makino, is a floaling
herb.Stems submerged, stoloniferous,
ascending in waler with two types




of adventitious roots: fixing roots
on muds and free floating roots on
water. Leaves dimorphic: sub-
merged leaves opposite with root
like filiform segments; 815 mm
long and floating leaves rosulate,
5-11.5 cm. long, rhomboidal, ser-
rale, dentate, acute, obluse or
lobbed al apex, truncate al base,
densely hairy beneath, glossy
green above; pelicles 2.8 - 7.8 cm.
spongy aerenchymatous, swollen,
green or reddish purple. Flowers
8 mm across, white axillary soli-
lary, opening above walter; calyx
4-lobed, all four lobes or at least
two modified into spine on the fruit,
pelals 4, sessile, inserted on the
margin of cupshaped sinuous, 3
mm across; stamens 4, dorsifixed,
filament and anther length ratio1:1;
carpel 2.5-3 mm long, ovary semi
inferior, 2 celled. Fruit a bony nut

NAME OF THE SPECIES

T.natans

T. bispinosa

T. quadrispinosa
T. maximowezil

T.bicornis

CHEMICAL CONSTITUENTS OF KARNEL

Chemical analysis of the karmel
of Trapa shows many important
organic and inorganic components
which have the nulritive value o be

with four distinet angles all of
which or at least one spinous,
radicle protrudes from a cylindrical
beak at the top. Seed single,
Iriangular, cordate, exalbuminous,
embryo with very unegual cotyle-
dons, one small scale like and the
other large and fleshy. Detailed
studies on floral morphology and
embryology of Trapa bispinosa
Roxb. have been done by
Prof. Mohan Ram.

The genus is widely scattered
over the globe and found mostly
throughout [he tropics of the old
world. In China T. bicornis grows
in a fairly large scale. In India T.
bispinosa qrows commonly In
almost all the places specially in
the valley of Srinagar, Agra,
Ajodhya, punjab, U.P. , M.P., West
Bengal and Manipur. Geographical
range of its distribution extends

TABLE-II
DISTRIBUTION IN INDIA

Jammu Kashmir, West Bengal,
Andhrapradesh, Rajasthan,
Meghalaya, Manipur, Assam.

Almost all over India specially,
valley ol Srinagar, Punjab , Uttar
Pradesh, Madhya Pradesh, West
Bengal, Assam, Bihar, Orissa,
Andhra pradesh, Rajasthan, Tamil
Nadu, Tripura, Maharaslra,
Manipur

Throughout West Bengal, Tripura -

West Bengal, Bihar, Tripura.

equal to that of rice Biologically,
proteins of the ‘'water chesnut’ is
found to be higher than that of
wheat protein. The fruit shell con-
tains mainly 10% tannin, small quan-

from Central Europe to Persia,
upper Nile, Malesia, China and
South-East Asia. In Asiatic region
it is known locally as 'Singara nut'
or 'Paniphal' or ‘Jalphal’ and out-
side Asia it is known as ‘Hornaud
Jesuit'’s nut’ or ‘waler chesnut' or
' water callrops’. Although it is
cultivated In many parts of the
world but nowhere else it is said
to thrive so well as in the alluvial
lacustrine silt of Srinagar. Exten-
sive cultivation of this species in
Srinagar is famous through out the
eastern regions and the products
seem to be one of the major food
stuft of the local people living
around the valley. In West Bengal,
Bihar and Orissa it is extensively
cultivated in all the lakes, lanks
and Jheels.

Table Il shows the distribution
of ditferent species In India and
cutside India.

DISTRIBUTION OUTSIDE
INDIA

Bangladesh, Persia, Europe,
China, Japan, Nepal, America,
USSR,

Central Europe lo Persia, Upper

Nile, Malesia, China, South East
Africa & Pakisthan.

Bangladesh, Sri Lanka.

U.S.S.R (valley of Zavitaja river),
Malesia.

China, Malesia.

tity of Leuconanthocyanin and other
chemical constituents. Table-l|l
shows the detailed chemical con-
stituents and nutritive value of {he
karnel,



TABLE-III
CHEMICAL CONSTITUENTS OF KARNEL.
ORGANIC INORGANIC
Carbohydrate -------- 23.3% MiBtUFe «emrameemsansens - T0.0%
Protain ——-—————- 4.7% Ca 20 mg/100gm
Fat 0.3% P 150mg/100gm
7 ————— 0.6% e —— 0.8mg/100gm
— B-amylase in Cu 1.27mg/100gm
Enzyme —] }cnnaidarahla K 850mg/100gm
L. phosphorylase amount Mg s msmemsmsnainenees - 38mig/100gm
Oxalalg-eseeessens 15.8mg/100gm (in dry weight) MR seerrressmreneaniae —eeee BTN/ 100gm
CHric agid--=sms wremaane 2% Na e ieeee 48 mg/ 100
I 50.6 mg/100gm

—— Thiamiing ‘———-e—eoe - .05mg/100gm '

—— Riboflavin -=-——eeeess 0,3 7mg 1 D0gm
Vitamine ——— MNicolinic acid —————-—- 0.6mg/100gm

— Ascorbic acid -—--Oma/100gm

— Retlnol - == 20iu/100gm

[The wealth of India & : 277, 1976]
ECONOMIC USES excellent repast, ‘Halwa'. ADULTERANT:

The plant with its densely villose
under surface of the fleating leaves,
brush like submerged leaves and
numerous adventitious root syslem
play a very important role for water
purification. The kamel is exten-
sively used in different ways due
to its food value and rich chemical
constituents (Table-lll). The
various economic uses of Trapa
are shown below.

FOOD:

The karnels are edible and
largly consumed during the
Season.

The Karnel flour is the principal
food for Hindu fasting day, espe-
cially as “Phalahar” when rice/
wheal could not be used.

The Karmel pounded and bolled
with milk and sug_a_r. forms an

Karnel flour mixed with pepper,
salt and coconut, scraping and
fried in ghee or bulter in lumps as
big as a cherry or plum, I8 very
delicious.

MEDICINE:

It provides cool effect and very
useful for curing billous infection.
Karnel serves as a remedial mea-
sure of diarrhoea and reporied o
recover lumours when applied as
poullices,

DYE:

Powder of the nut is employed
for making the red “gulal” powder
used in ‘Holy' festivel and it Is also
mixed with “Abir'

PASTRIS PUDDINGS :

From the karmnel various pastris
puddings are made which are quile
popular in China.

Grinding of dried karnel is used
as an adulterant of butter,

WATER PURIFIER:

In aquatic ecosysiem ihe root
and the leaves of the plant are
very efieclive for waler purification
by absorbing minerals like Manga-
nese, Iron, Copper, Magnesium,
Nitorgen, Sodium, Potassium,
ladine ete. from eutropicatedwater,

TEXTILE INDUSTRY

The karnel powder has a
peculiar feature 1o gelatinize at low
lemperature. This chemical cha-
racter is being largely used in
different industries for textile sizing.

ICE CREAM:

The starch present in the karnel
of Trapa is being reported same
as that of corn starch. There-
fore, large no of icecream




factories use the karnel as a
substitute of corn starch.
CULTIVATION:

Trapa is cultivated extensively
all over India. Most commonly it
is found to cultivate along the
tanks of South India, Jhills of
Central India, pools and perennial
swamps of West Bengal, Bihar,
Orissa, UP., M.P.,, Jammu &
Kashmir and other states. The
major ecological conditions for its
cultivation are related to shallow,
stagnant fresh water bed and soft
clay or alluvial silty substrate.

CAUSAL ORGANISM

Bipolaris tetramera ‘shoemaker’

Galerucella birmanica 'Sihghara bettle’

Larvae of Chironomus sp.

Altica cyanea ‘The blue beetle’

Bagous trapae

Rhopalosiphum nymphaeae
Pullus nubilus and Pullus piescens

Larvae of Mymphula gangeticalis

Bogous vicinus and Nanophyes. rufipes

In the month of January, some
fruit bearing populations are left
as such in one or two selected
places where the fruits are not
being disturbed by farmers. The
ripen fruits are automatically fallen
to the water bed. During the end
of January when the muds are
exposed, the selected nuts are
being pressed down by foot into
the soft mud of the water bed. The
nuts sprout automatically within a
month and seedling shoot up to
the surface of the water. After 7
months during June-July the

TABLE—IV

SYMPTOMS

Minute mummy brown spots with pale
yellow margin which later coalesce into
larger patches

The grubs and beetle feed upon the plant
as well as the fruit.

Small and malformed fruits usually caused
by voracious feed on the pefioles and

pedicels.
Feeds and breeds uppon the leaves.
Damage the submerged soft stems.

The leaves show withered appearence.
do

Swollen petiole is borrowed. The organ-
ism cuts cavities on the petiole for shel-
ter.

do

population is thinned after remov-
ing some of the plants to the
another suitable water bodies at
suitable intervals. Transplantation
is also done by the toes for puting
the stem into the mud of the water
bodies.

The plant population has to
face some insect diseases which
lower the crop yeild. To control
the diseases cultivators use some
insecticides. Table - IV shows the
different causal organisms, symp-
toms of the disease and the
control measure.

CONTROL MEASURE

Spraying of captan [Ntrichloro-methylthio-
4 Cyclohexen 1,2 dy- chlorobromide]

During transplantation beetles infected
plants can be removed selectively and
the crops in the next season can be freed
from desease.

B.H.C.(5%) dusting is effective though
B.H.C. registant variety reported from
U.P., Rajasthan and Delhi.

Dusting of Tobacco Pyrodust 4000 at the
rate of 44 kg/Hectare may be used.
Use of Pyrethrins, Malathian (5%) dusting
and carbaryl (10%) at 25 kg/Hectare can
also be effective. -

 Usually Shevin (5%) can be used.

do
do

Folidol E-605 (0.03%) & Shevin (5%)
do

Shevin (5%)

do



HARVESTING:

The flowering starts during
August September and continues
along with fruit setting for 60-120
days depending upaon the severity

Trained Laboursr on fioal busy in harvesiing

of the winter. The fruit setling is
adversely affected if the water is
muddy. The fruit is ready for
harvesting within 21 days. The
petiod of harvesting ranges from
September to December but con-
tinues upto February depending
upon the severity of cold.
Harvesting is done in the begining

Wasting & Processing of fruils lor marketing
at 15 days interval, then once in
a weak and from November on-
ward almost everyday. Il is starled
early in the morning and is an
arduous 1ask. For picking the fruits
in water it needs a special mecha-
nism and trained labour. Usually
a fioat is being prepared with the
help of wo earthen pitcher con-
nected by & bambeo slick. The

entire set is then inverted inla the

waler so that the labourer can sil

on the bambpo stick of the float
tor collecting safely the frults, mov-
ing from place to place on the
water surface. The trained
labourers are capable lo avoid the
damage of the croap and also
ensure to remove the developed
fruits only. After picking the fruits,
those are stored simultaniously in
a floating alluminium vessel. When
the vessel is filled up with the
fruits, these are [ransfered fo an
enclosed net submerged in water.
After the end of collection the fruits
within the enclosed net are brought
to the bank wilh the help of boal.
These fruils are again washed
from the net and transfered fo a
fresh alluminium vessel which is
ihe measuring unit for markeling
the fruits. During the season many

Fruits on beaton way lo markel.

truck load of fruits are carried out
in different markets and somieimes
they are exporfed.

SOCIO-ECONOMIC ASPECT

The cultivation of Trapa in
different parts of India is chiefly
done by "Dhimor®, *Singhar® and
“Kahars" communities whe take
lease of different waler bodies by
paying rent to the land holders. It
is reported that the Govi. as well
as private land holders earn
Rs. 40.000/- — 1,00000/- yearly,
for leasing the water bodies in
different states of India for Trapa

cultivation. The fruils are picked
up from the month of October and
ends in the month of January. The
exiensive field investigalion
regarding the socio-economic
aspect of ‘waler chesnul’ along
the districts of Howrah, Hooghly,
Burdwan, Midnapore, North 24-
Parganas, Bankura, Birbhum and
Malda in West Bengal reveals thal
the Trapa cullivation produces
average 12 Quintal of fruits per
‘bigha’ of water bodies in three
months. Al the begining, picking
of fruits are practised at 15 days
interval during the month of
October, the picking is done at 7
days interval during the month of
November and middie of Decem:
ber and then picking is practised
everyday during the
remaining days of De-
cember and January. It
is found that for one
‘bigha’ land the farmer
has to spend three
labourers: continuously
for supervising the
growth, water quality,
fruiting pattern, spraying
of inseclicides, use of
fertilizers and harvesting
of mature fruits. Moreover, the
farmer has to spend some amouni
to the land owner and for pur-
chasing chemicals, fertilizers and
other necessary lools for harvest-
ing. Accounting all the: expendi-
ture of a farmer for one ‘bigha’
walter body, It Is found that the
annual profit from this cultivation
is near aboul Rs.5000/ and along
with the Trapa cultivation, some
fishes may be cultured in the
same water body. It s also re-
ported that In a season a farmer
may cultivate more than 50 ‘bighas’
of water bodies in different areas.



TABLE—V
EXPENDITURE INCOME
PERTICULARS AMOUNT TOTAL AMT. RATE TOTAL
OF FRUIT/BIGHA Rs. Rs.
Labour charge: Sx60.00
[9 labourers each having = 540,00 1200kg 500/kg  1200%5.00
the rate of Rs. 60/] =6000.00
Boat and other materials 1000.00
. [for cultivation and harvesting]
Il Chemicals for disinfection 100.00 PROFIT:
_ Income 6000.00
.'! Owner charges 300.00 Expenditure 1940.00
|I TOTAL 1640.00 NET PROFIT 4060.00

This table indicates that

the cultivation of Trapa is profitable and a farmer with 50 'bigha’ of water
bodies may eam mofe than Bs. 2,00000/~ per annum

The table-V shows the detailed
account for expendiiure, income
and net profit for a 'bigha’ of
Trapa cultivation in one season :-

However, many of the land
owners are not willing 1o lease
waler bodies for Trapa cultivation
because it usually accumulates
the mud during the process of

Salling in retsl market

repeated cultivation and gradually

the water body becomes filled up

aulomatically.

Due lo population explosion,
burning demand for rehabilitation,
exlensive chemical effluents from
different induslries and various
developmental activities, the ex-
istence of wellands in different
parts-of the couniry has become

threatened and like other aguatic
planis, Trapa cultivation is also
suffering from severe threat for
rapid degradation of wetlands.
During our survey work a vast
Trapa cultivated water bodies near
Hind moter area are seen lo be
polluted with the chemical efilu-
ents coming from the Alkali Chemi-
cal Factory al Rishra. Farmers of
this field reported regarding the
considerable decrease in the num-
ber of fruit production due to the
above pollution effect.

In Wesl Bengal, Bihar and
Orissa, il is reported that Cultiva-
tion of Trapa has been reduced to
60% due to destruction of natural
wetlands for various rehabilitation
and othar developmental activities.
MNow, this cultivalion is mostly
restricted along the dilches: of
Railway tracks.

Conservation of Trapa and
management of Trapa cullivation
is urgenily needed since Wl s
a source of regular earning
for Dhimer and Kahar communi-
ties. Therefore, the best way of
conservation of Trapa and s

cultivation would be to provide
proper care and management to
different wellands in the country.
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“Guggal®
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COMMIPHORA WIGHTII (ARN.) BHANDARI

The genus Coemmiphora
Jacq. bolonging lo the family
Burseraceae consists of about

175 species. In India it is repre-
sented by only & species of which
Commiphora wightii (Am.) Bhandari

is well known as "Guggal® from.

Rajasthan and Gujarat for its high
commercial value as a fixalive in
perfumery from its gum and resin.
The species is threatened due to
less of habitat, large scale
commercial exploitation and very
low rate of natural regeneration in
the wild due fo less viable seed
production. Some Informations
regarding this species would
be wvery much useful for its
conservalion measure.

C. Wightiii is a tall, bushy,
deciduous shrubs, uplo 3.5 m;
branches aromatic, ihorny and
knotty with silvery, peeling off bark.
Leaflets 1-3-foliclate, 1.2 - 5.0 x
0.75 - 2.5 cm, rhomboid, ovate,
serrate near the apex, entire

towards the base, iateral leafiets
when present mueh smaller, Plants
dimorphic, one having bisexual

and male Howers and other having
fernale flowers with staminodes.
Bisexual and male flowars sessile,
red, sometimes pinkish-white.
Drupes ¢. 1. cm long, ovoid, shortly
beaked, deep red when mature;
mesocarp yellowish-orange.

F1. . Dec. - Jan.; Fr. : May
- July.
Distrib. Pakistan, India

(Rajasthan & Gujaral).

Status : Threatened due to
habilat loss and commercial
exploitation,

Availability : This Is a well
distributed taxon, commonly called
“Guggal® occurs in the arid and
semi arid parls of N.W.Rajasthan
and Gujaral. It is found on rocky
habitats at most of the hillocks in
this region. Occasionally also found
on the outskirts of Aravallis, In
nature, due lo poor production of

" R.P. Pandey

Bmmmalﬂmeyufm
~ Arid Zone Circle. Jodhpur.

fruits and viable seeds, regenaration
in wild population is very scanty.
The plant is an imporiant source
of Indian Bdellium— a oleo-gum-
resin  that exudes fram the
branches. Although 1t is commer-
cially  exploited, the plant is be-
coming rare also due fo removal
for wood purpose. This s because

of continued drought extending over

last five 1o six years; that most of
he cenventional wood gathering

“planis have been complately
| removed, and in absence of those,
“the burden has fallen on this taxon.

Though the experimenis show that
few plants, brought and grown in
the experimental plots, show pro-
duction of fruits with viable seeds,
and suggests that plant could be
raised from them. Moreover, the
plants can be easily raised from
hard wood cuttings. In Barmer
(Kiradu - a place about 30 km from

... Barmer city), unusually large planis

of the taxon are found in the
vicinity of runied temples and most
importantly a large number of plants
are confined to sandy plains which
is a very rare habital of this taxon.

Due to its medicinal wvalue,
the plant is cullivaled at a few
places, raised by wood cullings
(near Mangaliaws in Ajmer
disirict) where a few heclares has
bean put under plough for its
commercial exploitation.



Conservation Measures

The existence: of this plant is
also threatened because of low
seed production in adverse natural
conditions and recenl climatic
changes. The faully techniques of
{apping gum-resin lead o iis lotal
destruction in its nalural habitals
and is fighting for its survival.

The cultivation of this impor-
tant indigenous medicinal plant
should be given priority in affor-
estation programmes. Propagation
can be done by cuttings and by
seeds.

Hence more efforts are needed
to protect and preserve {ha taxon,
otherwise in times ahead, the plants
are geoing o be extinct for more
than one reason.

Tissue Culture approach and
Conservation
Ex-situ :

(a) Vegetative propagation of
Commiphora wightiiis through stem
cuttings during monsoon: Even
without tfreatment of growth
hormones, stem cultings induce
roots. For. united multiplication this
method could be applied.

(o) Plant tissue culture based
bie-technology could play impor-
lanl role in the /in vitro' multiplica-
tion and conservation of gene pool
aof Commiphora wightil. Rapid
propagation of this rare and me-
dicinally important taxon could be
approached through somatic
embryogenesis, callus dilferen-
tiation and axillary shool prolifera-
lion. Brave & Mehta (1993) used
nodal shool/ axillary shoot buds as
explant from the mature plant and

regeneraled whole plant under in
vifro conditions.
In-sifu :

Matural regeneration of C.
wightll is mainly through seeds,
and seeds are produced in abun-
dance. Bul viable seeds are very
low. Other limiting  faclors are
insecls, roddenls and hostile
climatic conditions in the natural
regenration of this plant.

Uses

It produces very valuable
cpaque light pale yellow or dull
green coloured oleo-gum-resin
(Indian Bdellium) which has been
used since many cenluries In
Indian system of medicine and by
Iribals. in the ‘Thar desert' in
various diseases. The "guggal® is
Bitter in taste but is highly odorous.
The oleo-gum-resin is a versatile
indigenous drug and’ highly effica-
cious in the treatment of rheuma-
tism, obesity, neurological disor-
ders, syphilitic diseases, scrofu-
lous affections, urinary disorders,
skin diseases, pyorrhoea, swollen
gums, chronic tansilitis and throal
ulcer. 11 is also used as anliseplic,
antl inflamatory, uterine, stimulent,
diuretic and aphrodiasiac. It is said
lo lower cholesirol and Increase
leucocytes in blood and Induce
phagocytosls. It is largely used as
an incense candle and as
fixative in perfumery and as a
subslitute for “African Bdellium®.
Young branches are also used as
tooth-brushes by the local people
in N.W. Rajasthan.
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Asclepiadaceae.
~climber ca 11 m high and 95 cm
in girth with densely lenticellate
and pustular branches. Leaves
opposite, 6.3-15 x 4.5-11.5 ¢m,

broadly ovate or suborbicular,

cordate, acuminate. Flowers
numerors, green or yellowish green
in lateral drooping umbellate
cyme, peduncles arising from be-
tween the pelioles, 2.5-5 cm long,
pedicels 6-25 mm long, slender.
Calyx segment 2.5 mm long, ovate
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Remoie Sensing s a
leledetection ie. sensing of
feeling the object without physical
contact. It is a technique ol

farnl{jr5
M is a woody

riéa' .!hn uuﬁkihﬁ removes
the bitterness and rmuma:_-
ting property of fruits.

The Juice of the p!anm /’
used as a sternutatory. Ing
preliminary investigation an
alcoholic extract (50%)
of the plant showed activity
an the central nervous
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inventorisation of the different
slatus and strategies of natural
resources, their classification and
characleristics etc. by the remole

gathering informatien about

objects and its fealures.
Considerable progress has

been made in recent years for



has hean made.

data from overhead multispectral

‘scanners and with the heip of
.sp-amral pattern* recngnilmn “of
‘surface materials to the ground
‘are easily classified.

Remote sensing lechnique is
useful to classify surface vegeta-
tion pattern, soil types, effects of
air pollution on vegetation, detec-
tion of diseases in trees and crops
and locating the extent of thermal
pollution in river, etc. '

Application of remote sensing
lechnique in the following fields
may provide immediale gain.

Water

Waler resources management
lor agriculiural and industrial use.

Distribution of the humidity of
the soil.

Thermal streams and salinity

distribution in the ocean (marine
resources).

Recenty
~computer processing. techniques ¢
“have been developed fo acquire -

almosphere on global basis.

Pollution control of the lower
‘atmosphere.

Surveys of the eanh's reaction
{interaction with non-terrestrial
phenomena).

Others

Wild fife Contral.

‘Survey of radiation hazards from
nuclear plants.

Updating of the growth of the
urban areas.

Traffic surveying control.

Biomass estimation,

Special characteristics of

vagetation.

Factors effecting multispectral
reflectance and biomass pro-
duction.

Multispectral technigque to

measure vegetalion count.

Ennlentﬁ and diséﬁb%ﬁ[nn afi
_ minor constituents of the upper

'{"3-(.@,-»{’.-
g)u...g. Ei,::.a.{..i on
Th- e

Book, entitied

“BHARAT Kl VANASPATI

VIVIDHTA"
lished by the Botanical
Survey of India, Calcutta,
preserils glimpses of plant
diversity of different phyto-

in Hindi pub-

* . geographical regions of
% India (from the Himalayas
| to the coastal regions).

Diversity of various Flower-

® ing and Non-flowering

plants, their utilization,

Tk bk s reloared by Sri N.R. Krishnan, the Hon'bla
Sécretary. Govt. of India, Ministry of Envirgamenr and
Forests, DR V. Musdpal, Scientiss S, Botanioal Survey
of frudia, i reem on the right,
medicinal values, ethnic
conservation practices
and possible measure for
conservation and manage-
ment are highlighted with
150 illustrations to provide
a useful information to the
common people in the field

of plant diversity.



_Plea for the regulation of
he commercial exploitation of

-Nagaiand manipur.
Tripura, Meghalaya,
3-Karala up o an alwh’ﬂén of

the old

Snake fike stems of Bauhlnla scandens L

The plants are woody lianas
with tendrils; old stems up to 15 cm
broad, flatiened, allernalely elevated
and depressed at reqular intervals,
finally more or less siraighten at
margins but the ceniral zone
remains allernately elevated and
depressed, Leaves 3-16x 3-13 cm,
ovale, (5-) 7-8 - rigrved, enlire (par-
ticularly the upper ones near infio-
rescence), acule to emarginate
at apex or bilid 4/5 their length
{particularly the basal ones) info
prominently tapering lobes al apex,
cordate to truncate at base,

stems of Banhinin scandens

“'-'Eanﬂm : . Flot

Ll

[nelia.

S. Bandyopadhyay; R. N. Kayal, P, P. Ghoshaly
M. K. Pathak, M, Bhaumik .emd S ‘hha

turmng :p&ke yaftnw,
ot T

puberulous oultside on
median zone; claw ¢a 1

3; flaments 4-5 mm long,
glabrous; anthers 1.5-2
mm long, ellipsoid. Stam-incdes
2, ca1 mm long. Gynophore ca 1
mm long, laterally oriented in rela-
tion 10 the deeply grooved
disc; ovary ca 2 mm long,
glabrous; style ca 1 mm
long, glabrous; stigma
little differentiated from
style. Fruits 2.2-5 =
1.7-2.5 cm, oblong to
elliptic, flattened, veined
when dry, glabrous,
1-2- seeded, indehiscent;
seeds ca 6 mm across,
nearly ovate. Flowers

(-25) mm, while, fater
veined, g'm inside, .

mm long. Fertile stamens

j;nav -asicfnra pﬂc&-mn uptn
~Rs.5007 for a 1 m long and 4 cm
‘broad old stem. The stem-bark
ylelds cordage fibre (Watt, 1889).

The curious looking old stems are
now in demand as fancy walking
sticks in U.S.A. and European coun-
tries and about 1 m long fragments
of the stems are being exported
from India in large quantity for the
same. The bulk of the supply comes
from the Eastern and North-eastern
regions because it has become rare
in the South ie. Kerala and

- Gurious fooking okt stams, in heavy demand as fancy
walking sticks i Europs and U.SA



Karnataka. Further more, in Kerala,
the plants are conserved in some
sacred groves (Micelsen ef al,
1888). Indiscriminate cutting of the
old stems leads to the destruction
of all the branches on ihe trees but
fortunately the planis do not gener-
ally die because new adveniitious
vagetative shoots are proliferated
from the remaining portion of the
stems. Most of these young shoots
run exiensively on the ground and
get roofed at the nodes before
making their ways on the irees.
Thus the plants are also easily
propagated either accidentally or
by intention (De Wit, 1956 ). Bul
still, if the commercial exploitation
is allowed in an uncantrolied way,
it would pose a threal 1o the suste-
nance of the species in our country
in the future.
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TEC HNICAL ACTTIVITIE

The ENVIS Centre on Plant
Diversity, of the Botanical Survey of
India, Ministry of Environment &
Forests, is situated at the Industrial
Section, Indian Museum, 1-Sudder
Street, Calculta-700 016. The main
activities of this Centre s to provide
useful information on Plant Diversity
with the help of publishing
MNewsletiers and disseminating the
information to all ENVIS Cenires,
Universities, Research Instilutes,
Scientists and Scholars in India and
abroad. The cenire has developed
application Sottware on Database
for Rare & Threatened Plants in
India. The ENVIS Centre Database
presently holds data on Mangroves,
Coastal Planl Diversity, Flora of
Arunachal Pradesh and wet-lands .

The Centre has received mare
than 200 National and International
Queries during the last 2 (two) years
in the field of Piant Diversity, Ecology,
Economic & Medicinal Flants,
Wetlands, Mangroves, HRare

& Threatened Plants, Biosphere

Reserves and National Parks.
Scientists of Botanical Survey of
India have critinaliy studied and
replied the Queries accordingly.

INTERNATIONAL QUERIES FROM

DIFFERENT COUNTRIES

NEPAL =
BANGLADESH
USA. -
U.K:
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Ms. Amarfit Kaur Ahuja, Joint
Secretary, Government of India,
Minstry of Environment & Forests,
during her visit 1o ENVIS Centre,
Botanical Survey of India, Industrial
Section, Indian Museum, Calcutia.

STATISTICS OF QUERIES AND
REPLIES DURING 1995-1996

Total Number of
Mational Quaﬁas a0
Total Number of
International Queries: 10.

TRAINING AND WORKSHOP

Scientisls visited Indian Institute
of Science (.1.5.C.), Bangalore for
5 days' training in computer
networking. The Project Co-
ordinator, ENVIS Cenire atiended
Wearkshop in NCST, Mumbai for
Computer Networking and Email,

Scientist altended 4 days
Workshop in Indian Instilute of
Technolegy (1.1.T.), Kharagapur, for
‘Information access facilities to
Science & Technology, Business
and Inﬂust:y 1o oblain knowledge on
C.D.Rom, C.N.W., Email and
Onine Database”.
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