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Prospects of medicinal plant based agri-horticultural system In arid apg
semi-arid parts of India

World population is nearing five billion to-
day and with this rate of growth, it is likely to touch
7.5 billion by the year 2020. Global estimates
indicate over 3/4th of the five billion world popu-
lation cannot afford the products of the western
pharmaceutical industry and have to rely on the
use of traditional medicines, which are mainly de-
rived from plants. This fact is well compiled by
W.H.O. in an inventory of medicinal plants listing
over 20,000 species. As a part of strategy to
reduce financial burden on developing countries
which spend 40-50 per cent of their total health
budget on drugs, W.H.O. currently encourages,
recommends and promotes the inclusion of herbal
drugs in national health care programmes.

Exploitation of herbal wealth from our for-
ests for medicinal plants based drug industry has
been an age old practice. Most alarming prob-
lem, the industry has been facing and will face in
future, is the dwindling supply of plant material
from natural sources. On account of excessive
exploitation of these plants for drug industry, many
of the medicinal plants are facing regeneration
problems. Under such circumstances, populari-
zation of medicinal plants based agroforestry sys-
tems in accordance with the soil and climatic con-
ditions of a particular region, will go a long way
- not only in ensuring the supply of plant material to
the drug industry but also in uplifting the socio-

economic status of the teeming millions of our
country,

K.R. Solanki and S.K. Shukla
National Research Centre for Agroforestry
Jhansi-284003

Agroforestry is the need of the hour for sys-
tained productivity in rainfed and problem areas
such as wasteland and dryland etc., to meet the
needs of burgeoning population for the food, fuel,
fodder, small timber etc. Agroforestry for mar-
ginal and non forest areas ensures effective utiliza-
tion of soil and other resources. Of various
agroforestry systems, agrihorticultural system re-
fers to the system, wherein fruit trees form the
woody perennial component of the agroforestry
system. Zizyphus mauritiana based agri-horti
systems are gaining popularity in arid and semi-
arid regions of our country. Ber, Aonla and Bael
are such fruit trees as can be exploited success-
fully for utilizing alkaline and barren patches and
marginal lands in areas of low rainfall. The me-
dicinal and aromatic plants which have bright pros-
pects for incorporation in medicinal plant based
agri-horticultural system, are described below:

1. Cassis angustifolia Vahl. (Senna)

Senna is one of the most commonly used
drug as a laxative, both in the modern as well as i.n
traditional system of medicine. Indian senna!s
obtained from leaves and pods of (a3
angustifolia and is grown extensively in the dis-
tricts of Tirunelveli and Ramanathapuram ofTamll‘
Nadu and to small extent in Cuddappa district of

AP, and Pune in Maharashtra. Sennais usd”"

useful n

medicine as a cathartic. It is especially i
ista

habitual constipation. It creases the per!
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movement of the colon. The pods have the same
therapeutic effect as the leaves, but they cause less
gripping. The laxative principles in senna are two
glycosides-sennosides A & B. The manufacture
of the active principles viz. Calcium sennosides in
India, has not kept pace with the production and
therefore, considerable produce is exported.

The crop can be grown successfully in red
loamy, coarse gravelly soils under rainfed condi-
tions. Crop may be grown during rainy season
from the month of July. The plant is propagated
by seed. Seeds have hard and tough seed coat.
Soaking of seed in water for 10-12 hours prior to
sowing and taking only swollen seeds ensures 100
per cent plant stand. The crop is ready for the
first stripping of leaves in 90 days. Leaves are
dried in the sun. Senna (Cassia angustifolia) has
been grown as 130 days crop under rainfed con-
dition at Jodhpur and Delhi with the help of life-
saving irrigation whenever rainfall is low or erratic.

2. Catharanthus roseus (Periwinkel)

It was known for use in the treatment of dia-
betes in our country. The alkaloids vinblastine and
vincristine, present in the leaves of the plant, are
recognised as anti-cancer drugs. Raubasine
(aymalicine) and reserpine, present in the roots,
are recognised as anti-fibrillic and hypertensive
agents, respectively. Catharanthus roots and ba-
sal stems have worldwide demand and are ex-
ported from India. In view of the export and in
house demands, several new factories are coming
up in south India for manufacture of raubasine from
Catharanthus roots. Thus, there is increasing
scope for cultivation of this crop in India. It can
be grown successfully in light textured marginal
soils. The yield of leaves and roots under rainfed
conditions is 0.75 t/ha each on dry basis. The
yield of total alkaloid from air dried roots is about
0.18% on air dry basis. A net profit Rs. 3590/-
to Rs.4840/- can be obtained from cultivation of
Periwinkle. It is found to grow well as 200 days
crop in low rainfall tracts of peninsular India. This
crop withstands both drought and alkalinity, though
it reduces root yield.

3. Rauvolfia serpetina (Sarpagandha)

The roots of R.serpentina were used for
centuries by the Ayurvedic and Unani systems of
medicine in India for various types of ailments,
ranign from disorders of the central nervous sys-
tem such as maniacal behaviour, insanity, snake
bite, schizophrenia, epilepsy and insomnia to In-
testinal disorders, child birth and opacity of the
cornea. Its importance in modern medicine was
recognised only after the isolation of a
pharmacodynamic principle, reserpine, in the roots
of plant which revolutionized the therapeutic use



of the drug as antihypertensive and sedative. There
is a very good demand of'its root and its alkaloids
in the intenational market. There isimmense pos-
sibility to extent its cultivation as understorey crop
in partial shade of fruit trees planted in agri-horti
system of agroforestry. The package of practices
and economics have been worked out in detail.

4. Glycyrrhiza glabra (Liquorice)

Liquorice roots (underground stolons) has
a large demand in medicine and confectionary in
India. The current demand is met by imports. Tri-
als made under the ICAR Project has shown that
a 18 to 20 months crop produces 2 to 2.5 tonnes
of dry roots containing 5 to 8 per cent glycyrrhizic
acid. General cultivation practices have been
worked out. It could be raised in semi arid re-
gions.

S. Cymbopogon martinii var. motia
(Palmarosa oil grass)

The oil of palmarosa grass in India is ob-
M -

tained by steam distillation of foliage and flower-
ing tops of the grass obtained by steam distillation
of foliage and flowering tops of the grass obtained
both from wild growing stocks in forests and un-
der cultivation. This oilis a rich source of geraniol
which imparts refreshing fresh rosaceous odour
to many products. This crop is a very hardy one,
tolerates both salt affected soils and drought; its
nutrients requirements are modest. Commercial
cultivations are coming up in M.P., AP
Maharashtra, Karnataka and Kerala states. Cul-
tivation practices are described in detail.

6. Solanum viarum (Khasi Kketaris)

The demand for dry berries of a Khasi
ketaris (Solanum viarum) has emerged again for
production of solasodine and 16 DPA in the coun-
try. Thisis again a hardy species which withstands
drought and alkalinity with a certain limitation in
yield. A number of varieties having few to negligi-
ble spines are evolved for commercial cultivation
to utilize marginal lands. This crop is better grown
in kharif season when it remains for 5 to 7 months
in field and produces higher berry yield in mild cli-
mate; high temperature during reproductive phase
reduces fruit set.

7. Vetiveria zinzinioides (Khas)

It inhabits poor marginal lands of high
pH values. This species withstands drought as
well as periodical inundation of water. The oil of
khas roots is priced high and has a large demand
in the country and abroad. A new hybnd line (Hby-
8) developed at NBPGR, has been found to pro-
duce higher oil yield under multi-locational tnals.



Acacia

and Albizia : Important medicinal trees for tropical and sub

tropical areas

Trees plays a vital role in protection of

human life, conservation of nature, maintaining
ecological balance and checking population in
surroundings. In our country, trees were con-
sidered important for the prosperity of coun-
try. From the beginning of civilization, trees have
played an important role in preparation of
Ayurvedic medicines from different plant parts.
The epics of Aryans, the Ramayana and the

A. K. Bisaria and Rajeev Tiwari
National Research Centre for Agroforestry
Jhansi: 284 003

Mahabharata mentioned about medicinal use
of trees. On the other hand, now a days the
population of our country is increasing at an
alarming rate in comparison to agricultural lands.
Therefore emphasis must be laid on the plant-
ing of, medicinally importance, tree with agri-
cultural crops in a same piece of land and re-
quired less water and plays less competition
with agricultural crops.

In agroforestry for tropical and subtropi-
cal areas, family Minosaccae is the very im-
portant family which is belongs to order
legumininales. A number of medicinally impor-
tant trees like Acacia and Albizia (belongs to
this family) and a number of species are repre-
sented in our country and also adopted by the
famous. These are as follows :

1. Acacia catechu (Hindi- Khair) Acacia
catechu occurs 1n all parts of central India,
Bihar and Decan. It is a spring, medium sized
tree with rough dark coloured bark. The wood
is extremely hard, tough and white ants proof.
The most important product of the treeis a res-
inous extract called catechu or ketch. The
catechu is used medically i.e. bark astringent,
digestive and useful in cough and diarehorea,
Khersal used for sore throat and cough. Exter-
nally applied to bids and skin eruptions. Gum
is substitute of gum arabic.

2. Acacia nilotica (Hindi- Kikar or Babul) :

Acacia nilotica is adopted by the farm-




ers in through out drier regions of north, central
and south India and useful for dry and arid ar-
eas as a fence, shelter belts, avenues, bind
breaks etc. It is a medium sized grey
tomenentose spring tree. Leaves and bark are
astringent to bowels. Leaves are used to cure
bronchitis, piles and for healing fractures. Bark
is used to cure cough, bronchitis, diarrhoea,
dysentery, leucoderma and urinary discharges.
The gumis astringent to bowels, cures leprosy,
urinary and vaginal discharges (Ayurveda).

3. Acacia debita Link (Hindi- Valet Kikar)

This tree is native of south Australia and
introduced in Nilgiris and planted on hilly re-
gions. It is a small tree with stipular spines
largely grown as a hedges. Flowers used for
good quality numora perfumes. The tree yields
a very fine gum, which is better than arabic gum
and this gum is used in bronchial asthma.

4. Acacia senegal (/Hindi- Kumpta)

This tree occurs in dry tracts of Punjab,
Haryana, Rajasthan and can be grown as hedge
and wind break in deserts and raising thick for-
est to covers base areas. A. senegal is a small
tree 6-12 ft. height flowering during winter
months. A gumiis collected from the tree which
is internally used in inflammation of intestinal
mucosa and extremely in burns, sore nipples

etc. and root are used in dysentery and nodu-
lar leprosy.

S. Acacia arabia (Hindi- Babul, Kikar)

Acacia arabia occurs in arid regions of
Gujarat, Rajasthan and the Punjab. Itisa spring
medium sized tree with dark brown back flow-
ering during rains. The young branches and the
fruits are largely eaten by camels and cattle.

-

The plants yields a gum by making InCisiong in
the stem and allowing the juicy liquid that Cames
out to solidify. This gum is used medicinally in
diarrhoea, dysentery and in diabetes. The bark
is astringent and is used in tanning,

6. Albizia procera (Hindi- Safed siris);

Albizzia procera is occurs in the most
part of central as well as eastern parts of India,
A. procerais atall, unarmed fast growing tree
The heart wood ig brownish, durable and sea-
sons well and used in making cart wheels, ag-
ricultural implements. The bark is used in tan.
ning and in times of scarcity it is grounded up
with flow and eaten. The leaves are used me-
dicinally as a insecticidal and made into poul-
tice and applied to ulcers.

7. Albizzia lebbek (Hindi- Black Siris) :

).

ALMZIA LEBREX
it frew

Albizia lebbek grows in tropical aﬂd_S.Ub'
tropical areas including Himalayan regions.

——
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A. lebbek is a large unarmed deciduous tree
with greyish bark. The heart wood is dark
brown tough and is used in making cart wheels.
The leaves and branches are used as a fodder.
The bark and the seeds are astemigent and are
given in piles and diarrhoea. The root bark is
powder form is used to strengthen gums. The
flowers are given in night blindness. The plant
are also used in snake bite and scorpion stings.

8. Albizia stipulata Syn. A. chinensis
(Hindi- Siran).

Albizia chinensis occurs in the moist tropical
and subtropical regions. It is a flat topped tree.
The tree yields a gum which is used for sizing
paper in Napal. The branches are cut for fod-
der. The infusion of bark is used as a lotion for
cuts, and skin diseases.

Farmers’ training on budding in Aonla and Ber

A training was organised on 12th and 13th
August, 1997 at National Research Centre for
Agroforestry, to bring the awareness about the
technique of budding in aonla and ber among the
farmers of nearby villages. The training was at-
tended by the farmers from the villages, viz. Karari,
Taragram and Punawali of Jhansi district. Dr. KR.
Solanki, Director of the Centre apprised the par-
ticipating farmers of the revolution in the field of

- Dr. AS.Gill,

PROMOTIONS

promoted to Technical Officer.

Principal Scientist has been transferred to IGFRI. Jhansi,

- Sh.N. Pandya. Sr. Tech. has been transferred to NRC for Soybean, Indore (M.P.)

R.P. Dwivedi and S.K. Shukla
National Research Centre for Agroforestry,
Jhansi-284003 (U.P)

aonla and ber production in Bundelkhand region
through budding and top working of naturally oc-
curring plants of aonla, ber and Jharben. “It will go
a long way in generating the employment oppor-
tunities forunemployed rural youth”, he added. The
training comprised of lectures and practical exercises
onbudding inaonla and ber. Each and every farm-
ers was provided with budding tools and matenals
to have a practical exposure to the techniques.

- Sh.S.N. Pandya, Dr. A, Datta and Sh. S.P.S. Chauhan, Sr. Tech. Assistant were




AIR LAYERING: A SUCCESSFUL VEGETATIV.E PROPAGATm
TECHNIQUE IN NEEM (Azadirachta indica A. Juss)

K. R. Solanki, V.K. Gupta, R.V. Kumar and A. Dy,
National Research Centre for Agroforestry,
Jhansi-284003 (U p)

Vegetative propagation is one of the im-
portant means of producing a number of ge-
netically indentical individuals part cularly in out
crossing species and also in self pollinated spe-
cies in which out crossing can not be ruled out.

Neem is one of the important multipurpose spe-
cies whichis re-

cm diameter and 50-100 cm length were se-
lected for each treatment. First of all, 2-2.5 cm
length of bark were scalped out cylindrically
form 10-15 cm above the base followed by
treating the cut portion with different concen-
trations of IBA solution through absorbent
cotton moist

ceiving world-

wide recogni-
tion for its vari-
ety of bioactive
principles in the
current decade
and wider
adaptability in
arid and
semiarid re-
gions. Though
neem is pre-
dominantly self pollinated species however
outcrossing (5-10%) can not be ruled out. -

In view of producing genetically identi-

cal plants for establishing seed orchards at-
‘tempts were made to propagate neem through
cuttings and air layering in ordinary nursery by
application of different concentrations of IBA.
Root formation was not observed in cuttings

- but air layering gave encouraging results which
~are discussed here.

In the month of August, 97, 10 second-
ary/ tertiary branches per plant having 0.5-11 5

with the solution.
A bit of sphag-
num moss moist
with water was
covered upon
the treated area
and tied with
plastic ribbon.
A total of 11
treatment which
includes differ-
ent concentra-
tions of IBA with one treatment of distilled water
as control were taken for this purpose. Root
formation started after 40-50 days of treatment.
In general, it was observed that IBA treatment
increased the percentage of rooting in compari-
son to control. However, the best result was
obtained with the IBA treatments ranging form
300-2000 ppm. The rooted branches were de-
tached from mother plant, the tops of the branches
were covered with melted wax and then it was
planted into polybags filled with sand and soil (1:1)
Survivalin polybag was almost 100 percent.
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The second Research Advisory
under the Chairmanship of Dr. K. G. Tejwani, Ex. Director,

Committee meeting was held on 26-27 Dec., 97 at NRCAF
CSW CR & TI, Dehradun. Dr. P.S.
present in the meeting. The

Pathak, ADG (AF) ICAR, New Delhi - Member R.A.C. was
chairman expressed his august satisfaction on the progress of the centre.
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The third Management Committee
meeting was held on 28 Dec., 97 4
NRCAF under the chaimlans}u'p of
Dr. K R. Solanki, Director NRCAF,
Jhansi.

Dr. P.S. Pathak, ADG (AF) ICAR,
New Delhi., Dr. C.R Hazara,
PCFC, I.G.F.R.I. Jhansi and Sh.
D.D. Verma, Sr. FAO, IGFRI were
present.

Allelopathic evaluation of Tectona grandis leaf, root and soil aqueous
extracts on soybean

Sadhna Tripathi and Ashutosh K. Tripathi
Tropical Forest Research Institute
Mandla road, Jabalpur-482021 (M.P)

Tectona grandis, a large deciduous tree is confined to natural forest of M_P. Allelopathic
activity of leaf, root and soil aqueous extracts of 7econa grandlis in bioassays on germination, seedling
growth, nodulation, chlorophyll, protein, amino acids, peroxidase activity in leaves and protein in seeds
were examined. Aqueous leaf,root and soil extracts were prepared by refluxing material for 48 hours.

Results showed, all extracts increased protein content in seeds and leaves, improved nodulation
and increased peroxidase activity,promoted chlorophyll 'b'in leaves while adversely affected plumule
length. Leaf'and soil extracts promoted germination, shoot length and root length of soybean, while
decreased carbohydrate. soil and root extracts promoted radicle length and amino acid while inhibited
ascorbic acid in leaves. Leaf and root extracts reduced chlorophyll 'a' content in leaves. Nitrogen

application (urea) combined with all extracts has adversely affected carbohydrate, ascorbic acid, plumule
length, germination,radicle length and nodulation of soybean.

: Quantitative 'and qualitati\(e analysis of extracts revealed presence of polyphenols and glycosides
in the extracts and their concentration has a negative effect on stimulatory activity. stimulutory acivity

was in the order soil > Leaf >Root . High performance Liquid Chromatography revealed and presence
of 4 phenolic acids in leaf, 6 in root and 6 in soil extracts.

: Henf:e, leaf, root and soil extracts have promotary effect on soybean, when nitrogen was
given along with the extracts it has adversely affected most of the parameters investigated.









