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Executive Summary

The Central Sector Scheme for Development of Agrotechniques and Cultivation of
Medicinal Plants used in Ayurveda, Siddha, Unani and Homeopathy was sanctioned to the Kerala
Agricultural University initially for a period of three years (1998-2001) and later extended ftill

December 2002. The project was located at the Aromatic and Medicinal Plants Research Station
(Kerala Agricultural University), Asamanoor Post, Ernakulam District, Kerala.

The objective of the scheme was to develop suitable agrotechniques for the commercial
cultivation of selected medicinal plants - Curculigo orchioides, Holostemma ada-kodien, Saraca
asoka and Strychnos nux-~omica. A total of 33 experiments were conducted to cover various
aspects of agronomic requirements for the economic cultivation and quality considerations of the
candidate plants in a phased manner. Thin Layer Chromatographic fingerprints were developed to
characterise the crude drugs, chemically. Studies were also undertaken to elucidate the
differences in the quality of the raw drugs obtained from wild and that produced by cultivation.

Quality variation among the market samples of raw drugs was also estimated.

1. Curculigo orchiodes. The growing season for Curculigo orchiodesis June to February.
Suitable spacing is 10x10 cm and the seed requirement is about 600-750 kg/ha. The
planting is to be done on flat beds. The crop comes up well under 25% shade. The
optimum stage of harvest of the roots is 7 months after planting. Application of
farmyard to the level of 30 tons/ha increases the yield of root stock. Substitution of
one-fourths of the organic manures with inorganic fertilisers can be done. A crude
drug yield of 400- 500 kg/acre can be expected. Since the root tubers are highly

relished by rodents, adoption of measures to control them is necessary

2. .fo protect the crop.

From local collections, two species of Curculigo were identified. The commonly used
species Curculigo orchioides is seen in the midlands of the state where the soil is generally
lateritic whereas the other species, Curculigo trichocarpa was found exclusively in
forests. The morphological differences between two species were studied in detail and

described.

2. Holostemma ada-kodien The plant can be propagated through seeds or through

cuttings. The seedlings can be planted in June. The plant produces thin hairy roots and
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root thickening is induced when it strikes a hard pan/mechanical obstruction. When raised
in polybags, excessive root elongation is curtailed and roots grow thicker. Farm Yard
Manure at 30 tons/ha promotes growth. The roots can be harvested af ter one year and a

crude drug yield of about 192 kg/acre can be realised.

3. Saraca asoca. Asoka is a slow growing free. The plant responded well to manuring.
About 25 kg of dried crude drug can be collected from a fully grown tree. A large
variation was observed among crude drug in the market. Anatomical and chemical

distinctions between the crude drug (bark) of Asoka and that of the common adulterant,
Polyalthia longifolia were elucidated. The pattern of distribution of chemical components
in various parts of the tree and the possible quality changes as a result of ageing of the

plant were studied.

4. Strychnos nux-vomica also is a slow growing tree. This plant responded positively to
organic manures. About 50-75 kg dry seed can be collected from a well-grown tree per
year. A method was standardised for the assay of the major alkaloids in various plant
parts by HPLC. Variation in the content and distribution of the major alkaloids in various

parts of the tree was also estimated.

TLC fingerprinting. The TLC fingerprints of the crude drugs developed in this study is a
scientific method for their identification and documentation which will be of great help to
the crude drugs trader and drug manufacturer. It further aids in the identification of
adulterants and substitutes.

Quality studies in medicinal trees. Certain classical observations were made in this
project on the quality of stem bark of Saraca asocaand Strychnos nux-vomica which may
apply to medicinal trees in general. As a general practice, the stem bark of such trees is
collected from the main trunk of more than 25-year old trees, which often leads to the
sacrifice of the tree itself. The results of this study showed that there is no relationship
between the age of the tree or the part of the tree trunk on the quality of stem bark and
that bark of good quality is available from branches and twigs as well. This calls for a

change in the method of collection of bark of trees, which will be sustainable.

Dr. Samuel Mathew,
Principal Investigator
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PROFORMA FOR FINALISED AGRO-TECHNIQUES

1. Name of the Proj ect
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Investigator &

Organization

2 Name of allocated

Medicinal Plants
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1. Curculigo orchioides

2. Holostemma ada-kodien

3. Saraca asoca

4. Strychnos nux- vomica

|.BLACK MUSALE

Curculigo orchioides Gaertn. Family : Amarillidaceae

Botanical Name

b. Vernacular names

c. Partsused for
medicinal

pur pose:

Curculigo orchioides Gaertn.

Sanskrit: Musali Hindi: Kalimusali, Musali
Ben: Talamuli Guj: Musalikand

Tel: Nelatadi Kelangu Kan: Nladali

Tam: Nilappanai Mal: Nilappana

The rootstock of curculigo is used as a rejuverggand
aphrodisiac drug. It cures morbid vata and pitad iamproves
complexion and is useful in general debility, desf$, cough,
asthma, piles, skin diseases impotence, jaundiagany

disorders, leucorrhoea and menorrhagia

3. Morphological characteristicsincluding diagnostic charactersfor identification:

a Habit:

b. Root stock:

Musale is a small herbaceous geophilous plartt extindrical
rootstock

Root stock is straight, cylindrical, tuberous2%-cm long, 0.5 to
0.8 cm thick, brownish surfaces marked with closspaced
prominent transverse wrinkles in the upper baisal half. It
bears a few stout lateral roots of 5 or more cnglor_ateral
roots are dull white in colour and spongy extemnallThe fresh

cut surfaces of the root stock has a stawbite colour and
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d.

e.

Leaves

Flowers:

Fruits

a. Habitat :

b. Geo-climatic
conditions
¢) Best soil and land

prepar ation

mucilaginous. A few fibrous roots also occuRoot stock
elongate up to 1 foot along.

Leaves simple, sessile, crowded on teort stem with
sheathi ng leaf bases, tapering in to a short dioled with
sheathing bases, 15-45x1.2-2.5cm size,ealin or linear
lanceolate, pilose, membranous, glaberous pmarsely softy
hairy and plicate in bud. The leaf tips when cotgate soil,
develops roots and produce adventitious buds.

Epigynous bright yellow, bisexual or unisexualttwianceolate,
membranous bract. Perianth gamophyllous, rotatesantbbed,
locate at the top of a slender sterile long extangf the ovary
by means of which the perianth is exposed aboeegttound.
Perianth lobes similar, elliptic, oblong 1.2 -t long, 0.2 -0.3
cm broad, outer lobes hairy on the back, inner oswarsely
hairy along nerves. Stamens 6 in number, filamentdiform,
short 2 mm long, agnate to the base of peeianth lobes,
anthers linear or linear lanceolate, basifixed anditate, ovary
inferior, hidden among the leaves usually beldw ground,
tricarpellary syncarpous, lanceolate and trilacukith a fairly
long slender beak or exte nsion-the stipe. Ovub@siy in each
cell attached by a distinct long funicle. Styleoghcolumnar, 2
mm with a three lobed stigma. Lobes eltageerect and
appressed.

Fruit is a capsule about 1.5-2cm long,n8mbroad, oblong,
glabrescent with a slender beak and spongy sépis.subulate
to ovate, indehiscent, sacculent, few to many seetiong,
subglobose, black, striate, shining with cagsbus testa
grooved deeply in wavy lines.

It grows in shady forest areas and rubber plamatidhe plant
is considered as an endangered species.

The plant is found in all districts of India fronear sea level to
230 m altitudes, especially in rock crevices andrite soil.

It grows well moist and humus rich soils. The laisdto be
ploughed well with onset of monsoon and organic unarat the

rate of 10 t h& is added and planting done on raised beds.
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d) Recomm-ended Nil
varieties, if any:
5. Best planting Fresh tuber bits of 1.5-2 cm are used for cultorat
material(s)
recommended for

cultivation :

6. Best method & timeof  a. Best treatment recommended: Planting of tubers have to be
raising the plants: done with the onset of south west monsoon. Raisedsbof 15
cm height, 1 m width and convenient length are #otaken.
FYM @ 20 t hd is incorporated in to the soil. 25% shade is
required for proper growth.
b. Optimum spacing recommended : The tubers are to be planted

at a spacing of 10x10 cm. The seed rate requirechgetare is

600-750 kg.
7. Bestperiod for May-June
sowing/planting
seed/planting
material:
8.  Viability of Fresh tubers gave the best germination percentage.
seed/planting material:
9. Recommended seasonal Practice _
practices and Time
Land preparation and planting May- June
intercultureoperations  \Weeding and fertilization July- August
Rodent control measures August to February
Providing shade August to February
Weeding and fertilization October- November
Irrigation December to January
Harvesting February

10. Maximum number of Pure plantation :2,50,000
plants appropriatefor ~ Intercropping : 80,000
plantation per acre
through
cropping/intercropping

system
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11. Manure & Nutrient FYM 20 t ha is to applied at the time of land preparation.
requirementsincluding Nutrient source have no significant influence oe growth of
time & method of the crop. Among the sources, poultry manhael distinct
application superiority over other sources in terms dfizome yield.

Substitution of 25% dose of FYM with chemical fée@érs is
found advantageous.

12. Recommended The crop is grown as a rainfed crop during the soom period.
irrigation practices It is to be irrigated with 5 cm water on alternakays after the
including quantity and ~ cessation of monsoon for better yield.
frequency of
application:

13. Weed control method Hand weeding is usually adopted. Weeding twic® a@nd 4
including chemical months after planting is necessary to keep the wexd free
control:

14. Diseases, insect, pests, ~ Seedling rot is found during rainy seasord apraying 1%
nematodes, Bordeaux mixture can control it.
physiological disorders, Black rot disease can be controlled by spraying%@alyxin.
if any and Rhizomes are found eaten by rodents and hence poopgrol

their control measuress Mmeasures are to be taken for their control.

15. Timeof flowering & The plant starts flowering one monthteraf planting and
fruiting: maximum numbers of flowers are noted during secamd third
month of planting. Flowers are produced througthbatyear.
16. Period required for Production of primary tubers starts from fburmonth of
maturity: planting and they get ready for harvest after sonths. During
summer months the above ground portion becomes! dipe If
it is not harvested during the current year, itlyailit forth new
shoots with the onset of next monsoon. Ta&nt can thus
remain as a perennial.
17. Besttimefor harvesting During January — February the rhizomes will be Iwetmed
medicinally useful part and the above ground portion gets dried up ancctop is ready
(s) keepingin view the  for harvest
active chemical

ingredients:
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18.

19.

20.

21.

22.

23.

24,

25

Best harvesting,
storage/packing
techniques for useful

part(s):

Concentration of active
constituentsin
different partsof the
plant:

Per acreyield of useful
part(s):

Per acr e cost of

cultivation :

The plant is perennial. It can be harvested as anafter 10
months or as biennial after 2 years. Haingstis done by
digging the soil and the rhizomes are ceddc The shoot
portion and the roots are removed and the separhtedme are

cleaned of the soil particles, dried in sun andestoin gunny

bags.

The crude drug of curculigo contains:
a) Acetone extractives ©15-1.8%
b) ash 0 3.3-3.9%
c¢) curculigoside :0.2%

The dried tuber yield is 400 500 kg per acre ifviested during
first year. Double the yield is obtained lifarvested during
second year.

Rs. 8000/-

Whether the germplasm Yes.

will be available for
supply, if yes, name &
address of the place
whereit will be
available:

Name & address of the
gene bank wherethe
germplasm isdeposited
and their accession

number :

Aromatic and Medicinal Plants Research Stati@uakkali,

Asamannoor Post, Ernakulam Dist. Kerala— 683 549

The material is being deposited at the gene barikeof National

Bureau of Plant Genetic Resources (NBPGR), NewiDelh

Photographs (plantation as a whole, single plant as a whole, only flowering &

fruitinig parts, part used for medicinal value e.g. roots, stem, leaves, etc.) :

Kindly see Page 12

Any other relevant infor mation
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a. TLC fingerprint of Curculigo crude drug

A thin layer chromatographic fingerprint was deyedd to characterise the crude drug of
Curculigo. An acetone extract of the drugswsubjected to alkali hydrolysis and the
hydrolysate was partitioned into chloroform. TLC svdeveloped on silica plate with a
mixture of hexane, chloroform, acetone and dietimytee in the ratio 2.5 : 6 : 0.5 : 1. The
spots were visualized by dipping in 1% alcoholitfusic acid followed by heating at 100
for 5 minutes.

b. Variation in the quality of Curculigo availablein different marketsin Kerala

A large variation was observed in the quality ofr€lligo crude drug collected

from four important markets in Kerala.
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Fig. 1. Curculigo orchioides

- v L ol i g s, e

Wholeplant Root stock Crudedrug
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| . Curculigo orchioides
Expt. 1. Phenotypical and development physiological studies on Curculigo orchioides grown in
hot humid tropics.
Expt 1.1 Mor phology of Curculigo orchioides types collected from different regions of Kerala
a. Vellanikkara Collection (Thrissur District): Leasize 18.3x2.9 cm. Overall plant size is higher in
Vellanikkara collection than the collectio ns frahe local area. The rhizome size varies from 5-9 x

0.6-0.7cm.
b. Panamkuzhy Collection ( Ernakulam District): fedze 25x 1.9cm. Overall plant size is smaller

when comparing with Vellanikkara collection daralmost similar with the local collection.
Rhizome size varies from 7-9x0.6-0.7cm.

c. Mannarkad Collection (Palaghat District): Le&fes28x1.6cm. Overall plant size is almost similar
with Vellanikkara collection. Rhinome size variesrh 4 -10x 0.7-0.8cm.

d. Anamooli Collection (Wyanad District): Leaf si28x 1.5 cm. The overall morphology of both the
collections Mannarkadu and Anamooli are almost IsimiThe rhizome size varies from 5-7x 0.8x
0.9cm.

e. Mukkali (Palaghat district): A sample @urculigo trichocarpa collected from Mukkali (Pdaghat
district) shows slight variation in its morphologyith the collections from the local area. The leaf
size 28x 6cm and the petiole length 6cm and rhizeineis 13x 1.3cm.

f. Market sample from Preumbavoor: A study of timarket sample ofCurculigo orchioides has
undertaken. The study showed that the rhizomeadsgalte, black rhizome with slightly ridged and
furrowed outer margin. The thickness of rhizomeiesafrom 0.8 to 2cm. In a cross section, there is
well marked two regions. A dark brown central regiand a light brown outer region below the
black outer skin. The outer skin is slightly covéreith hairs.

Expt. 1.2 Morphological description of Curculigo species

During collection ofC. orchiodes from wild, another type could be identified as dredonging

to the speciestricocarpa. Detailed morpholociacal studies were undenmaand the comparative

description is detailed below.

Curculigo orchioides

Rhizome elongate, 5-25 cm, vertical. Leaves laratepl5-20x 0.8 -1.5 cm plicate or flat,
prominently nerved below, densely or sparsely udlosometimes glabrescent, narrow at the base,
margin entire, apex acuminate. Petiole usually tshor3cm, often absent. Leaf sheath persistent,
fibrous, imbricating. Scape 3-5 or more, slende6¢m, hidden by leaf sheaths. Flowers light yellow,
bisexual, sessile, regular, 1.2 cm across. Periartbed to the base, lobes yellow, oblong —#djp
0.6-1x0.2-0.3 cm; outer ones pilose, inner onearsgly pilose along nerves. Stamen 6; filaments

filiform,to 2mm; anthers to 2mm. Ovary 3 celledglang, to4mm, pilose, apex rostrate, 3.5-6 cm;
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ovules numerous per cell. Style to 2mm, stigmadeBes elongate. Fruit oblong,1.5-2cm long 8mm
broad, glabrescent, pericarp membranous. Seedst®sg, to 2mm, glossy, beaked. Fruit through the
year.

Plains to 1600 M. Common on the floor of scarb jes@Plains) and on slops(hills). Abundant

in disturbed ground.

Lurcnligo tichocanpa Lurcaligo orefoides

Fig.2. Line drawing showing mor phological differencesbetween two species of Cur culigo

elongate. Leaves lanceolate, 9-25x 3%-cm, flat-plicate, thin-coriaceous,

prominently 7 nerved below, bordered in betweenseyeral thin nerves, usually glabrous, rarely
pilose, base narrow, apex gradually acuminate.oketisually very elongate to 25 cm rarely reduced
to 3cm. Leaf sheath membraneous. Scape 3-7cm, middeong leaf base. Raceme 5-8 flowered,
bracts linear, elongate,1.5-2cm, densely pilossdigel tol.5cm, filiform, curved. Flowers to 1cm
across, regular, usually bisexual sometimes maés @b the top. Perianth persistent; lobes six ygllo
oblong- elliptic, 3.8x2mm, 3-5 nerved apex obtusater ones pilose without inner ones glabrous.
Stamens 6; filaments erect, tol.5mm, anthers2.5@wary 3-celled, to 2mm; ovules numerous per
cell. Style columnar to 1.5 mm. Stigma cafgit obscurely 3-gonous. Fruit oblong sltijl,
subterete, to 1.8x0.4cm, glabrous, striate, sekwge,2mm, striate, not beaked.

The plant is common in hills above 1000 m, in shdd#fowers and produces fruit throughout

the year.
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Expt. 2. Standardization of propagation techniquesin Curculigo orchioides
Objective : To standardise propagatemhnique.
This was an attempt to stimulate germination anddeelerate seedling growth by

seed treatment with plant hormones.

Design :CRD
Replication : 3
Treatments : 6

Hormone treatment: 1AA 1000ppm & 2000ppm
IBA 1000ppm & 2000ppm
NAA 1000ppm & 2000ppm
Tentubers per treatment were soaked in 1000 pp2800 ppm for half an hour and dibbled
on raised beds taken in the field. The bads mulched with coconut fronts and weegutarly

watered. Control plots were also dibbled withouy &reatment.

Tablel. Effect of hormone treatments on the germinatib@urculigo orchioides

Treatment Number of plants germinated
After 30 days After 37 days After 44 days

I. Hormone
1. 1AA 3.83 5.50 7.17
2. IBA 1.50 417 6.50
3. NAA 0.50 1.67 2.50
CDoos 1.63 2.419 2441
Il. Dose (ppm)
1. 1000 2.56 4.89 6.56
2. 2000 1.33 2.67 4.22
CDoos NS 1.975 1.993
1. Controls
1. Control 4.67 5.67 6.00
2. Vernallization 4.00 6.67 8.00
CDoos NS NS NS
Control mean 4.33 6.17 7.00
Rest mean 1.94 3.78 5.39
Control vs Rest Sig. Sig. NS

Results obtained: Sprouting and seedling establishment are highbtracted in this crop. Fresh

tubers ofCurculigo orchioides planted in the field took about one month for spirogt In the first 30
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days, germination was around 40%. This increaseatraand 60% by 3% day and about 70% at the
44" day after planting. In about two months after pilagy, 70-80% germination was obtained.

Fresh tubers gave the best germination percentadevarnalisation had no effect. Treating
the tubers with growth hormones had significantibitton effect on the germination of the tubers.
Suppression of germination is more marked with Nfolowed by IBA. IAA had the least adverse
effect on germinability. It is worth noting thatthitime the germination percentage increased and by
44" day after planting, the inhibitory effects of thermones were overcome.

Conclusion: About 70-80% of germination of fresh tubers@dirculigo orchioides could be obtained
after two months after planting in humid tropicakas like Kerala. Growth hormone treatment or
vernalisation did not increase germination of tgher

Exp 3. Optimum spacing and planting density in Curculigo orchioides

Objective  : To find out the optimum spacingr maximum yield inCurculigoorchioides.

Design ‘RBD

Replications : 3

Treatments : 4 spacings - 10 x 10cm, 20 x 1@Hrx 20cm, 30 x20cm

Results  : Data on the effect of different plapacings on the growth and root yield of
Curculigo orchioides is presented in table 2 and represented graphicalyg. 3.

Table2 Effect of spacing on the growth and yield ofir€uligo orchioides

Spacing Plant Conopy No. of No. of Fresh rhizome| Dry Rhizome
(cm) height spread Suckers/ leaves/ yield (kg/ha) | yield (kg/ha)
(cm) (cm) plant plant
10x 10 18.57 20.30 2.45 5.48 1896.32 796.60
20x 10 19.91 19.82 2.20 5.50 1137.65 499.53
20 x 20 20.11 20.53 2.15 5.85 648.62 259.88
30x20 18.49 19.82 2.08 5.65 353.03 146.36
Sem 0.679 0.709 0.106 0.199 37.759 9.770
CD(0.05) NS NS NS NS 110.211 28.517
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Fig.3. Effect of spacing on the yield of Curculigo orchioides
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Table 3 and 4 presents the data on the qualitheotrude drug at harvest as influenced by
spacing treatments.

Table 3. Effect of spacing on the proximate compaosition@irculigo orchioidesrhizome

Spacing Proximate composition of dry rhizome at harvest (%)

(cm) Glucose Sucrose Starch Crude Fibre Ash
10 x10 1.241 0.994 59.409 2.746 4.015
20x 10 1.289 1.036 53.304 2.806 3.838
20 x 20 0.994 0.721 55.238 2.395 3.644
30 x 20 0.937 0.771 54.730 2.387 3.795

Sem 0.008 0.008 0.235 0.024 0.022
CDpuos) 0.0023 0.025 0.725 0.073 0.067

Table 4. Effect of spacing on the mineral content @firculigo orchioidesrhizome

Spacing P Ca Mg S Fe Mn Zn Cu
(cm) (%) (%) (%) %) | (ppm) | (ppm) | (ppmM) | (PPM)
10 x10 0.192 0.569 0.238 | 0.138 | 1034.7 | 79.12 79.52 48.15
20x10 | 0.206 0.689 0.254 | 0.139 | 1120.7 | 85.47 68.00 42.15
20x20 | 0.192 0.546 0.281 | 0.124 | 1055.7 | 84.35 109.50 30.47
30x20 | 0.186 0.652 0.236 | 0.112 | 1158.3 | 77.30 93.32 34.37
SEm 0.003 0.009 0.003 | 0.002 | 147.32 | 2.625 1.958 2.784
CD.05) 0.008 0.028 0.009 | 0.006 NS NS NS 8.578
Conclusion: Spacing had no significant effect on the growthCofculigo orchioides. The yield was

maximum of 1896.32 kg/ha (796.60 kg/ha dry) at naerowest spacing of 10 x 10 cm due to higher
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number of plants per unit area. Ash and starcherstwere also higher at this spacing. P and Ca
contents were highest at 20 x 10 cm spacing whei@asand S contents were higher at 10 x10 cm

spacing. Other micronutrients were not affectedigicantly.

Exp. 4 Optimum time of harvest of Curculigo orchioides
Objective: To find out the best time of harvestfieximum yield inCurculigo orchioides.
Design : RBD
Replication:3
Treatments: Harvesting at monthly interval fromo1l2 months after planting.
Results : Separate plots of the crop were hardestery month and the crude drug yield was
recorded. The data are presented in table 5 andrsgoaphically in Fig.4.

The vyield of roots increased slowly following plang in the field to reach a peak of 1.77
g/plant on the ' month. Thereafter, it decreased sharply. . Ifd¢hap is left as such in the field, the
yield tended to decrease up to thé" iflonth. Thereafter, it showed a steady increaseeach an all

time high of 2.5 g/plant at the ®'8nonth.

Tableb. Effect of age at harvest on the yield@frculigo orchioides

Age at harvest 1 2 3 4 5 6 7 8 9

(months)

grglgf;]itzl?me vield 1 0.08 | 0.14 | 0.16| 0.20| 0.3 0.74 1.77 1.14 0.8(

Age at harvest 10 11 12 14 15 16 17 18 19

(months)

gglﬂ_ﬁgmevie'(’ 0.67 | 0.77 | 0.89| 1.76| 1.82 1.93 2.36 2.51 1.79

Fig.4.Root yield of Curculigo orchioides when harvested after different periods of time
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Conclusion: If the crop is to be grown on the annual modesita be harvested seven months after
planting to yield about 1.77 g/plant (1.77 t/hd)thie crop is grown perennially, about double theld/
(2.5 t/ha) is obtained on the. &nonth.
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Exp. 5 Effect of shade on theyield and quality of Curculigo orchioides

Objective: To study the effect of shade on thedyaid quality ofCurculigo orchioides
Design : RBD

Replications : 3
Treatments : 4 shades (0, 25, 50 and 75 %) geahartificially by keeping under shading nets Rissu
obtained: The data on the growth and yield of tlamipas influenced by shade are presented in &able

Shading enhanced the growth and vyield @frculigo orchioides. Plant height and
canopy spread were maximum at 75% shading. The ewwibleaves and suckers per plant
were not significantly affected by shade. Howewbe rhizome yield was highest (1482.81
kg/ha fresh and 643.33 kg/ha dry) at 25% shading.

Table6. Effect of shade on the growth and yieldGuirculigo orchioides

Shade | Plant heighf Canopy No. of No. of | Fresh Rhizome¢ Dry Rhizome
(%) (cm) spread (cm) suckers leaves | Yield (kg ha | Yield (kg ha
/plant /plant

0 15.67 16.30 1.92 5.13 420.33 129.19
25 18.20 19.77 1.92 5.95 1482.81 643.33
50 20.14 19.82 2.58 5.75 965.85 419.93
75 23.08 24.57 2.47 5.65 1166.63 509.93
Sem 1.134 0.784 0.208 0.177 39.006 9.874
CD0.05) 3.924 2.712 NS NS 134.973 34.169

Data on the effect of the treatments on qualitgiv@n in table 7 and 8. The results of proximate
analysis also demonstrated the superiority of 25%de in respect of ash, fibre, starch and sucnose i
the rhizome at harvest. However the nutrient cdetemere higher under open conditions exc ept in

case of S and Cu.
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Table7. Effect of shade on the proximate compositio€oifculigo orchioidesrhizome

Shade (%) Proximate analysis of dry rhizome at harvest (%)
Glucose Sucrose Starch Fibre Ash
0 0.592 0.549 53.838 2.908 4.424
25 1.275 1.061 59.880 2.615 3.782
50 1.353 0.908 53.385 2.350 3.418
75 1.243 1.003 55.578 2.462 3.668
SEm 0.006 0.005 0.437 0.010 0.019
CD(0.05) 0.025 0.021 1.969 0.046 0.085

Table 8. Effect of shade on nutrient contentGifrculigo orchioides rhizome at harvest

Shade N P Mg S Fe Mn Zn Cu
(%) (%) (%) (%) (%) | (ppm){  (ppm)| (Ppm (ppm
0 0.250| 0.666 | 0.314 0.128 18240 94.0F 157.37 34[32
25 0.211] 0621 | 0.23% 0106 802B 6580 710 4230
50 0.172| 0587 | 0.22% 0.138 825p 7672 6110  45/05
75 0.144| 0582 | 0.233 0141 917 8966 60p7 33J47
Sem | 0.001] 0012 0.008 0.001 71.62 2508 1.891  2.789
CDpos) | 0.003| 0.053 | 0.013 0.005 322.36 11.285 NB N$

Conclusion: Highest crude drug yield and optimun quality of Curculigo orchioides is
obtained when the plant is grown under 25% shade.
Exp. 6 Manurial requirementsof Curculigo orchioides

Objective : To find out the manurial reguments o€urculigo orchioides
Design : RBD

Replications :3

Treatments  :16
Three levels of FYM : 10, 20 and 30 t/ha
Five levels of substitution of FYM with fertiliser FYM : Fert proportion

100:0, 75:25, 50:50, 25:75 and 0:100

Results: the experiment is an effort to standardise thenoptn level of farm yard manure for the

crop. It is also intended to see whether a pontibtihe organic manure can be substituted with NPK
fertilisers.
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Data on the effect of the treatments on growth petars is presented in table 9 and that on
yield and quality are given in table 10 and 11.

Conclusion: The gowth parameters were not significantly a#dctby FYM, except plant height,
which was maximum with the application of 30t/hé&hi®yme yield increased up to 20 t/ha of FYM
and decreased thereafter indicating that 20 t/haptemum for the crop. Sucrose and fibre contents
were also higher at this rate of application. N teoh increased with increase in FYM application
whereas P and Mn contents decreased.

With regard to the proportion of FYM and fertilizef5:25 proportion was significantly superior
to all other treatments in terms of rhizome yiehdicating that both FYM and fertilizers are reqdire
and the optimum level of substitution is 25% of thatrients with fertilizer for realizing maximum
yield in Curculigo orchioides. This also ensured maximum protein content inrtheome with a slight
reduction in the contents of ash, fibre and staktdwever, N, P and Ca contents in the rhizome were
higher at this level of substitution.

Table9. Effect of levels of FYM and proportions of FYM afettili ser on the growth o€urculigo

orchioides
Treatment Plant height | Canopy spread No. of suckers| No. of leaves
(cm) (cm) /plant /plant
FYM (t ha™)
10 15.15 18.99 2.000 5.24
20 15.69 19.29 1.853 5.35
30 17.30 21.10 1.933 5.48
SEm 0.454 0.740 0.109 0.200
CDos) 1311 NS NS NS
FYM:Fert ratio
100:0 17.61 20.06 1911 5.78
75:25 16.40 19.48 2111 544
50:50 14.40 20.11 1.867 5.02
25:75 15.24 18.82 1.867 5.16
0:100 16.57 2051 1.889 5.38
SEm 0.586 0.956 0.140 0.258
CDos) 1.693 NS NS NS
Interaction NS NS NS NS
Control 15.85 19.66 2.000 4.67
Rest 16.05 19.80 1.929 5.36
Control x Rest NS NS NS NS
G. Mean 16.04 19.79 1.933 531
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Table 10. Effect of levels of FYM and proportions of FYM afettiliser on the rhizome yield of

Curculigo orchioides and its proximate composition

Treatm Rhizome yield Proximate analysis of dry rhizome at harvest (%)
ent (kg ha')
Fresh | Dry Glucose | Sucrose | Starch | Fibre | Protein | Ash
FYM (t ha®)
10 405.27| 151.34 1.268 0.821 50.6B6 2.665 11.28697%B.
20 518.95| 201.62] 1.253 0.892 50.3B6 2.666 11.5788753,
30 490.22| 191.95 1.387 0.770 51.880 2580 11.97381%R,
Sem 7.324 2.500 0.00f 0.013 0.241  0.0p6 0.118 0.045
CDpos | 21.152| 7.221 0.020 0.039 0.84y 0.019 0.3%7 0.136
FYM:Fert
100:0 | 448.39| 167.29 1.348 0.835 48.835 2860 11.5638132
75:25 | 736.45| 293.371 1.24y 0.764 51423 2695 11.608.836
50:50 | 567.99| 222,93 1.30fy 0.915 52.647 2585 11.494.013
25:75 | 340.75 130.47% 1.283 0.81j0 51408 2232 11.193.529
0:100 | 363.82| 135.8¢0 1.328 0.813 50.357 2.698 12.223.946
Sem 9.455 3.228 0.008 0.017 0.363 0.084 0.1p3 0.058
CDos) | 27.308| 9.322 0.024§ 0.050 1.094  0.102 0.461 0.176
Inter *k %k *k *k ** ** *% **
action
Control | 305.08| 109.3§ 1.333 0.845 49435 2911 179.9 3.864
Rest | 491.48 189.97 1.308 0.828 50934 2.614 11.612891
Control * *k NS NS * NS
X Rest
MSan 479.83| 184.931] 1.30§ 0.829 50.840 2.632 11.872 9B.B8
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Table 11. Effect of levels of FYM and proportions of FYMafertiliser on nutrient content of

Curculigoorchioides rhizome at harvest

Treafl N(%) | P(%) | Ca Mg S (%) Fe Mn Zn Cu
ment (%) (%) (ppm) (ppm) (ppm) (ppm)
FYM (t hab)

10 1.806 | 0.231 | 0.652 | 0.22 | 0401 1452.2 | 110.90 77.78 69.00

20 1.853 | 0.219 | 0.756 | 0.231 | 0.118 11079 | 106.12 65.06 65.90

30 1916 | 0.209 | 0.687 | 0.222 | 0.114 1016.4 97.52 95.50 108.32
Sem | 0.019 | 0.001 | 0.008 | 0.003 | 0.006 123.16 2.096 7.493 14.17
CD 0.057 | 0.005 | 0.025 | NS NS NS 6.319 22.584 NS

(0.05)
FYM:Fert proportions

100:0 | 1.845 | 0.236 | 0.698 | 0.245 | 0.101 1537.3 | 100.23 61.13 96.23
7525 | 1.858 | 0.243 | 0.716 | 0.197 | 0.099 906.1 99.30 73.83 57.37
50:50 | 1.839 | 0.228 | 0.721 | 0.245| 0.116 1071.7 | 108.43 | 121.80 68.11
25775 | 1.792 | 0.212 | 0.662 | 0.220 | 0.112 1136.3 | 104.63 68.43 100.23
0:100 | 1.956 | 0.180 | 0.694 | 0.217 | 0.130 1309.3 11.63 73.03 83.40
Sem | 0.024 | 0.002 | 0.011 | 0.004 | 0.007 153.18 2.706 9.673 19.43
CD 0.074 | 0.006 | 0.033 | 0.012| 0.022 NS 8.158 29.156 NS

(0.05)
Interacti ok * *k bl * NS NS NS NS
on

Control | 1.756 | 0.172 | 0.657 | 0.190 | 0.138 1061.0 98.10 59.70 180.70
Rest | 1.858 | 0.220 | 0.698 | 0.225 | 0.112 1192.2 104.85 79.45 81.07

Control * i * b NS NS NS * hid
X Rest
Gen. 1.852 | 0.217 | 0.696 | 0.223| 0.113 1183.9 104.43 78.21 87.30
Mean

Conclusion: Application of FYM at 20 t/ha is optimum for resilig highest yield of the drug with the

best quality. Substitution of 25% of the above dofserganic manure with equivalent quantity of NPK

fertilizer is not detrimental.

Exp. 7. Effect of mulching and sour ces of nutrientson yield and quality of Curculigo orchioides

Objective: To find out the effect of mulch and thest source of nutrients for optimum yield and
quality ofCurculigo orchioides

Design : RBD

Replications : 3
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Treatments :8x2 =16

Sources of nutrients :

FYM 10t/ha +Azotobacter 10 kg/ha

FYM 10t/ha +HPhosphobacter 10 kg/ha
FYM 10t/ha + VAM 10 kg/ha
Fertiliser Na@®, K20: 40:30:20 kg/ha

Control
FYM 10t/ha
Vermicompost 1.3 t/ha

Poultry manure 2.7 t/ha
Mulching: With and without mulching

Results: The effect of mulching and alternative nutrient m@s on the growth of the plant is shown
by data presented in table lulching significantly improved the plant height cacanopy

spread of the plant.

Table 12. Effect of mulching and nutrient sources on the gtowaf Curculigo orchioides

Treatments Plant height Canopy No. of suckers| No. of leaves
(cm) spread (cm) /plant /plant

Mulching
Not mulched 14.26 14.18 1.76 5.16
Mulched 15.96 15.58 1.88 5.29
SEm 0.356 0.473 0.102 0.147
CDx0.05) ** * NS NS
Nutrient source
Control 14.13 13.75 1.80 4.90
FYM 15.69 15.72 1.80 5.13
Vermicompost 15.15 17.54 1.57 5.50
Poultry Manure 16.18 15.75 2.00 5.13
FYM+Azotobacter 15.39 13.57 1.71 5.24
FYM+Phosphobacter 10.01 14.58 2.00 5.60
FYM+VAM 15.53 14.77 1.50 5.37
NPK 13.80 13.38 2.20 4.93
SEm 0.711 0.946 0.201 0.294
CDy0.05) NS NS NS NS
Interaction NS NS NS NS
G. Mean 15.11 14.88 1.82 5.23

The effect of the treatments on the root yield asdjuality is depicted by data in table 13 and
14. he yield was unaffected and the contents of fibtatch, sucrose and several nutrients

decreased, in general due to mulching.

Nut rient source had no significant influence oa tgrowth ofCurculigo orchioides. Among the
sources, poultry manure had distinct superioritgrosther sources in terms of rhizome vyield. It was
followed by FYM + phosphobacter application. Thetein contert of rhizome was highest with the
application of FYM+VAM. Ash, fibre and starch conte were higher in the control. Poultry manure

increased the P content of rhizome. Micronutriemttents were not affected by the nutrient source.
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Table 13. Effect of mulching and nutrient sources on the ohie yield ofCurculigo orchioidesand

its proximate composition

Treatment Rhizome yield Proximate analysis of dry rhizome at harvest (%)
(kg ha')

Fresh [ Dry Glucose | Sucrose| Starch | Fibre [ Protein | Ash
Mulchi ng
No mulched 630.748 239.006 1.120 0.926 56.642 3/16R.254 | 3.747
Mulched 612.095] 238.98% 1.177 0.882 53.621 3.p09.02B2| 3.745
Sem 18.036 7.455 0.017 0.01p 0.302 0.014 0.086 00.02
CD(o.05) NS Ns * o ** * NS NS
Nutrient source
Control 429.688| 160.007 1.184 0.883 58.995 3.863.822| 4.022
FYM 600.813| 228.444 1.090 0.942 51.610 2.437 11.478.779
Vermicompost 454,410 168.906 1.16]1 0.872 52.338 533{211.981| 4.108
Poultry Manure 982.721 382.62H5 1.84 0.803 57.89804(B| 11.756| 3.868
FYM+Azotobacter 602.7724 238.293 1.16P 1.003 56.51%217 | 11.422| 3.681
FYM+Phosphobacter| 781.674 308.986  1.148 0.883 33,23.748| 11.894| 3.3585
FYM+VAM 541.361 | 213.660] 1.141 0979 53.785 3.178 .18 | 3.316
NPK 577.937| 211.0472 1.104 0.86p 56.780 3.142 12.54%.839
Sem 36.073 14,911 0.034 0.120 0.604 0.028 0.172 400)0
CD(o.05) 104.187| 43.065 0.101 0.054 1.820 0.085 0.517 0.120
|nteI’aCtI0n *% *% NS *% *% *% *% *%
G. Mean 621.4220 238.995  1.14¢ 0.904 55.132 3.085.1382| 3.746

Table 14. Effect of mulching and nutrient sources on theieat content ofCurculigo orchioides

rhizome at harvest

Treatment N (%) | P (%) Ca Mg S (%) Fe Mn Zn Cu
(%) (%) (ppm) (ppm) (ppm) (ppm)

Mulching
Not mulched 1.961 | 0.199 | 0.742 | 0.276 0.139 977.86 108.53 92.15 34.01
Mulched 1.924 | 0.198 | 0.675 [ 0.256 0.127 804.70 101.55 81.55 29.25
Sem 0.014 | 0.002 | 0.014 | 0.003 0.002 52.597 1.874 7.756 2.213
CDgos) NS NS * ol ** NS * NS NS
Nutrient source
Control 2.052 | 0.145] 0.732| 0.244 0.139 11715 124.10 125.50 44.55
FYM 1.837 | 0.216| 0.691 | 0.272 0.146 367.40 101.35 118.55 29.65
Vermi 1.917 | 0.175| 0.753 | 0.288 0.114 1166.1 | 111.75 109.75 35.50
compost
Poultry 1.881 | 0.233 | 0.739 | 0.268 0.123 772.30 97.40 57.20 37.30
Manure
FYM+Azotob 1.828 | 0.215| 0.670 | 0.261 0.155 679.10 98.10 69.35 28.35
acter
FYM+Phosph 1.903 | 0.211| 0.670 | 0.268 0.127 833.30 95.70 90.70 26.30
obacter
FYM+VAM 2.105 | 0.220 | 0.636 | 0.284 0.136 785.75 92.00 57.95 24.20
NPK 2.106 | 0.170 | 0.778 | 0.244 0.124 853.60 119.90 65.80 27.20
Sem 0.027 | 0.004 | 0.029 | 0.005 0.005 115.92 3.921 11.152 4.914
CDpos) 0.083 | 0.012 | 0.086 | 0.016 0.014 347.76 11.763 | 33.456 NS
Interaction * ** * ** ** NS NS NS NS
G. Mean 1.942 | 0.198 | 0.090 [ 0.266 0.133 891.13 105.04 86.85 31.63

Aromatic And Medicinal Plants Research Station @ar Agricultural University), Odakkali, Asamannmd®@ost,

Ernakulam District, Kerala, India, Pin : 683 549!

84-2658221, Emaihmp s@satyam.net.in



Central Sector Scheme for Development of Agrotechniques and Cultivation of Medicinal Plants Used In Ayurveda, Siddha, Unani and
Homoeopathy (1998-2002) Final Report.

Conclusion: Mulching though significantly improved growth didtinfluence the economic
yield of C. orchioides Different sources of organic manures had no sagmt influence on
the growth of Curculigo orchioides However, poultry manure had distinct superioityer
other sources in terms of rhizome vyield.

Expt. 8. Chlorophyll content of leavesof Curculigo spp.

Expt. 8.1 Chlorophyll content of leavesof two species of Curculigo.

Table 15. Chlorophyll content of leaves of two specie<ofculigo

Sl Species Chlorphyll content
No. Chlorophyll a | Chlorophyll b Total Chlorophyll
(mg/g) (mg/g) (mg/g)
1 | Curculigoorchioides 1.165 0.451 1.616
2 | Curculigotrichocarpa 1.345 0.494 1.839

The experiment was intended to compare the photbsyin efficiency of two species of
Curculigo. The relative higher content of chloropphy C. trichocarpa reflects higher photosynthetic
capacity. This species produce larger tubers wioempared t€. orchioides.

Table 16. Chlorophyll content of leaves @f. orchioides at different stages of growth.

Age Chlorophyll a Chlorophyll b Chlorophyll a+b
(months Panamkuzhi Vellanikkara | Panamkuzhi Vellanikkara Panamkuzhi Vellanikkar
after biotype biotype biotype biotype biotype a biotype
planting)
1 1.17 0.45 1.62
2 0.64 0.64 0.24 0.24 0.88 0.82
3 0.96 0.94 0.34 0.32 1.30 1.25
4 0.78 0.88 0.50 0.72 1.27 1.59

Up to 4 months of planting there is no significaatiation in the chlorophyll content of the two

ecotypes o€urculigo orchioides.
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Expt. 9. Evaluation of the quality of market samples of Curculigo orchioides

Objective : To assess the quality variation in neadamples o€. orchioides

Table 17. Mineral content of wild, cultivated and market saegpofCurculigo orchioidesroots.

N P Ca Mg S Fe Mn Zn Cu
Location (%) ) | (%) | ()| ()| (ppm) (ppm)  (ppn))  (PPM
wild
Panamkuzhi 0.309 0.125 1.243 0.348 0.266 33%5.0 4018. 81.30| 24.40
Vellanikkara 1.380 0.099 1.744] 0.2Y8 1.5p1 3288.(9915 92.50 21.0%
Cultivated
Panamkuzhi 2,796 0.218) 0.70§ 0.2B4 0.115 1159.5 .270571.635| 76.60(
Vellanikkara 2.491 | 0.178 0.879 0.208 0.7R8 93p.5.083 | 51.295 37.204%
Mar ket samples
Trivandrum 1.021 | 0.075| 0.975 0.233 0.0[/6 6.411 &.410.548 0.060
Kollam 1.087 | 0.108 | 1.389| 0.151 0.071 23.785 0.770.390| 0.086
Cherthalai 0.824 | 0.052 1.068 0.299 0.1296 16.105 1204 0.540( 0.179§
Aluva 0.539 | 0.099 | 0.920 0.202 0.031 2.2P7 0.Y97 296 0.652
Kolappully 0.972 | 0.084 | 1.282| 0.253 0.157 29.025 58.8 0.563| 0.161
Manijeri 1.004 | 0.089 | 1.353| 0.214 0.1p4 28.755 0.804€.486| 0.078
Kasargod 0.950| 0.088| 0.9971 0.389 0.086 11.670 0}{40B.225| 0.048
Idukki 0.806 | 0.048 | 1.342| 0.204 0.277 29.645 0.820.920| 0.236
Chennai 1.003| 0.085| 1.301] 0.215 0.125 25.865 0{795.464| 0.073
Mysore 0.956 | 0.093 1.246 0.242 0.081  25.020 0./70.3749| 0.111
Visakhapatnam| 1.169| 0.131] 1.826 0.380 0.086 22448850 0.308| 0.561
Pune 1.093| 0.108 1.389 0.1%6 0.070 24.445 0J787 890.3 0.087
Sem 0.038 | 0.002 0.041 0.03p 0.043 13.386 7.462 2.064 778,
CD(o.05) 0.115 | 0.007 | 0.125| 0.106 0.129 40.2p0 22.495 8/934.373
G.Mean 1.152 | 0.105 | 1.241| 0.25p 0.2%2 560.454 24464 18|910.099
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Table 17. Proximate composition of wild, cultivated and metrlsamples ofCurculigo orchioides

roots.
Location Ash CrugeCrude | Crude | Starch Glucose Sucros
proteip fat fibre

Wild
Panamkuzhi 5.11d 1.928 4.006 7.217 49.83 412p R.1(¢
Vellanikkara 7.985 8.626 2.724 5560 43.97 1.13( 0
Cultivated
Panamkuzhi 5282 17472 2.049 4.075 52.02 0.569 69.7
Vellanikkara 4520 15.568 1.367 3.050 50.01 0.767 .390
Market samples
Thiruvananthapuram 5.59b 6.384 1357 2.645 35.34 91%2. | 2.215
Kollam 8.373 6.828 1.712| 2.824 52.54 0.815 0.01
Cherthalai 5.445 5.15p 1.431 4506 57.70 0.579 0
Aluva 5.024 3.361 1.399| 2.468 57.43 0.833 0
Kolappully 12.022 6.073 1759 3.178 48.38 0.71@ 0
Manijeri 7.814 6.273 1.761f 3.563 52.95 1.035 0
Kasargod 5.231 5.936 1.471 2742 55.66 1.090 1.51
[dukki 22.206 5.04Q0 1.623] 3.97§ 52.04 0.743 0
Chennai 8.026 6.12ff 1.742 3.082 52.81 1.11% 0
Mysore 8.607 6.160 1.717] 3.05 53.20 1.195 0
Visakhapatnam 12.299 7.304 1855 3.675 35.16 0 0
Pune 8.545 6.832 1.727 2851 5254 0.81( 0
SEm 0.265 0.233 0.161] 0.128 0.936 0.491 0.17
CD.05) 0.799 0.703 0.485| 0.385 2.823 1.479 0.513
G. Mean 8.818 7.192 1.856 3.654 50.098 1.152 0.43

Results : Quality variations in the market samples and alse tb domestication of the two biotypes
of Curculigo orchioides, namely, Panamkuzhi biotype and Vellanikkara ypet were studied. N, P
and Cu contents improved due to domestication ih blee types. There was a notable decrease in the
content of other nutrients due to domesticationer€hwas a substantial increase in the crude protein
content and a notable improvement in starch dugotoestication, whereas, the crude fat, crude fibre

and glucose contents showed a decrease.
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Market samples ofCurculigo orchioides showed much variation in the proximate and nutrient
contents. The range of val ues recorded were &#1522.206%, crude protein 3.367-7.304%, Crude
fat 1.357-1.855%, Crude fibre 2.468-4.505%, StaB&hl6-57.70%, glucose 0-2.915%, sucrose O-
2.215%, N 0.539-1.169%, P 0.052-0.131%, Ca 0.2326%, Mg 0.156-0.389%, S 0.031-0.277%, Fe
2.244-29.025 ppm, Mn 0.405-0.885 ppm, Zn 0.22328.pm and Cu 060-0.652ppm.

Expt. 10. Development of TL C finger print of C. orchiodes crude drug
A thin layer chromatographic fingerprint was deysd

to characterise the crude drug of Curculigo. Ant@ee extract
of the drug was subjected to alkali hydrolysis &mel hydrolysate '
was partitioned into chloroform. TLC was developed silica

plate with a mixture of hexane, chlemoh, acetone and '
diethylamine in the ratio 2.5 : 6 : 0.51: The spots were

visualized by dipping in 1% alcoholic sulfuric acidllowed by

heating at 10%C for 5 minutes.

Fig. 5. TLC fingerprint of crude

drug of Curculigo orchioides
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PROFORMA FOR FINALISED AGRO-TECHNIQUES

1. Name of the Proj ect Dr. J. Thomas / Dr. Samuel Mathew
Officer / Principal Aromatic and Medicinal Plants Research Stati@dakkali,
Investigator & Asamannoor Post, Ernakulam Dist. Kerala PIN 683 54
Organization Tel. 0484 -2658221 Fax: 0484 -2659881
E-mail: amprs@satyam.net.in
2 Name of allocated 1. Curculigo orchioides
Medicinal Plants 2. Saraca asoca

3. Strychnos nux- vomica

4. Holostemma ada-kodien

II. HOLOSTEMMA

Holostemma ada-kodien Schultes Family : Asclepiadaceae

a. Botanical Name Holostemma adakodien Schultes

b. Vernacular names Sanskrit: Jivanti Hindi: Cairv
Marathi : Dudurli Guj: Kharner, Khiravel
Tel: Palagurugu Mal: Atapathiyan

Tam: Palaikkirai
c. Parts used for The roots of Holostemma are useful aphthalmopathy,

medicinal purpose: orchitis, cough, burning sensation, stomachalgbnstipation,
fever and tridoshas. It is used in preparations of
Vidaryadiganam, Dhanwandharam thaila,
Manasamithravatakam, Balarishta and Anuthalia. It is also

useful in eye diseases and it imparts resistancistases.

3. Morphological characteristicsincluding diagnostic char actersfor identification:
i. Habit : It is a large, glabrous, laticiferousvirting shrub, much

branched, shining stem, with large conspicuous élisw
ii. Leaves: Smple, opposite, petiolate, glabrous and cardathe young

branches bear simple, opposite, decussate leaves.
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iii. Flowers:

iv. Fruits:

V. Seed:

vi. Roots

b. Geo-climatic
conditions
¢) Best soil and land

preparation

d) Recommended

varieties, if any:

Purple, large, pedicellate, complete, ragulbisexual and
hypogynous, arranged in auxiliary umbellate cymézalyx: 5-
partite, gamosepal ous, broadly ovate, obtuse,edeinCorolla:
gamopetalous, thick, subrotate, deeply ldbed, the lobes
overlapping to the right, ovate-oblong, obtuse,ooar arising
from the base of the staminal column. Androecistamens-5,
epipetalous, alternating with the petals, adnatthéobase of the
corolla tube, the filaments connate in awifged column,
anthers large, horny, shining with membranous kte tips,
pollen masses pendulous, clavate, elongatempressed,
attached by long caudicles to the hard brdimear pollen-
carriers. Gynoecium: bycarpellary, apocarpous, rpwaperior.
The two free styles getting united towards the dofpeneath the
stigma. Stigma enlarged in to a thick, 5-cornedést. Ovary
one celled, ovules many, anatropous.

An aggregate of two follicles, linear, oblong, eyric slightly
tapering to a blund point, 9cm long.

Many, ovoid, flattened, winged with a coma of whsitky hair
at a micropylar end. Embryo large. Endosperm.thin

Roots are long up to 1m or more, irregularly tetds thick and
cylindrical. When dry it is yellowish brown-to- bsm black in
colour with nearly smooth surface bearing whitersand small
depressions. A mature root is about i thick when

extracted for use.

Holostemma prefers a tropical climate.

The planting is done at the starting of rainy seaisoMay-June.
For the better growth of the roots, the land shdwdploughed
properly. Ridges are to be taken 60 cm apartaating done
at a spacing of 30 cm on the ridges. Since thp t¥dwining in

nature, pandals are to be provided.

Nil

Aromatic And Medicinal Plants Research Station @ar Agricultural_University), Odakkali, Asamanrmad®@ost,
Ernakulam District, Kerala, India, Pin : 683 5491:Té484-2658221, Emaiemprs@satyam.net.in



Central Sector Scheme for Development of Agrotechniques and Cultivation of Medicinal Plants Used In Ayurveda, Siddha, Unani and
Homoeopathy (1998-2002) Final Report.

5.

10.

Best planting
material(s)
recommended for

cultivation :
Best method & time of

raising the plants:

Best period for
sowing/planting
seed/planting material
Viability of
seed/planting material:

Recommended seasonal
practices and

intercultur e operations

Maximum number of
plants appropriate for
plantation per acre
through
cropping/intercropping

system

The plant can be propagated vegetatively sbgm cuttings
besides through seeds. The seeds are collectedtfre plant in
before are

November- December being disperseikeds

cleaned, dried and stored for sowing.

Seeds are collected in December-January, cleanésj dnd

stored in dry place. The stored seeds after soakingater for

4-5 hours are sown in raised seedbeds. Adoutonth old
seedlings are then planted in poly bags of sizel@4m which
are filled with soil, sand and dried cow dung irl:1: ratio,
respectively. Poly bags should be kept in shad® iemigated.
1%
Pits of 30 cm cube size taken at 1-1.2m

In another 1- months, the seedlinge ready for
transplanting.
distance and filled with 10 kg dried cow dung eachd. This is
covered with surface soil and formed into a mourkedlings
are transplanted on to the mounds from the polylzagsfully.
Regular irrigation is to be given till flowrg. To aid in
trailing, stakes are provided 1 month after plagnti

The best season is June.

Best germination is obtained when seeds @okected in

November- December and sown in June.

Practice Time
Land preparation and planting May- June
Providing stakes July- August
Weeding and fertilisation July- August

Harvesting Jan - February

Pure plantation : 16000

Intercropping  : 5000
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11.

12.

13.

14.

15.

16.

17.

18.

Manure & Nutrient
requirementsincluding
time & method of
application
Recommended
irrigation practices
including quantity and
frequency of
application:

Weed control method
including chemical
control:

Diseases, insect, pests,
nematodes, physiological
disorders, if any and
their control measures:
Time of flowering &

fruiting:

Period required for
maturity:

Best timefor harvesting
medicinally useful part
(s) keepingin view the
active chemical
ingredients:

Best harvesting,
storage/packing
techniques for useful

part(s):

The maximum yield was obtaned by application aifgard
manure at the rate of 30 tons/ha. Applicatof NPK @

100:50:50 kg/ha also is beneficial.

The crop is grown as a rainfed crop during the monsperiod.
It is to be irrigated with 5 cm water on alternat@ys after the

cessation of monsoon for better yield.

Hand weeding is usually adopted. Weeding twic a&nd 4

months after planting is necessary to keep the oregd free.

Attack by aphid was observed during the rainy mer{thune -
July). Spraying of 0.05% quinalphos could effectyveontrol
the pest.

Plants flowered in October and fruits harvestelavember.

The roots are the parts used as drug and it takegears for its
harvest.
Harvesting can be done at the end of first yearnathe vines

start drying up.

Harvesting is done by digging the soil to colldut tubers. The
tubers are cut in to pieces of 10 cm length an@ddin sun

before sale.
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19.

20.

21.

22.

23.

24.

25

Concentration of active
constituentsin
different partsof the

plant:

Per acreyield of useful
part(s):
Per acre cost of

cultivation :

Whether the
germplasm will be
availablefor supply, if
yes, name & address of
the place whereit will

beavailable:
Name & address of the

gene bank wherethe
germplasm isdeposited
and their accession

number :

Holostemma tubers contains:
Crude Protein :11.28%, Crude Fatl%
Crude fibre : 16.7%, Ash : 198
Starch : 52.79%

192 kg/acre

Rs. 10000/-

Yes.
Aromatic and Medicinal Plants Research Stati@uakkali,

Asamannoor Post, Ernakulam Dist. Kerala— 683 549

The material is being deposited at the gdmank of the
National Bureau of Plant Genetic Resources (NBPQRw
Delhi

Photographs (plantation asawhole, single plant asa whole, only flowering &

fruitinig parts, part used for medicinal value e.g. roots, stem, leavesetc.) :

Kindly see Page 35

Any other relevant infor mation

a. TLC fingerprint of adapathiyan crude drug

A thin layer chromatographic fingerprint was deopd to characterise the crude drug

of adapathiyan. Methanol extract of the drug wasjented to TLC on silica plate with

chloroform. The spots were visualized by dippindl¥ alcoholic sulfuric acid followed

by heating at 10% for 5 minutes.

b. Variation in the quality of Curculigo availablein different marketsin Kerala

A large variation was observed in the quality o&pathiyan crude drug collected from

four important markets in Kerala.
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Fig. 6. HOlostemma ada-kodien

Habit Plant at bloom

Root stock
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Il. Holostemma ada-kodien

Expt. 1. Phenotypical and development physiological studies on Holostemma ada-kodien

Description of the plant.

Habit: A large glabrous, twining shrub with much brandhglabrous, shining stem. The storage roots
are long up to one meter or more, irregularly tedsaind 1-2 cm thick. The plant flowers from June t
December and bear fruits from 30to 45 days of flomg The whole plant contains latex.

Leaves: Leaves are simple, opposite petiolate, cordaté,gabrous. The young branches bear simple
opposite decussate leaves.

Inflorescence: Axillary umbellate cymes, many flowered.

Flowers. Flowers purple, large, pedicellate, compleat, regiisexual and hypogynous.

Cayx: 5-partite, gamosepalous, broadly ovate, obtusegde
Corolla: Gamopetalous, thick, subrotate, deeply 5 lobed,ldhes overlapping to the right, ovate-

oblong, obtuse, corona arising from the base osthminal column.
Androecium: Stamens -5, epipetalous, alternating with teéalp, adnate to the base of the corolla
tube, the filaments connate in a 10-winged colurmthers large, horny, shining with membranous
inflexed tips, pollen masses pendulous, clavalengate, compressed, attached by long caudicles to
the hard brown linear pollen-carries.
Gynoecium: Bycarpellary, apocarpous, ovary superior. The fre® styles getting united towards the
top or beneath the stigma. Stigma enlarged inthiekt 5-cornered disc. Ovary one celled, ovules
many, anatropous.
Fruit: An aggregate of two follicles, linear, oblongJiogric slightly tapering to a blunt point.
Seed: Many, ovoid, flattened, winged with a coma of whsilky hair at micropylar end. Embryo
large. Endosperm thin
Expt. 2. Manurial requirements of Holostemma ada-kodien
Objective : To standardise the optimum leofdfertiliser application for maximum tuber

production inHolostemma
Design : RBD
Replication :4

Treatments :7

T1 Control T5 Biofertiliser-20 gm/pt +K@ 50 Kiga
T2 NPK -100:50:50 T6 NPK+FYM full dose
T3 FYM -30 Kg/ pt T7 NPK+FYM half dose

T4 Vermicompost- 10 Kg/pt
Results: The data on the effect of manural treatments orcthde drug yield offl. ada-kodien is

given in table 1 8.
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The maximum yield was obtained in farm yard manapelied plots. Biofertiliser application
did not show any benefit. Though yield increasethvNPK application over control, the yield was
only 50% of that in farm yard manure treatment. Bgadion of FYM along with NPK increased the
yield substantially over NPK alone. This again ¢on§ the beneficial effect of FYM. However, the
yield from the combined application of NPK and FYivas significantly lower than that from FYM
alone.

Table 18. Effect of manuraial treatments on the yiklldlostemma ada-kodien of tubers at harvest.

Treatment Fresh weight Dry weight
(g/plant) (g/plant)
Control 14.33 2.75
NPK @ 100:50:50 kg/ha 74.00 12.40
FYM 30 t/ha 150.00 47.75
Vermicompost 10 t/ha 54.00 13.00
Biofertiliser-20 kg/ha 21.00 3.25
NPK+FYM full dose 127.33 33.33
NPK+FYM half dose 85.00 25.75
Mean 75.09 34.55

Conclusion: The crude drug yield oHolostemma ada-kodien can be substantially improved by
application of farmyard manure at 30 t/ha.

Exp.3. Optimum time of harvest in Holostemma ada-kodien (Poly bag experiment)

Objective . To standardise the best timbarvest for maximum yield iiHolostemma ada-kodien.
Design :RBD

Replication :4

Treatments : 4 times of harvest - 6, 12, 18pidhths after planting.

The seedlings were raised in the nursery and plaintéhe polybags (9 x 18 inches) during June 1999.

Plants flowered in October 2000 and the fruits katgd in November.

Results: Data on the time -of-harvest trial are givendhlé 19 and depicted graphically in Fig.7.
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Table 19. Yield of tubers at different stages of harvest.

Age at harvest Fresh weight of Dry weight of
(months) tubers tubers (g /plant)
(g /plant)
6 220.05 99.65
12 178.62 126.42
18 103.01 25.5
24 46.04 11.37

The fresh weight of tubers was the maximum at thedhths stage and thereafter it showed a

decline. In contrast, the dry weight increased apl2 months and declined thereafter. At sixmonth
stage the tubers are succulent and there is matterwontent in tubers. By twelfth month, the tsber
gained more dry matter due to accumulation of natserfibres etc. The18month harvest showed a
drastic reduction in fresh and dry weight but thed, ash and mineral contents continues to inereas

This drastic reduction in tuber weight was duehte fact that after summer while the tubers remained

in the soil, fresh shoots are produced and thet@tarted its active vegetative phase. May be tiat

stored food in the tubers were utilised for re-gitow

150

100 1

50 1

Fig.7. Dry yield of tubers of H. ada-kodien when harvested after different

periods of growth

12

Age at harvest (months)

18

24

It is interesting to note that when the seedlingnfing in the field, tuberisation was very poor

even after twelve months where as, the tuber fdomawas fairly good in polybag grown plants. It is

observed that when the plants are in the field, rtas continue to grow laterally. So it is presame

that the root has to strike an impervious layebgtouction to start tuber thickening. It may so fep

that the tubers may be formed few meters away fthenbase of the plant

and they may not be

harvested. The tuber formation in polybagsréssonably good and the entire tubers cdigd

harvested. Hence polybag cultivation could be coneialy adapted foHolostemma cultivation.
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Conclusion: For realising maximum crude drug yield; H. adaikadcrop shall be harvested at the
end of the first year.
Expt. 4. Yield and quality of Holostemma ada-kodien at different stages of growth.

Holostemma ada-kodien was planted in plots as well as in poly-bags tl fout the optimum
stage of harvest. Plants were uprooted at the ér@l rmonths, 12 months, 18 months and 24 months.
The rhizomes were cleaned, dried, powdered andedtam air-tight containers for the analysis of
quality parameters. Nitrogen content was estimdggdnicro-Kjeldahl's method. Protein content was
calculated by multiplication of nitrogen contenttlwifactor 6.25.Ash content was determined by dry
ashing and crude fibre by alternate treatment witid and alkali. Starch content of rhizomes was
determined by estimation of monosaccharides afygirdlysis of starch with mineral acid. Crude fat
was estimated by extraction in soxhlet apparatirsguscetone
Results Data on the yield of roots and the quality ofd®udrug harvested at 6,12,18 and 24 months of
the crop are given in table 20. The trends are shiawig. 8.

The dry matter yield of the crude drug increaseshdily up to the 12 month and showed
reduced values thereafter up to thé"2#onth when the experiment was terminated. Howetres,
contents of nitrogen, protein, ash, crude fibre ande fat of rhizomes increased progressively with
age up to 18 months with a concomitant decrea#igeicontent of starch.

Table 20. Yield and quality oHolostemma ada-kodien at different stages of growth.

Stage of | VYield of Rhizomes | Nitrogen Protein | Ash | Crude | Starch

harvest (g/plant) (%) (%) (%) | fibre (%) | Crude

(months) | Fresh wt. | Dry wt (%) fat (%)
6 220.05 99.65 1.13 7.56 3.01 7.6P 56.43 1.98
12 178.62 126.42 1.81 11.28 441 16.70 52.79 210
18 103.01 25.5 2.43 15.18 6.20 23.30 42.38 3.23
24 46.04 11.37 1.87 11.68 497 22.05 35.132 1.6

Fig.8. Changes in rhizome yield, protein and crude fat content with
progress of growth ofH. ada-kodien
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—&— Dry tuber yield (g/plant)
—— Protein (%)
= Crude fat (%)

90

40

-10
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Conclusion: The best harvest stage would be the one when tzemk yield as well as maximum
content of protein, ash and crude fat. Even thotigh tuber quality is maximum at the 18 months
stage, the crop may be harvested at the end ofdi2hs when the tuber yield is at its peak and tui
satisfactory.

Expt. 5. Evaluation of the quality of market samples of Holostemma ada-kodien

Objective : To asssess the quality variation inkeasamples adfiolostemma ada-kodien.
Results: Market samples oHolostemma were collected from Muvattupuzha, Ernakulam, Trnisand

Kottayam. On these samples percentage of ash, astimof nitrogen, estimation of polysaccharide,
estimation of crude fibre and NPK analysis wereealdrhe results are presented in table 21.
Table 21. Quality parameters in the crude drug sampladabstemma ada-kodien collected from

different markets

Place of collection Ash Protei | Polysac | Crude N P K

(%) n (%) ch- fibre % % %

arides (%)
(%)

Muvattupuzha 4.8 5494 | 43.84 4.55 0.879 0.1289 0.61
Ernakulam 6.54 5.744 | 26.09 4.37 0.907 0.1321 0.599
Trissur 5.27 4.900 | 39.74 4.47 0.784 0.118b 0.621
Kottayam 6.81 4585 | 39.85 3.51 0.734 0.116b 0.568

The ash content was the highest in Kottayam samybide it was lowest in Muvattupuzha
sample. The contents of N and P was high in Errmakusamples and potassium content was high in
Trichur sample. Among the quality parameters stddimaximum variation was seen in the content of
polysaccharides.

Conclusion: The results indicate that the quality of raw driagywmuch in the market. The variation
in quality may be due to the variation in maturitfythe crop, season of collection and the typeailf s

and ecological variation in its natural state afwth in the wild.
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Expt. 6. Development of TLC fringerprint of Holostemma ada-kodien crude drug.
A thin layer chromatographic fingerprint was deyad

to characterise the crude drug of adapathiyan. kreihextract

of the drug was subjected to TLC on siligdate with .

chloroform. The spots were visualized by digp in 1%

alcoholic sulfuric acid followed by heating 400°C for 5

minutes.

Fig. 9. TLC fingerprint of crude
drug ofHolostemma ada-kodien
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PROFORMA FOR FINALISED AGRO-TECHNIQUES

1.  Nameof theProject Dr. J. Thomas / Dr. Samuel Mathew
Officer / Principal Aromatic and Medicinal Plants Research Stati@dakkali,
Investigator & Asamannoor P ost, Ernakulam Dist. Kerala PIN 683 5
Organization Tel. 0484-2658221  Fax: 0484 -2659881
E-mail: amprs@satyam.net.in
2 Name of allocated 1. Curculigo orchioides
Medicinal Plants 2. Holostemma ada-kodien
3 Saraca asoca

4. Strychnos nux- vomica

1. ASOKA

Saraca asoca (Roxb.) de WildeFamily: Caesalpinaceae

a Botanical Name  Saraca asoca (Roxb.) de Wilde

Vernacular names  Sanskrit : Asoka, Hindi: Asok, Asoka
Gatasokah
Bengali : Ashok Tel: Asokamu , Vanjalamu
Tamil : Asogam Mal: Asokam
¢ Partsused for The bark is useful in dyspepsia, fever, dipsia,nmg sensation,
medicinal visceromegaly, colic, ulcers, mehagia, metropathy,
pur pose: leucorrhoea and pimples. The leaf juice mixed vatimin seeds

are used for treating stomachalagia.
The flowers are considered to be uterine tonic anel used in
vitiated conditions ofitta, syphilis, cervical adinitis, hyperdipsia,
burning sensation, haemorrhoids, dysenterybissain children
and inflammation. The aerial part is CNS depresaad diuretic.
3. Morphological characteristicsincluding diagnostic charactersfor identification:
i. Habit : A medium sized handsome evergreen tree up to 9meight with

numerous spreading and drooping glabrous branches.
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ii. L eaves:

iii. Infloresence:

iv. Fruits:

V. Seed:

a) Habitat

b) Geo-climatic
conditions
¢) Best soil and land

preparation

d) Recommended
varieties, if any:
Best planting
material(s)
recommended for

cultivation :

Best method & time of
raising the plants:

Best period for
sowing/planting
seed/planting material
Viability of
seed/planting material:

Leaves are alternate, paripinnate, copper weén young and

green when mature. Leaflets usually 5-pairs; sones 4 -6 pairs,

short petioled, oblong lanceolate, glabrous ana it 20x7cm.

Leaves are pinnate, 30-60 cm long having 2-3 pafirnceolate

leaflets.

Axillary, many flowered, pedunculate, corymboseney about 10

cm long. Flowers are orange or orange yellow, arednin dense

corymbs and very fragrant.

Fruits are flat black pods, leathery and passed with 4-8

seeds/pod, scimitar shaped, dehiscent, woody pgering at both

ends.

Seeds are ellipsoid oblong and compressed, 4-®qdr obovate,

orbicular, compressed, smooth and exalbuminous.

Asoka grows well in are as with well-distributednfall and in
slightly shady areas.

The tree is grown throughout India except in navistern part of
the country upto an elevation of about 750 m.

Asoka requires soil rich in organic mater and mois Square

shaped pits of 60cm depth are taken at 3m spaciddgfibed with

topsoil, sand and dried cow dung.

Nil

Seeds are collected when they ripen and fall doneth @e sown
after soaking in water for 12 hours on edisbeds. Seeds
germinate within 20 days when they are planted atylpags. 2-

month-old seedlings are transplanted to the maild fat a spacing

of 3m x 3m.

The best season is June — July

Seeds should be sown immediately after collection.
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9. Recommended

seasonal practices and

interculture operations

10. Maximum number of
plants appropriate for
plantation per acre
through
cropping/intercropping
system

11. Manure & Nutrient
requirementsincluding
time & method of

application

12. Recommended
irrigation practices
including quantity
and frequency of
application:

13. Weed control method
including chemical

control:

Practice Iime
Collection of seeds and sowing in  May -June

nursery

Land preparation and planting of  August - September

seedlings

Weeding and fertilization October- November
shade (during the initial years) December to May
Providing irrigation December to May

Pure plantation : 444
Intercropping : 100

The basal portion of the trees are to be clearegesfds and FYM
at 2 kg/tree/ year may be applied twice; firsthtay- June and
again in October-November. The dose is to be irsm@aradually
to 10 kg from ¥ year onwards. Chemical fertilizers are not
usually applied. However its application duringe thitial years
will help in better establishment of the plant. NRK 90:45:45
g/treelyear is recommended.

The crop will receive adequate water durihg rainy season.
During summer months, the seedlings require to rbigated on
alternate days with about 5 litres of watlenit. Watering of

grown up trees during summer months speeds up growt

The area around the basin of the plant is to kepedvfree by
frequent weeding. The interspaces can be kept \reedeither by
hand weeding or protected spray of nonselectivibibides like

paraquat (0.8% Gramaxone) or glyphosate (0.4%G)ycel
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14.

15.

16.

17.

18.

19.

20.

21.

Diseases, insect, pests,
nematodes,
physiological disorders,
if any and their control
measur es:
Time of flowering &
fruiting:
Period required for
maturity:
Best timefor
harvesting medicinally
useful part (s) keeping
in view the active
chemical ingredients:
Best harvesting,
storage/packing
techniques for useful
part(s):
Concentration of
active constituentsin
different partsof the

plant:

Per acreyield of
useful part(s):
Per acre cost of

cultivation :

No serious pest or disease is generally notetliscrop.

Seeds are formed usually during February April

Seeds mature by April —May

Asoka can be cut after 20 years for cabectof bark, the
medicinally useful part. It is cut at a height &cin from the soil
level. If given irrigation and fertilizers the stp will produce
new shoots and it can be harvestedinagafter 5 years.
Alternatively, the bark can collected without cattfidown the tree.
The bark is peeled off first, vertically from ona&le of the main
trunk. The excised area is renewed with fresh barl-2 years.

Then, the bark on the other side can be peeled off

Distribution of phytoconstituents in different padf the tree
a. Tannin Stem 0.57-7.85%

Root 0.84-4.72%
Flower 5.71-11.51%
Leaf 3.95-8.29%
b. Ash : 2.43-6.69%
c. Extractives : 5.74-14.07%
1000 kg of dry stem bark

Rs. 4000/-
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22. Whether the Yes.
ger mplasm will be Aromatic and Medicinal Plants Researchati®h, Odakkali,
availablefor supply, Asamannoor Post, Ernakulam Dist. Kerala — 683 549
if yes, name &

addressof theplace
whereit will be
available:

23. Name & address of The material is being deposited at the gene bartkef National

the gene bank where Bureau of Plant Genetic Resources (NBPGR), NewhDel
the germplasm is

deposited and their

accession number :

24. Photographs (plantation asawhole, single plant asa whole, only flowering & fruitinig
parts, part used for medicinal value e.g. roots, stem, leavesetc.) : Kindly see Page 47

25 Any other relevant infor mation
a. TLC fingerprint of asoka crude drug
A thin layer chromatographic fingerprint was deyedd to characterise the crude drug of
asoka. One gram of the dried and powdettedn sbark was immersed in 2M HCI and
hydrolyzed on a water bath at 2G0for 40 min. It was filtered and the filtrate ftioned
with ethyl acetate. This extract that may contagtyeones of flavonoids was evaporated and
taken in a few drops of ethanol. The ethanol faactivas analysed by TLC on silica gel with
a mixture of dichloromethane, hexane and acetid acihe ratio 9 : 0.5 : 0.5. The spots were
visualized by dipping in 1% alcoholic sulfuric acfdllowed by heating at 100 for 5
minutes.
b. Variation in the quality of asoka availablein different marketsin Kerala
A large variation was observed in the qyabf asoka crude drug collected from four

important markets in Kerala
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Fig. 10.Saraca asoca

Five-year old tree Two-year old sapling

Inflor esence Crudedrug (stem bark)
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II'l. Saraca asoca
Exp. 1. Phenotypical and development physiological studies on Saraca asoca grown in hot
humid tropics

The experiment was undertaken on a matusmtphnd observations on the growth and
development of the plant were recorded. The sabibservations are recorded below.
Leaves leaves are alternate, paripinnate, copper red wlemg and green when mature. Leaflets
usually 5 pairs, sometimes 4 -6 pairs, short petipbblong lanceolate, glabrous and size of 2Zm7
Inflorescence: Axillary, many flowered, pedunculate, corym bogene, about 10cm long.
Flowers: Orange red in corymbose cyme; bract smadéciduous, bracteoles reddish oblong-
spathulate, sub-persistent and amplexicaul. Calgtaloid, orange red, lobes 4, ovate or oblong,
unequal and imbricate, calyx tube cylindric. P ®tabsent. Stamens usually 7, filaments long and
filiform, anthers reniform-oblong, versatile adéhiscing longitudnally. Ovary superior, unilocglar
many ovuled, style long, filiform, ending in a mieucapitate stigma. Fruit is a scimitar shaped,
dehiscent, woody pod, tapering at both ends, séefsper pod obovate orbicular, compressed, smooth
and exailbuminous.
Expt. 2. Anatomical differ ences between Saraca asoka and Polyalthia longifolia.

Thin sections of stem o%araca asoka and Polyalthia longifolia were prepared and examined
under microscope to bring out the anatomical défifees between them. The observations are shown
in Figure 11.

Fig.11 Transver se sections of stems of Polyalthia longifolia and Saraca asoca
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The findings are furnished in the table 18 also.
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Table 18. Anatomical differences betwe&araca asoka andPolyalthialongifolia.

Anatomical | Saraca asoka Polyalthialongifolia
features

Single layered, cells slightly larger | Single layered cells, cuticle present.
Epidermis | thanPolyalthia. Cuticle present Cells smaller thaBaraca asoca.
amoung the epidermal cells.
Differentiated into three layers - outerDifferentiated into three layers, outer,
Cortex middle and inner. Cells are closely | middle and inner. Outer and inner
packed with less intercellular spaceslayers are smaller cells than the midd|e
layer. Outer layers are chlorophilated
cells containing tannin cells. Inner
Volume occupied by the stelar area cortical cells are sclerenchymatous
is less compared to that Béblyalthia | Stelar area is larger than thatSafaca
Stele . asoka.

Large Small
Pith

These features can serve as a guideline for id@mgithe original drugsaraca asoka from the
adulterantPolyalthia longifolia.
Expt. 3. Standardization of propagation techniquesin Saraca asoca

Objective: To identify the best propagation tecluais in Saraca asoca

Design :CRD
Replication 2
Treatments : Seed treatment a) Soakirvgaiter

b) Control (without soaking)
Table 19. Effect of seed treatments on the germinationSafaca asoca seeds and seedling viogour (

on the 68 day of sowing)

Treatment No. of days| Germination (%) No. of leaves | Mean height of
for per plant the plant
germination
Soaking in water 13 100 4 19.98
Control 16 95 3 16.40

From the study, it has shown that fresh seedSacdca have a good germination and does not
require any special seed treatment for obtainingdgstand of the crop. However, it may be noted that
pre-soaked (immersing in water overnight and dregjrof the water before planting) seeds germinated
faster than the un-soaked seeds. Further, the meari leaves and average height of plants from pre-
soaked seeds is higher than plants grown from se#lsut any treatment.

Conclusion. Pre-soaking of seeds in water before sowirduced earliness in germination and

boosted the seedling vigour.
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Expt. 4. Manurial requrimentsof Saracaasoca

Objective: To find out the optimum requirementsrafious manure for the maximum yield.

Design :RBD
Replication :4
Treatments :7
1. Control
2. NPK - 100: 50: 50 kg/ha
3. FYM - 20 kg /plot
4. Vermicompost - 10 kg /plot
5. Biofertilizer - 20 gm/plot+10kg FYM
6. (Rhizobium + Phosphobacter)
7. NPK+ FYM full dose
8. NPK+ FYM -half dose

Table 20. Influence of manorial treatments on the growtBawaca asoka.

Treatment Plant height Number|ofNumber

branchep of leaves
Control 24.00 3 10
NPK 28.66 3 11
FYM 35.00 6 15
Vermi-compost 27.50 4 12
Bio -fertilizer 34.00 5 14
NPK+FYM Full dose 30.00 7 19
NPK+FYM Half dose 29.80 3 12

General Mean 29.85 4.42 13.28

The seedlings were raised in the nursery duringntioath of June 1998. The plants
were transplanted to the main field during Augu998 The treatments were imposed as
detailed.Mean plant height, no. of branches and no. of leafeer two years of growth was
29.85, 4.42 & 13.28 respectively. The plant respahdell to organic manuring and also to
biofertilisers. Further, there was advantage whésttilizers were applied along with farm

yard manure.
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Expt. 5. Development of a TLC finger print of Saraca asocacrude drug

A TLC fingerprint of the crude drug (stem bark)asfoka tree was developed.
A thin layer chromatographic fingerprint was deyedd to characterise the crude =
drug of asoka.

One gram of the dried and powdered stem bark wasersed in 2M HCI
and hydrolyzed on a water bath at 200for 40 min. It was filtered and the filtrate .
partitioned with ethyl acetate. This extract thayntontain aglycones of flavonoids
was evaporated and taken in a few dropsetbfinol. The ethanol fraction was
analysed by TLC on silica gel with a mixture of himromethane, hexane and acetic
acid in the ratio 9 : 0.5 : 0.5. The spots werauaiiged by dipping in 1% alcoholic

sulfuric acid followed by heating at 18D for 5 minutes.

The fingerprint will help to chemically identify ¢horiginal drug material.

Expt.6. Quality variation in different plant parts, age and ecological groups of Saraca asoca

Saraca asoca trees of varying age and size were locatedn different agro-ecological
situations in the state. Samples of bark as welvasd of both stem and root, flower and leaf were
collected from these tress and analysed for tarome, of the principal medicinal constituents of the

tree. The results are given in table 21.

Table 21. Tannin content of different parts $dracaasoca

Age Tannin (%)
NG, Place of | /2. Stem Root
collection | Flower Leaf
Bark Wood Wood Bark

1 Chottanikara 35 4.037

2 Kodungalloor 50 2.855

3 Paravoor 65 7.851

4 Odakkali 5 6.2452 0.847p 4.7284 7.4496 7.1374
5 Odakkali 5 7.182 1.5390 3.7918 7.3604 6.60P
6 Vellanikkara 10| 3.1002 9.5462 6.7358
7 Vellanikkara 15| 4.7062 7.8288 8.2872
8 Vellanikkara 25| 5.0408 7.5612 4.0148
9 Thodupuzha 15| 3.7694 1.33824 7.0086 5.70p8
10 Thodupuzha 20| 4.3494 0.80294 6.2228
11 Thodupuzha 25| 4.148¢ 1.070¢ 8.877 5.3752
12 Thodupuzha 30 3.1672 0.80294 4.7954
13 Thodupuzha 40| 4.2154 0.63452 4,3048
14 Thodupuzha 60| 2.185¢ 0.5799 11.063 3.948
15 Thodupuzha <6(Q 2.855 0.98138 5.6652
16 Asamannoor 25 5.13 1.0152 11.509 6.5128
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17 Asamannoor 30[ 5.843¢ 0.78064 4.3048
18 Asamannoor 45] 4.438¢ 1.0296 5.7098 5.7068
19 Asamannoor 50| 2.899¢ 1.126 5.4646
20 Asamannoor 70[ 4.4832 1.8735/4 5.7544
21 | Asamannoor 100 3.814 1.13752 10.684 7.04B82
22 | Vazhakkulam 25| 5.4427 0.62452 6.379
23 | Alwa town 25 6.156 0.93674 6.156 4.9292
24 | Aluva town 40 5.576 0.78064 9.0108
25 | Aluva town 75| 6.2674] 0.67282 8.743 4.7284
The data obtained was re-tabulated on the badisoafd age groups of the trees and given in
table 22.
Table22. Tannin content of different plant parts in age gr®ofSaraca asoka
Sl. Age No. of Average tannin % (as tannic acid)
No. Group | samples
Stem| Stem Root Root Flower Leaf
bark| wood bark wood
1 5-15 5 5.0006 1.3383 4.2601 1.1938 7.8377 6.894
2 16-25 6 5.0445 1.1236 8.5258 5.572
3 26-45 6 4.5463 0.8056 5.7098, 5.625
4 46-65 5 3.7293 0.8960 11.063 5.026
5 66-100 3 4.8550 1.2280 9.7135 5.844
Mean 4.6362 1.0783 4.2601 1.1931 8.570D 5.792
Polyalthia longifoliastem | 2.4534 -- 1.6728 1.1821 --
bark (adulterant)

The data show that the total tannin content ofpfla@t did not have any bearing on the age of

the tree. This was true in case of tannin contéahy part of the tree.

The average tannin content of the different tretspia given in table 23.

Table 23. Comparison of tannin contentadoka with the common adulterarRplyalthia longifolia

SI.No Plant Part Tannin (%)
Saraca asoka Polyalthialongifolia
1 Root Bark 4.260 1.673
2 Root Wood 1.193 1.182
3 Stem Bark 4.6312 2.453

Data show that the flowers had the highest tanoiment followed by leaves. Stem bark and

root bark had higher contents compared to t hspeetive woods.

asoka. However, the stem bark of the adulterant contaimy about half the tannin content of the

Stem & root bark oPolyalthia species is used widely to adulterate the crudg difuSaraca
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original drug. However, tannin contents of root waaf the original drug and of the adulterant were
comparable, though low.
Expt. 7. Quality variation in market samples of Saracaasoca

Objective : To asssess the quality variation inkeaisamples o$araca asoca .

Market samples were collecte d from Muvattupuzhaakulam, Trissur and Kottayam. Quality
estimations such as ash, crude fibre and mineriemts (N,P and K) were undertaken. The data are
given in table 24.

Table 24. Quality parameters in the crude drug sampleSaofica asoca collected from different

markets

Place of Ash | Protein | Starch | Crude | N (%) P (%) | K (%)| Tannin
collection (%) (%) (%) fibre (%)
(%)

Muvattupuzha| 2.43 3.36 15.20 34.54 0.538 0.0385 110.3 8.832

Ernakulam 6.69 6.93 10.83 28.3% 1.10p 0.0741  0.5744.639

Thrissur 5.34 4.55 9.32 33.22 0.728 0.09Y3  0.487 213.

Kottayam 5.84 4.13 10.00 28.44 0.661 0.052 0.259 .79%

Results obtained: The data on quality of raw drugs of the samplesSafaca asoca showed wide
variability in all the quality parameters evaluatddhe greatest variation was observed with resfmect
the protein content (3.36 — 4.13%), Ash contend32- 6.69%), Polysaccharides (9.32-15.2 %) and
crude fibre (28.35 — 34.54%). Nitrogenand potassicontents were highest in Ernakulam sample,
while phosphorus was highest in Trichur sample.
Conclusion: Saraca being a tree species, the raw drug available é rttarket vary widely due to
variation in age, place of growth including soildaother ecological factors and extent of adulterati
in the sample.
Expt. 8. Distribution of principal chemical constituentsin theaerial partsof Asokatree

A 25-year Saraca asoca tree was selected for studying the distributionpaficipal chemical
constituents in the aerial parts. Samples of teendbark were collected from various parts of theetr
trunk varying in diameter as well as age. The samplere analysed for total tannin, ash and total

extractives. The results are shown graphicallyig E2.
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Fig.12. Distribution of principal chemical consgfuts in the aerial parts of Asoka tree
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The parameters tested namely total tannin, asht@atiextractives are considered to reflect the
medicinal property of the drug. It is generally ibeéd that the quality of the drug (stem bark) is
positively correlated with its age. If this is trude base of the tree trunk will yield the bestlity
material and the branch tips will yield the mostenor drug. Accordingly, the drug of asoka is
recommended to be collected from the main trunknt@ry to this, it is found in this analytical dtu
that there is no strict relationship between theatmn on the stem and the quality of the drug damp
collected from there. Then the results indicatd tha drug (stem bark) can be collected not ontynfr
the mature trunk, but also from the young branarestwigs.

This finding has far reaching effect on the pattefrcollection and utilization of this drug plant.
As a general practice, more than 50 year old as@es are mercilessly cut to collect the small amou
of bark that it bears. With unscrupulous felling tbe trees together with the manifold increasehim t
demand for this rare drug, there is a great sherfag the asoka drug. Further it is expected thaa i
short perid of time, the natural stock of asokasris going to be exhausted. If it is that the ypbark
also yields equally good drug material as obseivetthis study, methods can be devised to utilize th
existing stock of trees in a sustainable mannee Btanches on the tree can be harvested in aghase

manner without felling the tree.
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PROFORMA FOR FINALISED AGRO-TECHNIQUES

1. Name of the Project Dr. J. Thomas / Dr. Samuel Mathew
Officer / Principal Aromatic and Medicinal Plants Research Stati@dakkali,
Investigator & Asamannoor Post, Ernakulam Dist. Kerala PIN 683 54
Organization Tel. 0484 -2658221 Fax: 0484 -2659881

E-mail: amprs@satyam.net.in

2 Name of allocated 1. Curculigo orchioides
Medicinal Plants 2. Holostemma ada-kodien
3. Saracaasoca
4

. Strychnos nux vomica

V. STRYCHNINE TREE

Strychnos nux-vomica Linn. Family : Loganiaceae

Botanical Name Strychnos nux-vomica Linn.

b Vernacular names Sanskrit: Karaskara Hindi: Kajra, Kuchila
Marathi : Jharkhatchura Kannada : Hemmushti, Iftang
Oriya : Kora, Kachila Telugu: Mushti, Mushidi
Tamil : Itti, Kagodi, Kanjiram Mal: Kaanjiram
c Partsused for Strychnos is highly toxic to man and animals pradgcstiffness
medicinal of muscles and convulsions, ultimately leading &atth. In small
pur pose: doses it can serve as efficacious cure forms ddlysis and other

nervous disorder. The seeds are used as a remeidyermittent
fever, dyspepsia, chronic dysentery, pai@lyand neuralgic
affections. It is also useful in impotence, negialof face, heart
diseases. Leaves are applied as poulticgh&n treatment of
chronic wounds and ulcers and the leaf déwmocis useful in
paralytic complaints. Root and root barkedisin fever and

dysentery.

3. Morphological characteristicsincluding diagnostic charactersfor identification:
i. Habit : A large deciduous tree with a fairly straight andindrical bole

having dark grey or yellowish grey bark and mintuteercles.
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ii. Leaves:

iii. Infloresence:

iv. Flower

iv. Fruit:

v. Seed:

a) Habitat

b) Geoclimatic
conditions
¢) Best soil and land

preparation

d) Recommended
varieties, if any:
Best planting
material(s)
recommended for

cultivation :

Simple, opposite, orbicular, to ovate, BE x 6 -9.5cm,
coriaceous, glabrous, 5 nerved, apex obtuse, agutapiculate,

transverse nerves irregular and inconspicuous.

Many flowered terminal cymes, 2.5-5 cm across.adBs (5mm)
and bracteols (1.5mm) small.

White or greenish white and fragrant. Calyx 5 kbbeubescent
and small (2mm). Corolla salver shaped, tube dyigal slightly
hairy near the base within the greenish white, toheh elongate
than the lobes. Tube 7mm and lobes 2.5mm longobek 5 and
valvate. Stamens 5, filaments short, 0.1mm longuthaArs 1.5mm
sub exserted, linear oblong. Ovary 1.5mm, pubsc2ntelled,
ovules 1-many. Style 9mm, stigma capitate.

Berry, 5-6 cm diameter, globose, indehiscent, tlsleklled, orange
red when ripe with fleshy pulp enclosing the seeds.

Seeds many, discoid, compressed, coin like, conoavene side
and convex on the other, covered with fine grelysilairs.

The plant is found throughout India in deciduousefis up to
1200m. lItis also found in Sri Lanka, Siam , Inkima and
Malaysia.

Tropical and subtropical climate

It is grown in different soil types such &aterite, sandy and
alluvial. Seeds are sown in poly bags. ®aplings are later
transplanted to the main field on to pits of abbotx1m taken at a
spacing of 6mx6m; filled with top soil and orgam@nure.

Different ecotytpes are seen.

Seeds
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6.

10.

11.

Best method & time of

raising the plants:

Best period for
sowing/planting
seed/planting material:
Viability of
seed/planting material:

Recommended seasonal
practices and

intercultur e operations:

Maximum number of
plants appropriate for
plantation per acre
through
cropping/intercropping
system

Manure & Nutrient
requirementsincluding
time & method of

application

Dec-January

Fresh and dry seeds dtrychnos nux-vomica has poor
germination. Germination can be substantially iasezl treating
the seeds with hot water (bC) for a period of six to twelve
hours prior to sowing.

Seedlings can be planted in main field with theevref South-

West monsoon in May-June.

Viability of seeds decreased on storage. Freglsare sown

after hot water treatment.

Practice Time

Collection of seeds and planting
in poly bags

Land preparation and planting
Weeding and fertilization
Weeding and fertilization
Providing shade (during initial

December- January

May- June
July- August
October- November
December-May

years)

Irrigation December to May
Pure plantation : 110

Intercropping : 25

The basins of the trees are cleared of weeds aerd abplication
of manures and fertilizers covered with soil. FYa¥12kg per tree
is to be applied during early stages and the dssegradually
increased to 20 kg from"Syear onwards. The plant responded
very well to organic manuring, fertilizer applicati is generally
detrimental to the growth ditrychnos. However, when inorganic
fertilizer (NPK 100:50:50 kg/ha) is applied alomgth FYM the

negative effect of fertilizer could be neutralizedsome extent.
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12.

13.

14.

15.

16.

17.

18.

19.

Recommended
irrigation practices
including quantity and
frequency of
application:

Weed control method
including chemical

control:

Diseases, insect, pests,
nematodes,
physiological disorders,
if any and

their control measures:
Time of flowering &
fruiting:

Period required for
maturity:

Best timefor harvesting
medicinallyuseful part
(s) keepingin view the
active chemical
ingredients:

Best harvesting,
storage/packing
techniques for useful
part(s):

Concentration of active
constituentsin
different partsof the

plant:

The crop will receive adequate water during theayaseason. In
the absence of rain, the saplings are to irrigatedcalternate days
with about 5 litres of water/plant. For grown trpes, irrigation

during summer months is beneficial.

The area around the basin of the plant is to kepedwfree by
frequent weeding. The interspaces can be kept Vireed either
hand weeding or protected spray of non selectiubitides like

paraquat (0.8% Gramaxone) or glyphosate (0.4%G)ycel

No serous pest or disease is observed on the crop.

Flowering is during March-April and fring during May-
December.

Fruits take about 8 -9 months to mature

Mature fruits are to be harvested from time to time

Mature pods are collected and seeds from themxdracted,
washed and dried and stored for later use.

Roots, bark and leaves can also be used medicinally

Strychnine and brucine are two important awoctic alkaloids

present in all parts of the plant the distributioh which is as

follows.

Plant part Strychnine (%) Brucine (%)
Root bark 1.775 2.887
Root wood 0.316 0.440
Stem bark 0.963 2.140
Stem wood 0.586 0.015
Leaves 0.235 0.474
Seed 0.379 0.591
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20.

21.

22.

23.

24,

25

Per acreyield of useful
part(s):

Per acre cost of
cultivation :

Whether the ger mplasm
will be availablefor
supply, if yes, name &
address of the place
whereit will be
available:

Name & address of the
gene bank wherethe
germplasm isdeposited
and their accesson

number :

Photographs
(plantation asawhole,
single plant asa whole,
only flowering &

fruitinig parts, part

used for medicinal value

e.g. roots, stem , leaves
etc.) :

50-75 dry dry seed per tree per year

First year : Rs. 4000

Subsequent years : Rs. 2500

Yes.

Aromatic and Medicinal Plants ResearctatiBh, Odakkali,

Asamannoor Post, Ernakulam Dist. Kerala— 683 549

The material is being deposited at the gene banthefNational

Bureau of Plant Genetic Resources (NBPGR), NewiDelh

Kindly see Page 61

Any other relevant infor mation

Development of TL C finger print of Nuxvom crudedrug.

A thin layer chromatographic fingerprint was deysd to characterise the crude
drug of this plant. The drug was extracted with maebl and TLC was developed on

silica plate with a mixture of hexane, chloroformdadiethyl amine in the ratio 7:2:1.

The spots were visualized by dipping in Wagneragemnt.
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Fig. 13. Strychnos nux-vomica

Fruit Crude drug (seeds)

Aromatic And Medicinal Plants Research Station @ar Agricultural_University), Odakkali, Asamanmad@ost,
Ernakulam District, Kerala, India, Pin : 683 5491:Té484-2658221, Emaibmpr s@satyam.net.in



Central Sector Scheme for Development of Agrotechniques and Cultivation of Medicinal Plants Used In Ayurveda, Siddha, Unani and
Homoeopathy (1998-2002) Final Report.

V. Strychnos nux-vomica

Exp. 1. Phenotypical and development physiological studieson Strychnos nux-vomica grownin
hot humid tropics
The experiment was undertaken on a matuentpand observations on the growth and
development of the plant were recorded. The satibservations are recorded below.
Leaves. simple, opposite, orbicular to ovate, 6-11.5x6e®n, coriaceous, glabrous, 5 nerved, apex

obtuse, acute or apiculate, transverse nervegllae and inconspicuous.

Inflorescence: many flowered terminal cymes, 2.5-5cm across. Bré&mm) and bracteoles(1.5mm)
small.
Flower: white or greenish white and fragrant. Calyx 5 lbbpubescent and small (2mm). Corolla
salver shaped, tube cylindrical slightly hairy ndbhe base within and greenish white, tube much
elongate than the lobes. Tube 7mm and lobes 2.5omg. ILobes 5 and valvate. Stamens 5, filaments
short, 0.1mm long. Anthers 1.5mm sub exserted,alingblong. Ovary 1.5 mm, pubsce nt, 2 celled,
ovules 1 -many. Style 9mm, stigma capitate.
Fruit: is a berry, 56cm diameter, globose, indehisc#ritk shelled, orange red when ripe with
fleshy pulp enclosing the seeds. Seeds 1-manypidiscompressed, coin like, concave on one side
and convex on the other, covered with fine giilgyshairs.
General Features

Leaf fall during December (Do not shed all the kesvat a time).

New foliage - February

Flowering - March— April

Fruiting - May — December.

Fruits takes about 8 — 9 months to mature.
Expt. 2. Standardisation of propagation techniquesin Strychnos nux-vomica
Objective: To standardise the best propagationriecie inStrychnos nux-vomica
Design :CRD
Replication 3

Treatments : Seed treatment on freshly collectedse

Control -

Water at 65 C -

Mechanical scarification - (seed coat were brokéh wammer)

H.SQu treatment - (seed were soaked in conc. sulplagitt for one minute)
HNOs treatment - (seed were soaked in conc. nitric acid for hune )
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All the seeds were soaked in water overnight amh tthe treatments were imposed. The treated seeds
were sown in pots. The observation on germinati@s wecorded weekly. The germination recorded
on 439 day after sowing is tabulated below.

Another set of experiment was conducted with deedds stored for one year. Here again, the

seeds were soaked overnight in water and themtedtwas applied.

Table 25. Effect of seed treatments on germination of sedé&ychnos nuxvomica

Treatment Germination (%)
Fresh seeds 1-year old seeds
Control 10 15
Hot water 55 40
Mechanical scarificatior] 5 0
H,SOy treatment 10 5
HNQOs treatment 0 5

Results obtained: The data indicated that freshisemve better germination percentage than one-
year-old seeds. Hot water treatment substantiatiygiased the germination.

Expt. 3. Standar disation of hot water seed treatment in Strychnos nux-vomica

Design :CRD

Replication -3

Treatments — Factorial combination of two typdsseeds, four hot water temperatures and four

durations of hot water treatment (2 x 4 x 4 fa@bri

sl Fresh seeds| t, | 50°C ds 6 hrs

Seed Temperatures | 2| 60C Dur(;aftlon o 12 hrs
types | S2 Dry seeds to70°C soaking |-€s 24 hrs
t, ' 80°C dy 48 hrs

Table 26. Effect of hot water seed treatment on the geatidm percentage of Strychnosnux-
vomica seeds.

Treatment No. of days for first | Germination at the end of
Combination seedling emergence 60 days (%)
Sitldl 37 93
S1tld?2 40 87
S1t1d3 60 7
S2t1d1 25 70
S2t1d2 25 67
S2t1d3 33 40
S2t1d4 46 3
S2t2d1 25 20
S2t2d2 40 27
Control (fresh) 43 53
Control (1-year old) 39 33
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Results: Maximum germination of 93 percent was obtained wiresh seeds were treated with hot

water at 5CFC for six hours. This was followed by 87% germioatiobtained when the treatment time

was increased to 12 hours. The germination was 58#bout treatment in fresh seeds. All other

treatments were inferior to untreated control. hy grevious season seeds, the germination percent

was only 33 percent when seeds are sown direcklg. germination could be substantially increased to

70 % when the seeds were treated in warm wateiQpfbr 6 — 12 hours.

Conclusion: It can be concluded that fresh and dry seefl Strychnos nux-vomica had poor

germination and the germination could be substiytiacreased with hot water treatment at %®Dfor a

period of six to twelve hours.

Exp 4. Manurial requirements of Strychnos nux -vomica

Objective: To find out the optimum level of manuanefertiliser application for maximum growth of
Strychnine tree.

Design : RBD

Replication :4

Treatments :8

Control
NPK - 100: 50: 50 kg/ha
FYM - 20 kg /pt

Vermicompost - 10 kg /pt
Biofertilizer - 20gm/pt+ 10 kg FYM
(Azatobacter + Phosphobacter)

NPK + FYM  -full dose

8. NPK+ FYM -half dose

N o o s~ wbdPE

Manuring was done as per treatment two times iaax @uring the months of June and September.

Table 27. Effect of manurial treatments on growthStfychnos nuxvomica

Treatment Plant height Number of Number of
(cm) branches/plant | leaves/plant
1. Control 34.50 1.50 12.50
2. NPK-100:50:50 kg/ha 38.25 0.00 8.75
3. FYM- 20 kg/pt 35.25 3.75 22.25
4. Vermicompost 10kg/pt 39.25 2.00 17.25
5. Biofertilizer — 20gm each/pt 32.50 1.75 11.00
(Rhizobium + Phosphobacter)
6. NPK+ FYM full dose 45.00 3.50 19.75
7. NPK + FYM half dose 43.00 2.25 14.00
CDo.0s 8.278 1.781 NS
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Results. Data on the growth parameters are given in tabler2¥ presented graphically in Fig.14.

Mean plant height, no. of branches and no. of Igaféer one and half years of growth was 33.07,

5.74 & 22.01 respectively. It can be seen thatplaamt responded very well to organic manuring as

Fig. 14. Growth parameters of Strychnos nux-vomica
as influenced by manurial treatments
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dose dose

evident from the treatments&T,4. An interesting observation is that fertilizer &ipation is generally
detrimental to the growth oftrychnos. However, when farmyard manure is applietkeeh with
fertilizer, the adverse effect of fertilizer coude alleviated to some extent.
Expt. 5. Development of a TL C finger print of Strychnos nux-vomica.
From the methanol extract of the plant (seedor bark or leaves),
alkaloids were separatedby sequentialacid and alkali
treatment. The extract was spotted on pre-coatléch dbs4 plate
and developed with Hexane:Chloroform: Diethyl anim¢he ratio

7:2:1. The spots were located by viewing under iNitl Spots of .
strychnine and brucine on the TLC plate were identified by ; ,
comparing their Rf values with those of authentandards. The

TLC fingerprint is shown in the figure 14. Fig. 15. T‘LC finger

print of Saraca asoca
seed

Aromatic And Medicinal Plants Research Station @ar Agricultural University), Odakkali, Asamannd®ost,
Ernakulam District, Kerala, India, Pin : 683 5491:Té84- 2658221, Emaiam pr s@satyam.net.in



Central Sector Scheme for Development of Agrotechniques and Cultivation of Medicinal Plants Used In Ayurveda, Siddha, Unani and
Homoeopathy (1998-2002) Final Report.

Expt. 6. Standardisation of method for estimation of major alkaloidsin Strychnos nux-vomica

The broad outline of extraction and clean up of iNomica samples were based on the method
suggested by Manske (1950). Modifications were miadsuit the requirements of estimation of the
alkaloids by HPLC. A 0.5 g of the finely powdereldnt material was taken in a 250 ml R.B. flask and
refluxed with 30 ml redistilled methanol for 1 h enwater bath. The methanol extract was decanted
and filtered through Whatman No. 1 filter papertragtion was repeated thrice till the extract tdste
negative for alkaloids by TLC. The solvent was @raped and the residue was dissolved in water.
Two milli litres of 10% lead acetate solution waddad and the contents warmed on a water bath for
coagulating the impurities. Two milli litres of 10%xalic acid was added to remove the excess lead
acetate and the solution was filtered. The pH effilirate was adjusted to 8.0 by adding 5%0i&;
solution and allowed to stand for 30minutes. Alkddoin the extr actives were then separated 4 times
into 30ml portions of chloroform. The combined doiform extract was washed twice with 25ml each
of 5% NaCl solution and dried over anhydrous sodsutphate. Chloroform was evaporated and the
residue was analysed for akaloids by HPLC.
Note: - Seeds oftrychnos nux-vomica were found to contain about 2.5% fixed oil. Seexswle -oiled
before extraction of alkaloids. For this, the povatke seed material was packed in a 1.5cm diameter
glass column and eluted with 100ml petroleum etitleall the fat was removed.

The alkaloids inS. nux-vomica extract were analysed by HPLC. The instrumentahip@trs

are given below.

Column : 250 x 4 mm SS column packed with Gichrosorb DIOL material

Mobile phase : Hexane (50) + DCM (50) + Methangl {1Triethylamine (1) at a flow rate of 1
ml mir*
Detector : Photometric (256 nm)
Injection volume : 10Q
A typical chromatogram is presented in figure 1&alks of strychnine and brucine were identified by

co-chromatography with authentic standards.
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Fig.16. High Performance Liquid Chromatogram of Nuomica root bark extract.

Expt. 7. Alkaloid content of different plant parts of different age groups of Strychnos nux-vomica
trees from various localities

Data on strychnine content of different partsStrfychnos nux-vomica is given in table 28. Out
of root, stem, leaf and seed, the root proved tahesebest source of strychnine. This was followed
immediately by stem. In the root and stem, stryn@nivas concentrated in the bark than in wood. The
difference was most conspicuous in case of the.rbbé average strychnine content of bark was
1.775% where as that in wood was only 0.316%. Alntlos same trend was observed in case of stem,
though the difference was less. The strychnine exindf bark was 0.963% and that of wood was
0.586%. The study has revealed that $trychnos nux-vomica, root bark is the most concentrated
source of strychnine (1.775%) followed by stemkb@.963%). Although strychnine was present in
leaf and seed to the extent of 0.235% and 0.37%exdively, the levels were much less than those in

root and stem bark.
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Table 28. Strychnine content of different parts 8frychnosnux-vomica

Age Strychnine content (%) of plant part
sl of
No Place of collection | tree Root Stem
Leaf Seed
V) Bark Wood | Bark| Wood
Muvattupuzha
1 market, Eranakulam 1.244 0.325 - - -
Dist
2 Pala, Kottayam Dist. | 3 - - 0.398 - 0.046
3 Thattekkadu, 5 3.244 0.366 0.694 0.45) 0.105
4 Pala, Kottayam Dist. | 10 - - 1.322 - -
5 Chenkara 10 2.083 0.302 0.841 - 0.146
6 Thattekkadu 15 1.911 0.458 1.022 0.741 0.1%5
7 Chenkara 18 2.168 0.278 - - 0.17p
8 Koottala, Thrissur
Bist 20 0.653 0.205 1.213 - -
9 Pala, Kottayam Dist. | 25 - - 0.915 - 0.268
Edamalayar,ldukki
e 25 1.338 0.304 0.932 - 0.076
10 | =4 pe]
1 | Bhuthathankettu 25 1.089 0.141 0.560 0.560 0.1p7
12 | Pala, Kottayam Dist. | 45 2.26(0 0.381 1.091 - 0.422
13 | Pala, Kottayam Dist. | >50 3.919 0.416 1.787 - 0.664
14 | Pala, Kottayam Dist. | >50 0.797 0.255 - - 0.353
15 | Pala, Kottayam Dist. | >50 0.591 0.360 0.741 - 0.278
16 | Kuruppampady,
Eranakulam Dist 0.350
. Manjapra, 0.388
Eranakulam Dist
s Perumbavoor, 0.398
Eranakulam Dist
0.141- | 0.398-| 0.457- | 0.046- | 0.358-
Range %5 | o4s8 | 1787 0741 | 0.664 | 0398 |
Mean 1.775 0.316 0.963., 0.586 . 0.233, 0.379

Data on brucine content of different partsSofychnos nuxvomica is given in table 29. More or

less similar trend as in case of strychnine wasnkesl in case of this alkaloid. Mean brucine conten

of Strychnos nux-vomica was highest in root bark (2.887%) followed by stbark (2.140%). Root

wood and stem wood also contained brucine but at hesv levels, 0.440% and 0.015% respectively.
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Small amounts of brucine were also available i sead seed (0.474% and 0.591% respectively). In

summary, root bark is the richest source of thalaikl brucine followed by stem bark.

Table 29. Brucine content of different parts 8&fychnos nux-vomica

Age Brucine content (%) ¢t part
Sl Place of of
Ng collection tree Root Stem
) Bark Wood Bark Wood Leaf Seed
1 | Muvattupuzha 0.279 0.362 - - -
2 | Pala 3 - - 1.292 - 0.206
3 | Thattekkadu 5 4.192 0.519 1.530 0.0017 0.1B33
4 | Pala 10 - - 1.820 - -
5 | Chenkara 10 3.390 0.444 1.544 - 0.137
6 | Thattekkadu 15 1.837 0.526 1.106 0.014 0.034
7 | Chenkara 18 4.816 0.505 - - 0.485
8 | Koottala 20 0.965 0.345 3.884 - -
9 | Pala 25 - - 2.087 - 0.335
10 | Edamalayar 25 2.758 0.614 2.66p - 0.088

11 | Bhuthathankettu | 25 2.985 0.357 3.395 0.024 0.351

12 | Pala 45 3.591 0.474 1.834 - 1.474

13 | Pala 60 4.193 0.419 2.517 - 1.121

14 | Pala 80 3.765 0.268 - - 0.438

15 | Pala 100 1.869 0.451 2.006 - 0.889

16 | Kuruppampady 0.604
0.671

16 | Manjapra

17 | Perumbavoor 0.497

0.279_| 0-268—] 1.106 -| 0.007 —| 0.133-| 0.497-
Range 4816 | 0614 | 3.884 | 0024 | 1.474 | 0.671

Mean 2.887 0.440 2.140 0.015 0.474 0.591
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Expt. 8. Quality evaluation of Strychnos nux-vomica and Strychnos wallichiana (syn. S.
cinnamomifolia/ S. colubrina)

Data on strychnine content of different parts 8frychnos wallichiana is given in table 30.
Strychnos wallichiana is a species oftrychnos with twining habit. These plants are seen onlthia
wild. Estimation of strychnine content of differepiarts of this plant showed that this is a less
important source of strychnine when comparedSoychnos nux-vomica. But for root bark, which
contained on an average 1.073% strychnine, othes gxamined yielded low levels of this alkaloid.
Above all, Strychnos wallichiana is shy flowering and hence they rarely producedseseed is more
or less a pure source of alkaloid strychnine angréderentially used for the extraction of thisadtkd in
the preparation of homeopathic drugs. Takial these factors into consideratiorychnos
wallichiana can be considered less important from the pointiedv of utilisation as a source plant in

various indigenous systems of medicines.

Table 30. Strychnine content of different parts$ifychnos

Strychnine content (%) of plant part
S| Age of
. tree Root Stem
No Place of collection ) Leaf
Bark Wood Bark Wood
1 Bhuthathankettu 5 0.682 0.214 0.212 0.384 0.435
2 | Vadattupara 10 1.314 0.104 0.094 0.287 0.093
3 Bhuthathankettu 15 0.969 0.117 0.096¢ 0.315 0.184
4 Bhuthathankettu >50 1.328 0.152 0.038 0.224 0.87p
0.682 — 0.104- 0.038-| 0.224 —| 0.093-
Range 1.328 0.214 0.212 0.384 | 0.872
Mean 1.073 0.147 0.11 68.30 | 0.396
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Table 31. Brucine content of different parts &fychnos wallichiana

Age of Brucine content (%) of plant part
Sl|
Place of collection tree Root Stem
No Leaf
\) Bark Wood Bark | Wood
1 | Bhuthathankettu 5 1.036 0.332 1.247 0.0p6 0.413
2 | Vadattupara, Ernakulam 10 0.418 0.249 0.889 0.070.028
3 | Bhuthathankettu 15 0.119 0.235 0.364 0.005 0.902
4 | Bhuthathankettu >50 0.068 0.417 0.698| 0.047 0.002
0.068- 0.235- | 0.364- | 0.005-| 0.002-
Range
1.036 0.417 1.247 | 0.079 | 0.028
Mean 0.410 0.308 0.80d 0.03p 0.011

Data on brucine content of different partsufychnos wallichiana is given in table 31. Brucine
content of stem bark ranged from 0.364% to 1.247@%h an average of 0.800% and it was the best
source of the alkaloid when compared to other pfmarts. The alkaloid contents of other parts were
too low to be considered as important.

Conclusion. In an overall, root bark and stem bark were foundbé the richest source of both the
alkaloids inStrychnos nuxvomica where as irtrychnos wallichiana root bark was the best source of
strychnine and stem bark the best source of bruciMe relationship was apparently noticed between
the alkaloid content of different parts and agehaf plant. On the other hand, plants having s agee a
collected from different places of the stateowed wide variations in the total alkalaidntent
(strychnine + brucine). This variation can be htited to the genetics, age and ecological facfins.
genetic difference if any among the plants studiad the influence of eco-climatic factors on alkdlo

content require detailed examination.

Expt.9. Distribution of principal chemical constituentsin the aerial partsof Strychninetree

A 30-year Strychnine tree was selected for studyihg distribution of principal chemical
constituents in the aerial parts. Samples of teendbark were collected from various parts of the tr
trunk varying in diameter as well as agde Tsamples were analysed for ash, totalaetites,

strychnine and brucine content. The results arevehgraphically in Fig. 16.
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Fig.17 . Distribution of principal chemical constituents in the aerial paris of
Sirychnine iree

total aiktes, strychnine and brucine content are

The parameters tested namely ash,
It is generally believed that in trees, the

considered to reflect the medicinal property of tiig.
quality of the drug (stem bark) is positively cdated with its age. If this is true, the base of tree
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trunk will yield the best quality materiahd the branch tips will yield the most inée drug.
Accordingly, the drug of such trees is recommendake collected from the main trunk.

Contrary to this, it is found in this analyticalidy that there is no strict relationship between
the location on the stem and the quality of theklzdrthat point. Then the results indicate thatdhag
(stem bark) can be collected not only from the meatuunk, but also from the young branches and
twigs.

This finding has far reaching effect on the pattefrcollection and utilization bark of trees. As a
general practice, in several cases, more than &0 gkl trees are mercilessly cut to collect the lkma
amount of bark that it bears. This may lead torestion of such valuable trees. If it is that theugg
bark also yields equally good drug material as liseyved in this study, methods can be devised to
utilize the existing stock of trees in a sustaieaiianner. The branches on the tree can be harviested

phased manner without felling the tree.
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