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About the Newsletter
The ICAR-Directorate of Medicinal
& Aromatic Plants Research (ICARDMAPR) is one of the institutes of
the Indian Council of Agricultural
Research (ICAR). ICAR-DMAPR’s
mission is to conduct research on all
aspects of improvement, production
and utilization of medicinal and
aromatic crops. It also supports and is
engaged in activities of multilocational
testing of technologies through its out
reach organ, All India Co-ordinated
Research Project on Medicinal &
Aromatic Plants and Betelvine
(AICRPMAP&B).
AICRPMAP&B works in partnership
with State Agricultural Universities
and other organisations; undertakes
research on multilocation testing of
technologies, training and provides
scientific and technical advice and
information to a host of clients such as
farmers and growers, industries, etc.
This newsletter is published half
yearly to promote overall concern on
medicinal and aromatic plants with
emphasis on their conservation and
production technology. It provides
information, mainly generated in
ICAR-DMAPR and AICRPMAP&B.
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January - June 2018
Quinqennial Review Team (QRT) meetings

Quinquennial Review Team (QRT)
was constituted to review the work
progress of ICAR DMAPR and All
India Coordinated Research Project
on Medicinal & Aromatic Plants and
Betelvine (AICRPMAP&B) for the
period 01.4.2011 to 31.3.2016 as per
the Indian Council of Agricultural

Dr. A. K. Shasany, Sr. Principal
Scientist, CIMAP, Lucknow were
the members and Dr. P. Manivel,
Principal Scientist & Acting
Director, ICAR-DMAPR was the
Secretary.
The QRT review started with a
preliminary meeting with Dr. A.K.

Research (ICAR), New Delhi vide
Office Order F.No.1 (13)/2016-IA.V
dated 14th September, 2017. Dr.
H. S. Gupta, Formerly Director
General, Borlaug Institute for South
Asia (BISA) was the Chairman; Dr.
EVS Prakasa Rao, Formerly Head,
CIMAP, Bangalore; Dr. Harihar
Ram, Formerly Professor, Vegetable
Division, GBUAT, Pantnagar; Dr.
(Mrs.) Vidya S. Gupta, Formerly
Head, Biological Sciences, National
Chemical Laboratory, Pune and

Singh, DDG (Horticulture.) on 6th
October 2017 at KAB II, ICAR, New
Delhi. Dr. H. S. Gupta, Chairman
QRT; Dr. P. Das, Chairman, RAC
of DMAPR; Dr. T. Janakiram, ADG
(Hort-II) and Dr. P. Manivel, Acting
Director, ICAR-DMAPR attended
the meeting. Subsequently the
team visited the ICAR- DMAPR,
Anand on 29th November 2017 and
reviewed the work progress of the
directorate. The performance of
AICRP centers were reviewed at
...Continued at page 2
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Editorial

While writing this editorial, I feel very happy and

communicates the finding to the farmers and stalk

proud because in the last six months the directorate

holders time to time. In this direction, training of

along with its AICRP centers has made many

trainers on good agricultural and collection practices

remarkable achievements. To mention a few, it has

for medicinal plants is being taken up regularly and

developed high yielding varieties in isabgol, asalio and

trainers and farmers are being benefited. This activity

ashwagandha and registered one isabgol and two

is being taken up throughout our country with the

senna accessions with NBPGR as valuable genetic

funding assistance from National Medicinal Plant

stock/germplasm. Further, many senna accessions

Board (NMPB), New Delhi so as to ensure the quality

with different distinct

and sustainable raw herbal material supply to the

morphological characters

were also identified and many research achievements
like molecular marker analysis of genetic diversity
in guggul, identification of elite bael accession for
commercial cultivation, screening of ashwagandha
germplasm for leaf blight disease, improvement of
root yield and bioactive principles of ashwagandha
by

organic

nutrient

management

practices,

standardization of solvents for improving extraction
of major active ingredients of mandookaparni,
morpho-anatomical characterization and chemical
profiling of Cassia and related genera, etc. have been
done. “Herbal Kisan” – a mobile app that provides all
the basic information related to cultivation of major
medicinal and aromatic plants has been released for
the benefit of farmers, students, scientists and stalk
holders. Further, our directorate has bagged the best
march past award in the ICAR sports Tournament
2017 (Western zone) organized at ICAR–CAZRI,
Jodhpur. The staff of DMAPR has got many latest

pharma industries and traditional healers.
The QRT team headed by Dr. H. S. Gupta, Formerly
Director General, Borlaug Institute for South Asia,
New Delhi visited our directorate during March,
2018 and appreciated our directorate’s achievements
after taking up a review for the last five years. At the
same time the team has identified major issues to be
handled in the coming years. Similarly, during the
visit of Dr. Trilochan Mohapatra, Secretary (DARE) &
Director General (ICAR) during February, 2018, not
only appreciated the performance of the directorate
but also guided by giving appropriate suggestion and
advise for meeting the future challenges. So, while
we feel proud of our past achievements, we have to
keep on going on the right direction and right speed
to provide the sustainable progress that lead us to
marching towards its ultimate goal, “HEALTH FOR
ALL”.
Jai Hind

trainings in their field of specialization.
The directorate besides doing quality research, it also



- P. Manivel

...Continued from page 1

four places viz., at TNAU, Coimbatore (04.01.2018),
NAAS Complex, New Delhi (18-20 January, 2018),
OUAT, Bhubaneshwar (06-09 February, 2018) and
ICAR-DMAPR, Anand (12-14 March, 2018). The
team had in-depth discussion with the Director
and Scientists of the Directorate and suggested
some useful areas for improvement of the ongoing
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research programmes. After the discussion, the QRT
congratulated the Director, Scientists and Staff of
the Directorate for their significant achievements
in research and infrastructure development. The
QRT had submitted a detailed observations and
recommendations in the final report submitted to
the ICAR.

Breakthrough and Research Highlights
Trait specific germplasm line
identification/ registration
In isabgol (Plantago ovata), DPO-9
(IC0623443; INGR17055): an extended
bract mutant was registered as trait
specific germplasm at the national
genebank. (Contributors: Dr. R.
Nagaraja Reddy and Dr. P. Manivel,
ICAR-DMAPR)

In senna (Cassia angustifolia), two
accessions viz., DCA-121 (IC0610825,
INGR17079): with small pod size and
DCA-124 (IC0610826; INGR17080):
plant type with broad pods and leaves
were registered as trait specific
germplasm at the national genebank.

DCA-121 (INGR 17079)

DCA-124 (INGR 17080)

Five accessions viz., DCA-243 broad
leaf plant type, DCA-149, a dwarf plant
type, DCA-214-1 plant type with dark
green leaves with small pods, DCA-225
early flowering plant type, DCA-153
light green plant type and DCA-84 dark
green plant type with ovate round leaf
shape with pubescent cured pods were
newly identified. (Contributors: Dr. R.
Nagaraja Reddy and Dr. P. Manivel,
ICAR-DMAPR)

Molecular marker analysis of
genetic diversity in guggul
Genetic
diversity
vis-a-vis
reproductive behaviour of guggul
(Commiphora wightii) was conducted
by including accessions collected from
the natural habitats of Gujarat and
Rajasthan. RAPD and ISSR markers
were used since genome sequence
information is lacking in the species.
Twenty four RAPD primers and 16
ISSR primers amplified a total of 185
and 128 reproducible DNA fragments,
respectively with fragment sizes
ranged from 200 to 3,000 bp. The
results showed that the trend of genetic
variation was not strictly correlated
to the geographical locations, but
was related to the reproductive
behaviour of the populations. The
diversity was somewhat low in
Rajasthan populations where only
apomictic populations are distributed.
Populations of maximum genetic
diversity along with sexual forms
were found distributed in Gujarat
populations, especially in Kutchh,
Dwarka, Jamnagar and Porbandar
populations. Hence the study indicated
these areas as the original areas of the
species distribution from where it was
spread to the other parts of Gujarat and
Rajasthan. (Contributors: Dr. Ashok
Kumar Bishoyi, Dr. Aarti Kawane, Dr.
Anjai Sharma and Dr. Geetha K.A.,
ICAR-DMAPR)
Identification of elite bael accession
for commercial cultivation
Ninety-eight bael (Aegle marmelos)
accessions evaluated showed wider
diversity in terms of plant height, plant
spread, stem girth, fruit shape, fruit
size, number of fruits per tree, other
fruit characters, gum and seed weight,
imperatorin and essential oil content.
The highest fruit yield was in DAM
- 25 (123.37 kg tree-1), imperatorin
content was higher in DAM - 124 (2.99
mg g-1) and essential oil content in
fresh leaves was and DAM - 161 (6.50
g kg-1). Accession namely, DAM-124,

DAM-92, DAM-10, DAM-36, DAM-161
DAM-17, DAM-25 and DAM-71 were
most distinct and rich in fruit yield,
fresh leaf yield, essential oil yield
and imperatorin content, therefore,
suitable for cultivation and industrial
purposes. (Contributors: Dr. P.L. Saran;
Dr. Narendra Gajbhiye, ICAR-DMAPR).
Screening
of
ashwagandha
germplasm for leaf blight disease
Identification and exploration of
elite lines for resistance breeding in
ashwagandha (Withania somnifera)
was made when the symptoms of the
disease appeared at ICAR DMAPR.
The observations were made based
on disease rating scale of 0-9. One
hundred and forty germplasm
accessions and 328 breeding lines of
ashwagandha were screened for leaf
blight disease. Twelve germplasm
accessions and 36 breeding lines were
found moderately resistant to resistant
for Alternaria leaf blight. (Contributors:
Dr. R.P. Meena and Dr. P. Manivel, ICARDMAPR)
Development of high yielding
cultivars
The Institute Research Committee (IRC)
held on 26th July 2017, recommended
two superior varieties i.e., one each
in ashwagandha and isabgol for
cultivation. In ashwagandha, Vallabh
ashwagandha-1 (DWS 132) the new
variety developed through pure line
breeding was recommended as a
superior variety. DWS-132 recorded
589.4 kg ha-1 dry root yield which
was 3.69, 3.69 and 3.18% higher
over the check varieties JA 20, RVA
100 and JA-134, respectively. It has
orange coloured berries that can be
used as an important marker trait for
varietal identification. It is suitable
for cultivation in Madhya Pradesh,
Gujarat, Rajasthan and other parts of
the country.
In isabgol (Plantago ovata), DPO-4
(Vallabh Isabgol-4), the new variety
developed through mutation breeding
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was identified as a superior variety for
cultivation. Its seed yield ranged from
886 to 947 kg ha-1 and under favourable
conditions and good management the
yield reaches up to 1300 kg ha-1. The
crop matures within 110-120 days.
The leaves are light green as compared
to dark green leaves of its parent GI2, and long spike whereas GI-2 has
medium spike length. (Contributors: Dr.
P. Manivel and Dr. R. Nagaraja Reddy,
ICAR-DMAPR).
Root yield and bioactive principles
of ashwagandha improved by
organic nutrient management
practices
Field experiments were conducted
for two consecutive years to study
the effect of different organic
nutrients sources on yield and quality
of ashwagandha. The treatment
comprised of different organic
manures (FYM, vermicompost and
castor cake) and microbial consortia
along with recommended doses of
fertilizer and the control. Application
of the organic nutrient sources
invariably improved root yield and
bioactive principle in ashwagandha.
The highest fresh (1505 kg ha-1) and
dry (767 kg ha-1) root yields as well as
total withanolide contents (0.947 mg
g-1) were recorded under the treatment
receiving castor cake + microbial
consortium. Combination of organic

manure with microbial consortia had
the highest withanolide content. The
study indicated that castor cake and
vermicompost could be promising
nutrient source for production of
quality medicinal herb by improving
soil properties. (Contributors: Dr. B.
B. Basak and Dr. Narendra Gajbhiye,
ICAR-DMAPR).
Standardization
of
solvents
for improving extraction of
major
active
ingredients
of
mandookaparni
LC-MS/MS
was applied for
quantitative determination of the four
different triterpenoids [asiaticoside
and
madecassoside]
and
their
aglycones [asiatic acid and madecassic
acid] in the leaves of mandookaparni
(Centella asiatica) extracted by different
solvents from non-polar to polar, viz.
petroleum ether, chloroform (CHCl3),
ethyl acetate (EtOAc), acetone, ethanol,
methanol, and water. It was found
that methanol, ethanol, and acetone
were superior solvents for extraction
of the four triterpenoids as compared
to the other solvents used. The results
revealed that all the triterpenoids
were present at high concentration
in ethanol, followed by methanol,
acetone, EtOAc, water, CHCl3, and
petroleum ether. (Contributor: Dr.
Narendra Gajbhiye, ICAR-DMAPR).

Morpho-anatomical
characterization and chemical profiling of
Cassia and related genera
Morphological
and
anatomical
characterization
and
chemical
profiling using a RP-HPLC of 15 species
of Senna were carried out. Selected
species could be differentiated on the
basis of their habit, morphological
and anatomical characters. Based
on the sennosides content, three
species, i.e., S. tora , C. javanica and
S.occidentalis could be considered
as potential alternative sources of
sennosides A and B. (Contributors:
Satyanshu Kumar and Dr. Raghuraj
Singh, ICAR-DMAPR)
Microencapsulation
of
herbal
extracts
Microencapsulation
process
was
developed for kalmegh (Andrographis
paniculata)
and
senna
(Cassia
angustifolia) extracts. HPLC analysis
confirmed that andrographolide and
neoandrographolide were retained in
the microencapsulated product from
A. paniculata. Also, HPLC analysis
confirmed that sennoside A and B were
retained in the microencapsulated
product from extracts of C. angustifolia.
Fruit juice of Garcinia juice was also
microencapsulated to increase its shelf
life. (Contributor: Dr. Satyanshu Kumar,
ICAR-DMAPR)

From the Directorate

Training on tulsi cultivation and market
opportunities
A One-day farmers’ training cum stake holder meet
on “Tulsi cultivation and market opportunities” was
organized on January, 05, 2018 at Ravipura, Petlad
by the Directorate under central sector scheme (CSS).
Sixty-three participants were selected for the training
from Ravipura and nearby villages .Dr .P.L. Saran,
Senior Scientist (Horticulture), Dr .R. P. Meena, Scientist
(Plant Pathology) and Dr. K. A. Kalariya, Scientist
(Plant Physiology) and Dr. V. Thondaiman, Scientist
(Spices, Plantation and MAP Crops) delivered lectures
on different aspects for improving tulis cultivation.
Personnels from two private herbal companies, viz.,
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Windson Organic Pvt. Ltd. and Patanjali explained
market opportunities of MAPs. The messages of MGMG
and Swacch Bharat Mission were also conveyed to the
farmers. At the end of the programme, vote of thanks
was given by Shri .S.B .Prajapati.
Twenty-five days’ Skilled training on essential oil
extraction
Twenty-five days’ skilled training on “Essential
Oil Extraction” (AGR/Q0902) for 25 unemployed
youth was oraganized from February 16 –March 12,
2018 by the Directorate under the Central Sector
Scheme (CSS). The programme was funded by the
DASD Calicut, Kerala and supported by ASCI, New

Delhi. The participants for the skill training were
selected from different villages of Boriavi, Anand and
Ahmedabad. This training programme was
inaugurated in a formal function and Dr. Dhaval R.
Kathiriya, Director (I.T.) AAU, Anand was the chief
guest of the program. The convener of the skilled
training course was Dr. P.L. Saran. The programme
was conducted by 35 lectures by experts, 20 practicals
and 5 field visits.
Training cum awareness program on Protection
of Plant Varieties and Farmers’ Rights organised
One-day Training cum Awareness program on
Protection of Plant Varieties and Farmers’ Rights
Act (PPVFRA) was organised at Savpura village,
Tharad, Banaskantha, Gujarat on 19th March, 2018.
Different aspects of PPVFRA deliberated in the
training included PPVFRA overview, Farmers’ rights
and others. A video film on PPV&FRA was shown
during the programme.
Institute Management Committee (IMC)
The 32nd IMC meeting was organized on 13.03.2018,
at ICAR DMAPR.
Patent application filed
A patent application entitled “A Phosphorus Enriched

Vermi-Compost Composition  and its Method of Preparation”

was filed by the ICAR-DMAPR (Application No.

Name

201811011217; inventors: Dr.B.B. Basak, Dr. Narendra
Gajbhiye, Dr. Ajoy Saha and Dr. P. Manivel).
IP generated
Isabgol leaf transcriptome information has been
deposited at the National Center for Biotechnology
Information (NCBI) BioProject database (Short Read
Archive) under Bioproject number PRJNA382334
with BioSample accessions SAMN06704580,
SAMN06704581, SAMN06704582, SAMN06704583
and the Transcriptome Shotgun Assembly (TSA)
at DDBJ/EMBL/GenBank under the accession
GFNS00000000.
Awards and recognitions
ICAR-DMAPR bagged Best march past award in
the ICAR sports Tournament 2017 (Western zone)
organized at ICAR–CAZRI, Jodhpur during January
16–20, 2018.
Distinguished visitors:
• Dr. Trilochan Mohapatra, Secretary (DARE) &
Director General (ICAR), New Delhi on February
03, 2018
• Dr. H. S. Gupta, Formerly Director Genera, Borlaug
Institute for South Asia, New Delhi during March
13-15, 2018
• Prof. P. Das, Formerly Director, Regional Plant
Resource Centre, Bhubaneswar on March 16, 2018

Human Resource Development
Details

Scientific Staff
Dr. Satyanshu Kumar

Competency Enhancement Programme for Effective Implementation of Training
Functions by HRD Nodal Officers of ICAR, at ICAR NAARM, Hyderabad during
February 15-17, 2018.

Dr. R.P. Meena

Training program on “Computational and statistical Advances for analysis of
biological data of agriculture” at ICAR- IASRI, New Delhi during March 24 to April
13, 2018.

Sh. Manjesh G.N.

3-months attachment training at CSIR-CIMAP, Bengaluru during December 01, 2017
to February 28, 2018.

Technical Staff
Mrs. Parul Purohit

KOHA for Library Staff of ICAR at ICAR-NAARM, Hyderabad, February 05-09, 2018.

Administrative Staff
Mr. Vijay Kumar

Advance Management Development Programme on Public Procurement at National
Institute of Financial Management, Faridabad during January 08-12, 2018.

Conference/Seminar/Symposium
Dr. B.B. Basak

National Seminar on ‘Emerging Techniques in Food Sample Analysis’ at College of
Food Processing Technology and Bio energy, Anand Agriculture University, Anand on
January 31, 2018.
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Honorable Prime minister’s
interactions with farmers

Honorable Prime Minister Shri
Narendra Modi had a direct
discussion with the farmers across
the country on 20thJune, 2018 at
9.30 am. The discussion was mainly
focused on Doubling the farmers’
income by 2022, and achievements
of various government schemes.
Honorable Prime Minister had a live
discussion with farmers representing
all the states of our country. Farmers
from various states shared their
success stories after adopting novel
technologies, schemes and subsidies
provided by the Government. The
entire live programme was shown
at the Auditorium of ICAR-DMAPR,
Anand, Gujarat and the programme
was attended by a gathering of
80 people comprising of regional
farmers, scientists, and staffs of
the directorate. The entire event
was highly beneficial to the farmers
participated and motivated the
young agri-business aspirants.
Availability of planting material
ICAR-DMAPR provides planting
material of the following medicinal
and aromatic plants for commercial
cultivation:
Aloe,
Asalio,
Ashwagandha,
Guggul,
Isabgol,
Kalmegh,
Lemongrass,
Mandukaparni,
Palmarosa and Senna. In addition
to the above species, planting
material in limited quantities is
also available in a number of other
species also. You may visit our
website for further details: dmapr.
icar.gov.in
Contact details:
The Director, ICAR-DMAPR,
Boriavi, Anand, Gujarat
Editor
:
Associate Editor :
Published by
:
		
		
Printed at
:
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Species of Interest

Clitoria ternatea L. (Fabaceae)

Clitoria ternatea L., belonging to the family Fabaceae is a very well known
Ayurvedic medicinal plant used for different ailments. It is commonly
called butterfly pea or conch flower or ‘Aparajita’. The species believes
to be a native of the Caribbean, Central America and Mexico, but is now
naturalised all over the tropical parts of India. The plant is also suitable
as a green manure and cover crop. Besides suppressing many perennial
weeds, it enriches the soil by fixing nitrogen. Clitoria ternatea is now widely
distributed throughout the humid, lowland tropics occurring both naturally
and in cultivations although no improved cultivars have been developed.
The plant bears solitary, axillary, papilionaceous flowers, white or bright
blue in colour with yellow or orange center. The fresh root is slightly bitter
and acrid in taste. In the traditional (Asian) Indian systems of medicine
particularly in Ayurveda, the roots, seeds and leaves of the species have long
been widely used as a brain tonic and promote memory and intelligence.
The leaves and roots are used in the treatment of a number of ailments
including asthma, body aches, especially infections, urinogenital disorders,
and as an anthelmintic and antidote to animal stings.
The major phyto-constituents found in Clitoria ternatea are the pentacyclic
triterpenoids such as taraxerol and taraxerone. Two varieties, blue
and white flowered, are mentioned in Ayurvedic texts. Among the two
varieties, the white-flowered one is believed to be therapeutically more
active, and hence preferred. The blue-flowered variety is generally used
as a substitute for the white-flowered one. Flowers of Clitoria ternatea
was typical papilionaceous zygomorphic type. Flowers were pedicellate
and length of the pedicel was 4-5 mm. Propagation is done through seed.
The species is not under regular cultivation and the raw drug is mainly
collected from the wild.
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