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PREFACE
In recent decades there has been consistent rise in demand for plant based medicines
and healthcare products worldwide for the treatment fatal diseases such as HIV, AIDS,
cancer, etc. However, the quality systems and validation procedures governing the sector
are not commensurate with such growth. The most frequently encountered criticism about
the herbal medicines and allied healthcare products relates to consistency of products in
terms of quality, efficacy and safety, which can be summed-up as “minimum therapeutic
guarantee”. This concern is genuine as the very purpose of any healthcare product is
cantered on an ethical assurance to the end user. There have been many reported instances
of sub-quality herbal formulations being marketed, due to non-compliance of even the
available requirements of minimum therapeutic guarantee. Lack of appropriate knowledge
about the natural resources being used and techno-cultural variance in harvesting and
post-harvest practices – is one of major contributory factors for such poor quality medicinal
produce. Thus, in this changing scenario where plant based therapies are becoming day by
day acceptable, cultivation of medicinal and aromatic plants can play an important role in
maintaining the quality of herbal drugs.
Efforts are being made in the line of doubling the income of the farmers as per the
vision of the Prime Minister of India wherein it is being emphasized that the strategies
should be based on the technologies already available, including varieties, which suits to
the agro-climatic regions of the state. The ICAR-DMAPR has taken the lead in developing
superior varieties, technologies, patents, and good agricultural practices for a number of
medicinal and aromatic plants. Its outreach programme, All India Coordinated Research
Project on Medicinal & Aromatic Plants and Betelvine (AICRP-MAP&B) is also contributing
in this endeavour and expanding our area of research. The achievements for the year 201617 are presented in this annual report. I am sure it will be useful for research and farming
communities. I am happy to share, during the year five high yielding varieties of medicinal
plants like ashwagandha, isabgol and asalio are released, besides, we are awarded with
“Cashless ICAR Institute Award” by the council for making cashless money transactions
in the directorate and “ICAR Best exhibition stall” award at Krishi Unnati Mela, 2016 which
is a matter of pride. It is also important to mention here that the directorate has filed six
patents during the period of report besides more research publications in many high
impact journals. The visits of dignitaries, to name few Dr. Trilochan Mohapatra, Secretary,
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Department of Agricultural Research and Education & Director General, Indian Council of
Agricultural Research during 2016-17 has immensely benefitted by their ideas as well as
valuable comments for the planning and development of the directorate.
I take this opportunity to place on record my sincere gratitude to our Director General,
Dr. Trilochan Mohapatra; Dr. N. K. Krishna Kumar, Formerly Deputy Director General (HS), Dr.
A. K. Singh, Deputy Director General (HS), Dr. T. Janakiram, Assistant Director General DG
(HS), and Dr W.S. Dhillon, Assistant Director General (HS), ICAR for their keen interest and
constant support in developing the institution of repute. My special thanks to Dr. Jitendra
Kumar, Formerly Director, ICAR-DMAPR who has taken the Directorate to the new heights
in terms of quality research, management and motivating force for getting many external
funded projects. Thanks are due to all the scientists of the Directorate as well as AICRPMAP&B for the timely submission of their research achievements which made us to publish
this report on time. Help rendered by my colleagues, Dr. R.P. Meena, Dr. Raghuraj Singh,
Dr. Nagaraja Reddy, Dr. Saran, P.L., Dr. Geetha K.A., Dr. Satyanshu Kumar in compilation of
the results and editing are also gratefully acknowledged. Special thanks to Mr. Vijay Kumar,
Administrative officer, Mr. Mangal Singh, Finance and accounts officer, Mr. Suresh Patelia,
PS to the Director and all the staff of administration and finance for their untiring efforts to
bring this report.
Jai Hind !
(P. Manivel)
Anand
5th June, 2017
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ABBREVIATIONS USED
AAU

Anand Agricultural University/ Assam Agricultural University

AICRP - MAPB

All India Coordinated Research Project on Medicinal and Aromatic Plants &
Betelvine

BAU

Bihar Agricultural University/ Birsa Agricultural University

BCKV

Bidhan Chandra Krishi Vishwa Vidyalaya

B:C ratio

Benefit cost ratio

CCSHAU

Chaudhary Charan Singh Haryana Agricultural University

cfu

Colony-forming units

CTAB

Cetyl trimethyl-ammonium bromide

DAP

Days after planting

DAS

Days after sowing

DAT

Days after transplanting

DST

Department of Science and Technology

DUS

Distinctiveness uniformity and stability

ICAR - DMAPR

Directorate of Medicinal and Aromatic Plants Research

ETL

Economic Threshold Limit

FWB

Fresh Weight Basis

FYM

Farm Yard Manure

GAP

Good Agricultural Practices

GC-MS

Gas Chromatography and Mass Spectrometry

ha

Hectare

HPLC

High Performance Liquid Chromatography

HPTLC

High Performance Thin Layer Chromatography

IBA

Indole Butyric Acid

ICM

Integrated Crop Management

ICT

Information and Communication Technology

IDM

Integrated Disease Management

IGKV

Indira Gandhi Krishi Vishwavidyalaya

IIHR

Indian Institute of Horticultural Research

ISSR

Inter Simple Sequence Repeat

IW/CPE

Irrigation Water/Cumulative Pan Evaporation

JNKVV

Jawaharlal Nehru Krishi Vishwa Vidyalaya

KAU

Kerala Agricultural University

LC-MS/MS

Liquid Chromatography–Mass Spectrometry
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LER

Land Equivalent Ratio

MAP

Medicinal and Aromatic Plants

MPKV

Mahatma Phule Krishi Vidyapeeth

N ha-1

Nitrogen per hectare

NAIP

National Agricultural Innovation Project

NDUAT

Narendra Dev University of Agriculture and Technology

NPK

Nitrogen-phosphorous-potash

OUAT

Orissa University of Agriculture and Technology

PDA

Photo diode array

Plant ha-1

Plant per hectare

PDI

Percent Disease Index

PDKV

Dr. Punjabrao Deshmukh Krishi Vishwavidyalaya

PPV & FRA

Protection of Plant Varieties & Farmers’ Rights Authority

PSB

Phosphate Solubilising Bacteria

q

Quintal (100 kg)

RDF

Recommended Dose of Fertilizers

RAPD

Random Amplified Polymorphic DNA

RAU

Rajendra Agricultural University

RDF

Recommended Dose of Fertilizer

RIL

Recombinant Inbreed Line

RVSKVV

Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya

SSR

Simple Sequence Repeats

t

Tonne (1000 kg)

TLC

Thin Layer Chromatography

TNAU

Tamil Nadu Agricultural University

TSP

Tribal Sub Plan

UBKV

Uttar Banga Krishi Vishwa Vidyalaya

UUHF

Uttarakhand University of Horticulture and Forestry

VAM

Vesicular Arbuscular Mycorrhiza

YSPUHF

Dr. Y.S. Parmar University of Horticulture and Forestry

YSRHU

Dr. Y. S. Rajasekhara Reddy Horticulture University
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SUMMARY
ICAR-DMAPR
ASALIO (Lepidium sativum)
Two newly developed Asalio varieties viz., MLS-1007 and HLS-4 were characterized using RAPD
markers.
Experiment conducted to evaluate different sources of sulphur on yield and quality of Asalio showed
that application of 20 kg ha-1 sulphur was optimum for the seed yield irrespective of the S sources.
ASHWAGANDHA (Withania somnifera)
Pure line breeding programme resulted in the development of 327 pure lines with distinct
morphological traits. Two pure lines viz., DWS 127 and DWS 37 which confirmed the stability of the
characters were identified for registration at NBPGR.
Molecular characterization in the germplasm with SSR markers was also initiated.
A newly developed ashwagandha variety, AWS-1 was characterized using RAPD markers.
Screening of the germplasm for leaf blight disease showed that 12 accessions and 36 breeding lines
were moderately resistant to resistant to Alternaria leaf blight.
Experiment conducted to study the effect of organic nutrient practices on soil fertility showed that the
highest fresh and dry root yields (1583 kg ha-1 and 762 kg ha-1) were recorded under the application
of castor cake @ 2.5 t ha-1. Significant increases in withaferin-A, 12-Deoxy withastramanolide,
withanolide-A and total withanolide in root were also observed under the same treatment.
Extraction efficiency was optimized by different composition of aqueous alcoholic solvents for the
extraction of selected biomolecules from the dried root powder and RP-HPLC method was validated
for marker withanolides namely, Withaferin A, 12-deoxywithastramonolide and Withanolide A.
Quality of nine market formulations containing W. sominfera were evaluated. Total phenolic content
in market formulations was in the range of 1.84-3.13 % and total withanolides content showed
about 44 times variability.
BASIL (Ocimum basilicum)
Sixteen promising lines of Basil were evaluated and maximum oil per cent in green herbage, essential
oil yield and anethol yield was observed in DOB-1 at full bloom stage.
Photosynthetic light response studies conducted in 11 accessions at full bloom stage revealed the
highest PN (28.8 µ mol m-2 S-1) and E (8.21 m mol m-2 S-1) in DOB 5, whereas the highest gS (0.927
mol H2O m-2 S-1) and Ci (340 µ mol CO2 mol-1) were in DOB 4. The Ci/Ca ratio was higher in DOB 4.
GUGGUL (Commiphora wightii)
Study conducted to evaluate the frequency of apomictic trait expression among 12 selected
genotypes showed that seven genotypes viz., GUJ CW 1, RAJ CW 1, RAJ CW 2, RAJ CW 4, and
GUJ CW 6, GUJ CW 7 and GUJ CW 8 were obligate apomictic genotypes, three genotypes, i.e.,
GUJ CW 2, GUJ CW 3 and GUJ CW 4, were obligate sexual females and two genotypes, RAJ CW
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3 and GUJ CW 5, were facultative apomicts.
ISABGOL (Plantago ovata)
Based on the four years’ multi-location evaluation trial, DPO 174 and DPO 385 were recommended
for release as “Vallabh Isabgol -2” and “Vallabh Isabgol -3”, respectively.
Downey mildew screening revealed that 12 germplasm accessions, 27 breeding lines and 50 RILs
were moderately resistant to resistant for downy mildew.
Newly developed isabgol varieties viz., DPO-174 and DPO-385 were characterized using RAPD
markers.
KALMEGH (Andrographis paniculata)
Biomass partitioning study at different maturity periods of the crop showed that majority of the
genotypes except DMAPR AP 3 and 35 had maximum dry herbage yield at 150 DAT and in
DMAPR AP 3 and DMAPR AP 35, it was maximum at 130 DAT. Accumulation of major bioactive
compounds viz., andrographolide, neoandrographolide, andrographanin, 14-deoxy, 11-12
didehydroandrographolide, andrographiside, 7-O- methylwogonin and apigenin was also studied
in these lines.
Initial evaluation trial (IET) showed that DMAPR AP 13 had significantly higher dry biomass yield
(7886.67 kg ha-1) over all the checks, whereas, DMAPR AP 18 had the highest andrographolide
content which was better than all the checks.
Twenty eight selected lines of kalmegh were evaluated under hormonal application. The leaf
mass fraction of the total biological yield was reduced due to hormonal application and total
andrographolide yield was increased from 0.46 mg per plant in control to 0.51 mg per plant in
hormone treated plants.
Gaseous exchange parameters studied in 26 genotypes of kalmegh showed that early season
drought condition had no significant impact on dry aerial biomass, but late season drought caused
nearly 40% deviations in dry aerial biomass.
Three years’ field experiment conducted to evaluate consequence of organic nutrient management
and biofertilizers on kalmegh rhizosphere showed significant decrease in soil pH (7.8 from initial 8.1)
and improvement in organic carbon content (3.1 g kg-1 from initial 2.89 g kg-1) and significant build
up of available nutrients under organic cultivation.
MENTHA (Mentha arvensis)
Value-addition potential of Mentha essential oil distillation waste showed that it can be used as
raw material for making value-added products with antioxidant properties for applications in food,
pharmaceutical, cosmetic and agricultural sectors as well as biochar as effective adsorbents for
removal of aqueous lead.
SAFED MUSLI (Chlorophyutm borivilianum)
Multivariate analysis of yield associated traits studied in different Safed mulsi genotypes showed
that root length and root girth had considerable effects on root yield and these traits can be efficiently
used as major selection criteria for improvement of safed musli.
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Fifty two genotypes were classified based on time taken for reaching harvesting/ maturity based on
saponin accumulation in the roots and it was found that maximum percentage of saponin (12.91%)
was formulated in the month of December.
Twelve SSR markers were developed for diversity analysis of genotypes of C. borivilianum.
Screening of 52 genotypes of safed musli based on seed germination % showed that it varied from
1.92 (DCB-43) to maximum 63.33% (DCB-41).
SENNA (Cassia angustifolia)
One hundred and ninety six accessions were evaluated and characterised for yield and other
characters and wide variation was noticed among the accessions.
The relative gene expression of enzymes involved in the production of sennosides was studied in
the leaf (young and mature), pod (young and mature) and flowers of Sona, DCA-80 and DCA-149.
Percentage of C. angustifolia raw drug contents, Sennoside A (SA) and Sennoside B (SB) contents
were tested in 19 herbal preparations. The raw drug content was in the range of 15.00%–51.12%.
Percentages of SB and SA were in the range of 0.12 ± 0.00 - 2.64 ± 0.02 and 0.01 ± 0.00 -2.16 ±
0.07, respectively.
Sennoside A and Sennoside B content were determined in 16 Cassia species including C. anguistifolia
to find out alternative sources for C. angustifolia.
TULSI (Ocimum sanctum)
Eleven morphologically distinct accessions of Tulsi were characterized based on morphological and
chemical characters affecting yield and yield contributing traits for industrial use at three different
harvesting stages and DOS-1 was found superior for leaf recovery, essential oil yield and eugenol
yield.
OTHER EXPERIMENTS
An accurate and rapid LC -MS/MS analytical method was developed and validated for the
simultaneous determination of aflatoxins B1, G1, B2, and G2 in Senna (Cassia angustifolia) and
kalmegh (Andrographis paniculata).
Potassium supplying capacity of different size fractions of waste mica (silicate mineral) powder
evaluated using different chemical extractants showed that the K release was influenced by the
fineness of particles. The quantity of K released by different extractants followed the order: water
<0.01 M calcium chloride < 0.01 M ciric acid <1 N ammonium acetate < 1 N boiling nitric acid.
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SUMMARY
AICRP MAP&B
ALOE (Aloe vera)
Twenty four accessions were evaluated at NDUAT, Faizabad for yield and quality and the highest leaf
yield was recorded in IC- IC- 112531 (1138.33 kg ha-1).
Heavy metal load of 12 samples were analysed at KAU, Trichur by ICP-OES method and one sample
contained lead (Pb) above the WHO permissible limit.
ASALIO (Lepidium sativum)
Seven entries were evaluated at six centres for four years. Seed yield recorded maximum in HLS-4
(1244.17 kg ha-1) while the oil yield was maximum in ULS-14 (309.73 kg ha-1) across locations.
Nine genotypes were evaluated at CCSHAU, Hisar and HLS-3 recorded the highest seed yield (810
kg ha-1).
Fifteen accessions were evaluated at MPUAT, Udaipur for seed yield and four accessions (ULS-9,
ULS-10, ULS-14 and ULS-19) exhibited higher mean seed yield over the check GA-1 (3244 kg ha-1).
In another trial at the centre, eight promising entries were evaluated along with one check (GA-1) for
yield and quality characters and none of the entries performed at par or superior to the best check
ULS-15 for seed yield.
Forty lines of Asalio were evaluated at RVSKVV, Mandsaur and highest seed yield was recorded in
MLS-1007 (2083 kg ha-1). In second trial, 24 lines were tested under field condition against Alternaria
blight and lines MLS-1, MLS-5, MLS-7, MLS-8, and MLS-13 were found as resistant.
Field experiment conducted at YSPUHF, Solan to study the effect of different levels of FYM,
inorganic nitrogen fertilizers and their split application showed significantly higher seed yield (12.64
q ha-1) under the application of FYM @10 t ha-1.
At RVSKVV, Mandsaur, two years’ data indicated that treatment of Metalaxyl 72 MZ (@ 0.2%)
resulted in minimum disease incidence (16.30%), higher seed yield (1438.5 kg ha-1) and maximum
increase (76.86 %) in yield over the control
Fourteen germplasm lines evaluated at RVSKVV, Mandsaur for oil content and fatty acid composition
of seed oil showed that the oil content of the lines ranged from 18.02% (MLS 10-12) to 22.10%
(MLS 10-21). Total unsaturated fatty acids ranged from 70.72% (MLS 10-22) to 85.12% (MLS 1009). The highest linolenic acid (Omega 3) present was 47.48% in MLS 10-09.
ASHWAGANDHA (Withania sommnifera)
Advanced varietal evaluation trial with four promising entries conducted at eight locations showed
that AWS 1(AWS-2B) had maximum dry root yield (690.55 kg ha-1) over locations in 2015-16. Based
on three years evaluation, it has been recommended for release as new variety.
In the second trial of Initial varietal trials with 11 entries conducted at eight locations to identify
promising lines for higher yield and quality showed maximum dry root yield in IWS32 (692.47 kg
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ha-1) across locations.
Among the 74 accessions evaluated at MPUAT, Udaipur, 18 accessions exhibited higher dry root
yield over the best check RAV-100 (400 kg ha-1).
At RVSKVV, Mandsaur, 120 germplasm lines were evaluated and dry root yield ranged from 229 kg
ha-1 (MWS-136) to 609 kg ha-1 (MWS-130).
Eleven promising lines were evaluated at MPUAT, Udaipur along with 3 checks and UWS-10, UWS23 and UWS-37 had significantly higher dry root yield over the check JA-134 (319 kg ha-1).
At MPUAT, Udaipur, highest root yield was obtained under application of castor cake @ 2.5 t ha-1
and FYM @15 t ha -1 which also had the highest net returns (Rs.76875 ha-1) and B:C (0.50).
At IGKV, Raipur, ridge and furrow method of sowing with application of vermicompost @7.5 t ha-1
was found superior for obtaining higher dry root yield (11.80 q ha-1).
At MPUAT, Udaipur, disease management organic modules against leaf blight disease of
ashwagandha were evaluated and it was found that three foliar sprays of garlic bulb extract (w/v) @
10 % first at initiation of disease followed by 15-days interval resulted in significantly minimum leaf
blight disease (19.93%) with maximum disease control (76.02%). Integrated disease management
organic modules against root rot evaluated revealed that in-furrow soil application of Neem cake
mixture @ 100g m-2 enriched with Trichoderma + Pseudomonas talc based formulation each @
2.0% resulted in maximum germination (88.97%), minimum plant mortality (13.77%) and maximum
control of root rot diseases (84.20%).
At RVSKVV, Mandsaur, based on three years’ experiment for management of damping off disease of
ashwagandha, it was found that treatment involving seed treatment with carbendazim + Mancozeb
@ 2.5 g + Soil drenching with Carbendazim + Mancozeb @ 0.2% recorded the maximum reduction
of seedling mortality (18.34%) and higher seed and dry root yields (726.16 kg ha-1 and 871.97 kg
ha-1).
Total phenolics, flavonoids content and DPPH free radical scavenging activity were estimated at
CCS HAU, Hisar in ashwagandha root powder kept under different storage conditions.
Correlation study conducted at RVSKVV, Mandsaur showed that the more starchy, lesser fibre
containing soft roots had lesser alkaloid content and higher steroid content whereas the lesser
starchy, more fibre containing woody type roots had more alkaloid and lesser steroids.
BABCHI (Psoralea corylifolia)
Experiment conducted at MPKV, Rahuri to evaluate the crop loss assessment showed 43.32% yield
loss (p=0.01) in terms of seed due to leaf eating caterpillar, Papilio demoleus infestation.
BACH (Acorus calamus)
Initial varietal trial with four entries (APAc-2, APac-4, APAc-5 and APAc-9) along with check
(Symbolia) conducted at seven centres showed that entry APAc-5 (2922.26 Kg ha-1) had the highest
rhizome yield across locations. Percent disease index (PDI) was calculated at BCKV, Kalyani for the
occurrence of three diseases viz.,leaf spot, basal rot (c.o.- Sclerotium rolfsii) and rust (Uromyces
acori) on the four entries.
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Application of inorganic fertilizers, NPK @ 45:12.5:12.5 (kg ha-1) recorded the highest rhizome yield
(1772 kg ha-1) which was 24 per cent more over the best yielded organic treatment at KAU, Trichur.
BASIL (Ocimum basilicum)
Initial varietal trial with four entries and check GAB-1 conducted at seven locations showed that
GAB-1 (check) had the highest green leaf yield (3543.0 kg ha-1) and MOB14 recorded the highest oil
yield (82.47 kg ha-1) across locations.
Twenty one germplasm lines collected from farmers’ field were evaluated at RVSKVV, Mandsaur
and the highest seed yield was recorded in MOB-14 (1361 kg ha-1). Screening of these lines against
Cercospora leaf blight showed none of the lines were resistant against the leaf blight.
At RAU, Pusa, bio-efficacy of various botanicals evaluated against lace bug (Cochlochila bullita)
population on Basil showed that the lowest mean population of lace bug per plant was recorded in
Karanj oil (5%) treated plots.
BITTER SNAKE GOURD (Trichosanthes cucumerina)
Nineteen accessions were evaluated and TCRTC 2 was superior with respect to herbage yield
(2319 g plant-1) and total yield including fruit yield and herbage yield (3375 g plant-1) at KAU, Trichur.
BRAHMI (Bacopa monnieri )
Fourteen accessions of brahmi were evaluated and RAU BM-11 recorded the highest fresh and dry
herbage yields (221.87 q ha-1 and 47.11 q ha-1) at RAU, Pusa.
At KAU, Trichur, different forms of market samples of brahmi were tested based on Bacoside A and
it ranged from 0 to 2.55 mg g-1.
CHIRAYITA (Swertia chirayita)
At UBKV, Kalimpong, intensity and severity of different diseases affecting the crop were recorded
to get an idea about the nature of diseases at three different altitudes i.e. Kalimpong, Algarah and
Lava during April to March at 15 days interval.
HPLC method was developed for simultaneous estimation of three main constituents (amarogentin,
amaroswerin and andrographolides) in the crude drug traded as Chirayaita at YSPUHF, Solan.
DODI (Leptadenia reticulata)
At AAU, Anand, application of nitrogen @ 200 kg ha-1 and phosphorus @ 25 kg ha-1 resulted in
significantly higher dry biomass yield (13480 kg ha-1and 12619 kg ha-1). Interaction effect between
nitrogen and phosphorus were found non-significant.
INDIAN VALERIANA (Valeriana jatamansi)
Study conducted by UBKV, Kalimpong on severity of stem rot disease (C.O.- Sclerotinia sclerotiorum)
at Kalimpong revealed that the highest disease occurrence was during August (PDI) and the lowest
was during January (PDI).
A rapid test to check the quality of raw material of Indian Valerian was developed at YSPUHF, Solan.
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ISABGOL (Plantago ovata)
Advanced varietal evaluation trial (AVT-II) of entries of early maturing group conducted for the third
year at five locations with four test entries and one check (DPO-14) variety showed that across
locations maximum seed yield (938.92 kg ha-1) was recorded in DPO-186. Husk yield (kg ha-1) was
maximum in DPO-186 (184.99).
In second trial of advanced varietal evaluation trial (AVT-I) of entries of medium maturing group
conducted showed that DTPO6-6 recorded maximum seed yield (1006.98 kg ha-1) across the
locations. Swelling factor was maximum in DPO-335 (12.00) and husk yield was maximum in HI2009 (127.89 kg ha-1).
At RVSKVV, Mandsaur, 80 lines were evaluated and seed yield ranged from minimum 383 kg ha-1
(MIB-1008) to maximum 873 kg ha-1 (MIB-1004).
At MPUAT, Udaipur, different promising lines tested revealed lines UI -6-1, UI-2-1 and UI-124 had
significantly higher seed yield over the checks UI-89 (1111 kg ha-1) and GI-2 (1125 kg ha-1). In
another trial, 31 accessions were evaluated and 10 accessions had higher seed yield over the best
check GI-2 (1055 kg ha-1).
At MPUAT, Udaipur, 67 promising genotypes and local cultivars of isabgol were screened against
downy mildew and leaf spot /blight disease and 21 genotypes were found resistant against downy
mildew and leaf spots disease. It was also found that three foliar sprays of garlic bulb extract (w/v)
@ 10 % first at initiation of disease followed by 15-days interval resulted in minimum leaf blight
disease with maximum disease control and higher seed yield as well as increased percentage of
mucilage content.
At YSRHU, Venkataramannagudem, an experiment was conducted to manage downey mildew
disease to minimise the pesticide residues.
Study conducted at MPUAT, Udaipur showed that crude fiber content varied from 20 to 25% in
isabgol husk of market samples and 21.2 % to 25.1% among the germaplasm accessions.
KALIJEERI (Vernonia anthelmintica)
Significantly highest seed yield (1024 kg ha-1) with higher net returns (54876 Rs ha-1) and BCR (2.15)
were found under application of FYM @ 10 t ha-1 along with Nitrogen@ 50 kg ha-1 at AAU, Anand.
KALMEGH (Andrographis paniculata)
Initial evaluation trial (IET) with eight test entries and three checks (INGR07041, AK-1, AL-1)
conducted at thirteen locations showed that across locations, DMAPRAP18 recorded maximum
dry biomass yield (5337 kg ha-1); andrographolide content (%) was maximum in AL-1 (1.627) and
andrographolide yield (kg ha-1) was maximum in DMAPR AP35 (96.99).
At NDUAT, Faizabad, 20 genotypes of kalmegh were evaluated and IC-111287 recorded the highest
dry herbage yield (6328 kg ha-1).
Twelve accessions were evaluated at RVSKVV, Mandsaur and the highest dry herbage yield was
recorded in MAP-1 (8708 kg ha-1).
Experiment was conducted at KAU, Trichur with organic sources of nutrients with four different
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combinations of biofertilizers along with RDF through chemical fertilizers for comparison showed
that inorganic nutrient management recorded higher herbage yield (4003 kg ha-1), however, total
andrographolide content was highest in plants applied with FYM 15 t ha-1 (0.57%).
At IGKV, Raipur, significantly higher plant biomass yield (3768 q ha-1) was recorded under the
application of vermicompost @7.5 t ha-1 and N @80 kg ha-1: P@ 30 kg ha-1: K@ 50 kg ha-1 (half N
with full P & K as basal and remaining half of N at 25 DAS.
At PDKV, Akola, study on effect of integrated nutrient management showed non-significant
interaction effect of organic and inorganic nutrient application on herbage yield.
Highest herbage yields (6100 kg ha-1 & 3850 kg ha-1) were recorded with application of N@ 150 kg
ha-1 and Sulphur @40 kg ha-1 at RVSKVV, Mandsaur.
LONG PEPPER (Piper longum)
Germplasm evaluation study at AAU, Jorhat revealed that JPL-04, JPL-06 and JPL-35 had higher
piperine content than that of the check variety “Viswam”(5.15%).
In another trial, it was found that significantly higher fresh yield and dry yield of spike per plant were
in JPL-19 (81.95 g and 24.41 g).
At OUAT, Bhubaneshwar, fresh and dry weight of root (614.81 kg ha-1 and 395.18 kg ha-1) were
recorded highest in crop raised with combined application of FYM @ 10 t ha-1 + Mustard cake @ 1
t ha-1.
Experiment conducted to study the effect of organic manure as a supplement for nitrogen requirement
at AAU, Jorhat revealed no significant variation in fresh weight and dry weight of spikes.
MADHUNASHINI (Gymnena sylvestre)
Study conducted at JNKVV, Jabalpur showed that survivability of the cuttings was maximum
(33.33%) in stem cuttings prepared in August month when treated with 750 ppm IBA.
MAKOI (Solanum nigrum)
At YSRHU, Venkataramannagudem, experiment conducted to evaluate the efficacy of botanicals
against incidence of Coleopteran beetle (Hadda beetle) Henosepilachna vigintiopunctata on
Solanum nigrum revealed that Azadirachtin 10,000 ppm @ 1 ml l-1 was effective against hadda
beetle in reducing the insect population after two sprays with the highest B.C ratio and there was no
significant differences in herbage yield.
Incidence of sucking pests and defoliators viz., Aphis craccivora, Polyphagotarsonemus latus,
Phenacoccus solenopsis and Henosepilachna vigintioctopunctata were recorded throughout the
year at TNAU, Coimbatore.
MANDUKAPARNI (Centella asiatica)
At NDUAT, Faizabad, study of effect of organic and inorganic fertilizers on crop growth and herb
yield revealed significantly higher dry herb yield (1130 kg ha-1) under the application of vermicompost
@ 4 t ha-1 + NPK @ 40:20:20 kg ha-1.
Soil incorporation of FYM inoculated with Trichoderma harzianum with sapling treatment with the
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same bio agent was most effective in suppression of stolon rot at RAU, Pusa.
MENTHA (Mentha arvensis)
At BAU, Islampur, three years’ pooled data revealed that the crop transplanted on 25th February
gave significantly highest fresh herb yield (288.3 q ha-1) and oil yield (346.0 kg ha-1). Maximum fresh
herb yield (286.4 q ha-1) and oil yield (299.0 kg ha) were recorded at 40 × 20 cm spacing.
MUCUNA (Mucuna pruriens)
At YSRHU, Venkataramannagudem, Yellow mosaic virus disease incidence was correlated with
white fly population and corresponding weather parameters in six varieties sown in three different
months.
NEEL (Indigofera tinctoria)
Two years’ study at KAU, Trichur showed that application of FYM @ 5 t ha-1 + NPK @ 45:60:45
kg ha-1 produced maximum herbage yield, however indican content was more in plants with no
manures and fertilizers (0.90%).
OPIUM POPPY (Papaver somniferum)
Advanced varietal trial (AVT) with six test entries and two checks (Chetak Aphim and JOP540)
conducted at three locations showed that across locations, maximum latex yield (22.25 kg ha-1)
and husk yield (700.69 kg ha-1) were recorded in UOP80, however, the check JOP540 (12.41 %)
recorded the highest morphine content
At NDUAT, Faizabad, germplasm characterization of 40 lines showed that seed yield ranged from
0.83 q ha-1 (UOP-80) to 13.33 q ha-1 (N.D.- 31) and husk yield ranged from 1.66 q ha-1 ( ND-29 &
UOP-80) to 9.58 q ha-1 (N.D.- 10 & ND- 42).
Among 85 germplasm lines evaluated, 40 lines exhibited higher dry latex yield over the best check,
JOP-540 (29.50 kg ha-1) at MPUAT, Udaipur.
At RVSKVV, Mandsaur, 235 lines of opium poppy were evaluated and the highest seed yield was
recorded in MOB 511 (933 kg ha-1). Screening of the germplasm lines against downy mildew also
revealed 45 lines as resistant.
Genetic relationship among 22 accessions was analyzed by ISSR markers and UPGMA derived
dendrogram clearly divided the 22 genotypes into three main clusters at MPUAT, Udaipur.
At NDUAT, Faizabad, disease management modules tested against bacterial blight disease revealed
that application of Neem cake mixture (100g m-2) enriched with Trichoderma + Pseudomonas @
2.0% at sowing + seed treatment with Streptocycline @ 0.035% plus drenching with Tebuconazole
25 EC @ 0.1% at 40, 55 and 70 DAS resulted in the minimum bacterial blight disease (20.56%) with
maximum disease control of (74.21%). The same treatment was effective against stem rot disease
also. However, for Downey mildew control, application of Neem cake mixture (100g m-2) enriched
with Trichoderma +Pseudomonas talc @ 2.0% at the sowing followed by three foliar sprays of fresh
cow urine @10 % first at initiation of disease followed by 15-days interval resulted in minimum
downy mildew (20.69%) with maximum disease control (74.97 %).
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At MPUAT, Udaipur, integrated disease management organic modules tested against root rot of
opium poppy showed that in-furrow soil application of Neem cake mixture @ 100g/m2 enriched
with Trichoderma + Pseudomonas talc based formulation each @ 2.0% resulted significantly higher
seed germination (85.30%), minimum plant mortality (11.54%) and maximum control of root rot
diseases (86.36%). For controlling downy mildew disease, three foliar sprays of garlic bulb extract
(w/v) @ 10 % first at initiation of disease followed by 15-days interval resulted in minimum downy
mildew (17.62%) with maximum disease control (78.16%). The same treatment was found effective
against leaf disease (Alternaria alternata), bacterial blight disease (Erwinia spp.) and powdery mildew
disease (Erysiphe polygoni) also.
At RVSKVV, Mandsaur, among the integrated disease management modules tested against bacterial
stem rot (Erwinia spp.) and blight disease, soil application (in furrow) of Neem cake mixture (100g
m-2) enriched with Trichoderma + Pseudomonas talc based formulation each @ 2.0% at sowing plus
seed treatment with streptocycline @ 0.035% plus drenching with Hexaconazol 5Ec @ 0.1% at 40, 55
and 70 DAS resulted in minimum bacterial stem rot disease. Against downy mildew, seed treatment
with metalaxy 35 SD @ 8 g kg-1 seeds plus three foliar sprays with metalaxy 72MZ (Mancozeb 64%
+ Metalaxyl 8% @ 0.25%) at 35, 55 and 75 DAS recorded minimum disease incidence.
Experiment was conducted at RVSKVV, Mandsaur to find out suitable method for recovery of
important alkaloids from unlanced poppy straw/concentrated poppy straw (CPS).
PALMAROSA (Cymbopogon martinii var. motia)
At CCSHAU, Hisar, essential oil content of 49 promising clones were estimated and the oil content
on fresh weight basis (FWB) ranged from 0.17 to 0.60 per cent and 20 clones recorded oil content
better than check Trishna (CIMAP).
PATCHOULI (Pogostemon cablin)
Application of 100:50:50 kg ha-1 NPK + 2.5 t ha-1 vermicompost + 20 ppm NAA resulted in highest
herbage yield and oil yield of Patchouli which gave the highest net return (Rs.43,741 ha-1 ) and B:C
ratio (0.87) also at IGKV, Raipur.
SAFED MUSLI (Chlorophytum borivilianum)
At RVSKVV, Mandsaur, among 24 lines tested, fresh fasciculated root yield ranged from 1843 kg
ha-1 (MCB-409) to 3823 kg ha-1 (MCB-412). The germplasm were screened for fasciculated root rot
resistance also under field condition and MCB-412, JSM-405, RVSM-414, MCB-416 and MCB-423
were found as resistant. Under evaluation trial of safed musli at the centre, two promising genotypes
along with two checks i.e., JSM 405 and RVSM 414 were tested and none of the entries recorded
superior dry root yield over the check RVSM 414.
At MPUAT, Udaipur, integrated disease management organic modules tested against root rot
and Anthracnose of safed musli revealed that soil application of Neem cake mixture (250g m2)
supplemented with Trichoderma talc based formulation (108cfu g-1) @ 5% + seed treatment with
Neem oil (3.0%) (for root rot) followed by three foliar sprays of Cow urine: Neem leaves: Garlic clove
fermented product @ (5%) 1st at appearance & 2nd , 3rd 15 days interval resulted in significantly
minimum plant mortality and Anthracnose disease severity (24.75; 21.96%) and maximum percent
root rot control and Anthracnose disease control (70.45 ; 68.90%).
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Based on two years’ experiment at RVSKVV, Mandsaur on management of anthracnose disease of
safed musli showed that treatment of Carbendzim + Mancozeb @ 0.25% spray, recorded minimum
diseases incidence (15.67%).
SALAPARNI (Desmodium gangeticum)
At KAU, Trichur, significantly higher root yield was obtained when the crop was transplanted under
75% shaded condition (7979 kg ha-1) which was 192 per cent higher than the direct planting under
open condition.
SARPAGANDHA (Rauvolfia serpentina)
Based on three years’ experiment to study the effect of different organic manures on growth and
yield of Sarpagandha at OUAT, Bhubaneshwar revealed significantly higher fresh and dry weight of
root (20.09 q ha-1 and 6.33 q ha-1) in crop raised with combined application of FYM @ 10 t ha-1 +
Mustard cake @ 1t ha-1.
At NDUAT, Faizabad, spraying of Neem leaf extract @ 5.0% was found to be effective in reducing
Cercospora leaf spot.
SATAVARI (Asparagus racemosus)
At MPKV, Rahuri, data based on four years of study on effect of organic nutrients on growth and
root yield indicated that combined application of FYM @ 5 t ha-1+ vermicompost @ 2 t ha-1 + PSB @
5 kg ha-1 resulted in significantly higher fresh and dry root yield (206.10 q ha-1 and 41.22 q ha-1) with
a net economic return of Rs. 2,72,130 ha-1.
At RAU, Pusa, application of Vermicompost @ 2 t ha-1 + Mustard cake (1 t ha-1) inoculated with
mixture of PSB-5 kg and Azospirillum @ 2 kg ha-1 produced significantly higher root yield (145.63 q
ha-1).
SENNA (Cassia angustifolia)
At MPKV, Rahuri, among the bioagents tested, the seed treatment with Bacillus subtilis + soil
application of Trichoderma viride + B. subtilis was found to be most effective by recording the
lowest wilt incidence (17.66%) with maximum disease reduction of 68.61% over the control.
Spraying of Datura (Datura innoxia) leaf extract recorded the lowest leaf spot intensity of Alternaria
disease (12.00%) with maximum disease reduction of 60.03%. Crop loss assessment of Leaf eating
caterpillar infestation (Catopsilia pyranthe) conducted at the centre showed per cent yield loss due
to the pest infestation was 49.13% and 49.03% on fresh and dry weight basis, respectively (p=
0.01).
At TNAU, Coimbatore, foliar application of Neem seed kernel extract @ 5% showed maximum pest
control efficacy with the least number of pod borers, Etiella zinckenella (1.1 per plant), minimum pod
damage (4.93%) and maximum leaf yield (576.7 kg ha-1).
TULSI (Ocimum sanctum)
At RAU, Pusa, crop planted in the first July with spacing 40 × 30 cm recorded maximum fresh and
dry herbage yields (158.09 and 39.52 q h-1).
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Application of FYM @ 15 t ha-1 gave significantly higher dry herbage yield, essential oil yield and
eugenol yield (5.95 t ha-1 42.07 kg ha-1 and 7.86 kg ha-1) at AAU, Anand. Oil content was not influenced
by different level of organic manures.
At RVSKVV, Mandsaur, study revealed that under different levels of N application, the highest seed
yield (15.23 q ha-1) and herbage yield (31.5 q ha-1) were in application of N @125 kg ha-1 ; 15th July
transplanting produced the highest seed yield (13.44 q ha-1) and the highest herbage yield (26.7 q
ha-1).
At MPKV, Rahuri, significantly higher fresh and dry herbage yields (172.52 q ha-1 and 44.84 q ha-1)
were recorded by application of NPK @ 50:40:30 kg ha-1 + 10 t FYM ha-1).
At RAU, Pusa, experimental result revealed that application of Vermicompost @ 2.5 tone ha-1
inoculated with mixture of PSB-5 kg and Azospirillum @ 2 kg ha-1 produced significantly higher
herbage yield on fresh weight basis (169.21 q ha-1).
BETELVINE (Piper betle)
ICAR-IIHR, Bengaluru: Hybridization work was continued among the selected parents. Fruits of
different crosses were harvested and 1300 hybrid seedlings were being established in the polyhouse.
Interspecific hybridization between P. betle and Phytophthora resistant P. colubrinum was continued.
The interspecific hybrids from Mysore Local/P. colubrinum recorded good vigour.
Eight hybrids and four parents were evaluated for different growth and leaf traits; Hy 06-4 recorded
higher mean leaf yield (248 leaves vine-1).
Another set of 30 hybrids were also evaluated and hybrids Hy 07-36 and 07-37 recorded higher
leaves per vine (491.40, 428.90).
Twenty three hybrids planted under shade net were evaluated for growth and yield and Hy 06-4
(105.72), Hy 06-1 (79.78) and Hy 06-3 (78.42) recorded higher number of leaves per vine.
BAU, Islampur: Data revealed that soil application of Zn showed significantly higher yield (84.11
marketable leaves vine-1) under the application of ZnSO4 @ 30 kg ha-1
Significantly higher marketable leaves (95.18 vine-1) was obtained under 100% RDF through
inorganic fertilizer (200:100:100 @ NPK ha-1) which exhibited its superiority over the rest of nutrient
management treatments.
The demonstration trial of ICM practices conducted at 20 farmers’ field of four districts showed the
superiority of ICM practices developed by the centre over the farmers’ practices at every locations
in term of marketable leaf, fresh weight of 100 leaf and Phytophthora foot rot control.
Survey conducted for identification of most severe diseases in Magahi betel growing regions
revealed Phytophthora foot-rot and Phytophthora leaf rots as most severe diseases with 35.7% and
32.5% disease incidence, respectively.
Management of diseases viz., Phytophthora leaf rot and Anthracnose leaf spot of Magahi betel leaf
conducted showed that treatment of foliar spray of Brodeaux mixture (0.05%) was found superior
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for management of Phytophthora leaf rot and Anthracnose leaf spot which reduced the disease
55.6% and 54.7%, respectively.
Pooled mean analysis of three years data (2014-15, 2015-16, 2016-17) revealed that the treatment
of sanitation + application of Bordeaux mixture (1%) as a soil drenching before planting and 60 days
after planting (DAP) reduced the soil borne diseases like Phytophthora foot rot, Sclerotium wilt and
bacterial leaf spot by 70.5%, 74.1% and 70.1 %, respectively.
MPKV, Rahuri: The demonstration trials conducted in 15 farmers’ fields revealed the superiority of
the management technology with regards to increased fresh weight of l00 leaves, lower incidence
of diseases and increased gross monitory returns as well as net monitory returns and thereby B:C
ratio.
RAU, Pusa: The ICM/IDM technology tested in 30 farmers’ field at seven different locations
revealed the crop performance under ICM/IDM practice was superior at all locations with maximum
marketable yield (50.68 lakh leaves ha-1) and quite less disease incidence.
Roving survey was conducted at monthly intervals in four districts of North Bihar and July to
September was found to favour the development of Phytophthora rot at all the locations. The
development of anthracnose was favoured during August-September with maximum PDI (15%).
Bacterial leaf spot was also observed (minor) in Vaishali in the month of August- September.
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INTRODUCTION
The Indian Council of Agricultural Research (ICAR) established a National Research Centre
for Medicinal and Aromatic Plants at Anand, Gujarat in 1992 which was rechristened to ICARDirectorate of Medicinal and Aromatic Plants Research (ICAR-DMAPR) by backward linking of its
outreach programme, the All India Coordinated Research Project on Medicinal & Aromatic Plants
and Betelvine (AICRP-MAPB).
The ICAR Directorate of Medicinal and Aromatic Plants Research has been in the forefront for
sustainable production and utilization of major agriculturally important MAP through its research and
development to meet the immediate demands and also to address future national and international
challenges.
The ICAR - DMAPR continues to contribute in this sector in the very basic link of quality raw drug
supply by research using its core competent area of agriculture which is equally important as
drug discovery. Thus, quality raw drug supply sector demands research for varietal improvement,
development of good agricultural practices for assuring end quality, quality assessment, supply
of quality planting material, fixing of standards, certification, etc. The emerging challenges and
opportunities demand for an innovation driven research system using modern tools of ICT,
biotechnology, molecular biology, biochemistry etc., to link with all the stakeholders in the entire
MAP supply chain.
Mandate
•

Basic, strategic and applied research on genetic resource management, crop improvement and
enhancing productivity of Medicinal and Aromatic Plants through Good Agricultural Practices
and organic farming technologies.

•

Identification, purification and synthesis of active biomolecules of Medicinal and Aromatic
Plants.

•

Transfer of technology, capacity building and impact assessment of technologies.

•

Coordinate research and validation of technologies through AICRP on Medicinal and Aromatic
Plants.

Mandate crops
•

Aloe (Aloe barbadensis Mill.)

•

Ashwagandha (Withania somnifera Dunal)

•

Giloe [Tinospora cordifolia Willd. (Miers)]

•

Guggal [Commiphora wightii (Arn.) Bhandari]

•

Isabgol (Plantago ovata Forsk.)

•

Lemongrass [Cymbopogon flexuosus (Nees ex Steud.) W. Watson]

•

Palmarosa [Cymbopogon martinii (Roxb.) Wats.]

•

Safed musli (Chlorophytum borivilianum Sant. & Fern.)

•

Senna (Cassia angustifolia Vahl)
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Outreach programmes
AICRP-MAPB is located at ICAR-DMAPR and the Director, ICAR-DMAPR is also responsible for
coordination and monitoring of research work of the project as Project Co-ordinator. The centres of
AICRP-MAPB are as follows:
1.

Anand Agricultural University (AAU), Anand

2.

Assam Agricultural University (AAU), Jorhat

3.

Bidhan Chandra Krishi Viswavidyalaya (BCKV), Kalyani

4.

Bihar Agricultural University (BAU), Islampur

5.

Birsa Agricultural University (BAU), Ranchi

6.

C. C. S. Haryana Agricultural University (CCSHAU), Hisar

7.

Indira Gandhi Krishi Vishwavidyalaya (IGKV), Raipur

8.

ICAR - Indian Institute of Horticultural Research (IIHR), Bengaluru

9.

Jawaharlal Nehru Krishi Vishwa Vidyalaya (JNKVV), Jabalpur

10. Kerala Agricultural University (KAU), Trichur
11. Maharana Pratap University of Agriculture and Technology (MPUAT), Udaipur
12. Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri
13. N. D. University of Agriculture and Technology (NDUAT), Faizabad
14. Orissa University of Agriculture and Technology (OUAT), Bhubaneshwar
15. Dr. Panjabrao Deshmukh Krishi Vidyapeeth (PDKV), Akola
16. Rajendra Agricultural University (RAU), Pusa
17. Rajmata Vijayraje Scindia Krishi Vishwa Vidyalaya (RVSKVV), Mandsaur
18. Tamil Nadu Agricultural University (TNAU), Coimbatore
19. Uttar Banga Krishi Viswavidylaya (UBKV), Kalimpong
20. Uttarakhand University of Horticulture & Forestry (UUHF), Bharsar
21. Dr. Y. S. Parmar University of Horticulture and Forestry (YSPUHF), Solan
22. Dr. Y. S. Rajasekhara Reddy Horticulture University (YSRHU), Venkataramannagudem
23. Central Agricultural University (CAU), Pasighat
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Centres of AICRP on
Medicinal & Aromatic Plants and Betelvine

1.
2.
3.
4.
5.
6.

Anand Agricultural University (AAU), Anand
Dr. Y.S.R. Horticulture University (APHU), VRGadem
Assam Agricultural University (AAU), Jorhat
Bidhan Chandra Krishi Viswavidyalaya (BCKV), Kalyani
Birsa Agricultural University (BAU), Ranchi
C. C. S. Haryana Agricultural University (CCSHAU),
Hisar
7. Uttarakhand University of Horticulture & Forestry
(UUHF), Bharsar
8. Indira Gandhi Krishi Vishwavidyalaya (IGKV), Raipur
9. Indian Institute of Horticultural Research (IIHR),
Bengaluru
10. Jawaharlal Nehru Krishi Viswa Vidyalaya (JNKVV),
Jabalpur
11. Kerala Agricultural University (KAU), Thrissur
12. Maharana Pratap University of Agriculture and
Technology (MPUAT), Udaipur
13. Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri
14. N. D. University of Agriculture and Technology (NDUAT),
Faizabad
15. Orissa University of Agriculture and Technology (OUAT),
Bhubaneshwar
16. Dr. P. D. Krishi Vidyapeeth (PDKV), Akola
17. Bisar Agricultural University (BAU), Islampur
18. Rajendra Agricultural University (RAU), Pusa
19. Rajmata Vijayraje Scindia Krishi Vishwa Vidyalaya
(RVSKVV), Mandsaur
20. Tamil Nadu Agricultural University (TNAU), Coimbatore
21. Uttar Banga Krishi Viswavidylaya (UBKV), Kalimpong
22. Dr. Y. S. Parmar University of Horticulture and Forestry
(YSPUHF), Solan
23. Central Agricultural University (CAU), Pasighat
 ICAR-DMAPR, Anand Headquarters.
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BUDGET PROFILE
Head

Expenditure (Rs. in Lakhs)

ICAR Funded Schemes
Non-Plan expenditure (including pension)

495.89

Plan expenditure (including TSP & NEH)

329.97

AICRP on MAP & Betelvine

740.00

Intellectual property management and transfer/commercialization
of agricultural technology scheme (Up-scaling of existing
component i.e., Intellectual Property Right (IPR)

05.49

NASF Project - Molecular and genetic analyses of guggul for
the identification of genes governing adventive embryony

08.26

ICAR - Network research project on high value compounds and
phytochemicals

08.89

ICAR- Extra mural projects

37.72

ICAR-Consortia research
medicinal plants

platform

on

agrobiodiversity-

11.35

Externally Funded Projects
PPV&FRA - Development of DUS descriptors in MAP

06.60

CSS under National horticulture mission for development of
spices and aromatic plants

09.74

DST- Transcriptome analysis of Senna (Cassia angustifolia)
to identify potential genes involved in the biosynthesis of
sennosides

01.16

DST Project- Genetic mapping of Isabgol (Plantago ovata)
genome and identification of quantitative trait loci (QTLs) for
yield and resistance to Downy mildew

6.80

DST-Studies on the burl: an unresolved woody disorder of
mango trees in India

0.50

DST-Transcriptome based discovery of pathways and genes
related to resistance against downy mildew disease in isabgol
(Plantago ovata Forsk).

4.78

SERB- Evaluation of unconventional sources of potassium for
sustainable farming system

3.49

NMPB- Standardization of propagation techniques and QPM
production of selected medicinal plants

2.00

GSBTM- Unraveling the biosynthetic pathway of active
ingredients in diabetes curing tropical medicinal herb
madhunashini (Gymnema sylvestre) through transcriptome
analysis

3.21

NMPB- Exploration of medicinal and aromatic plants in marginal,
degraded and arid regions of India
NMPB- Development of Training module and facilitation guide
for GAP and GCP for medicinal plants

10.73
0.91
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RESEARCH ACHIEVEMENTS
ICAR-DMAPR
ASALIO (Lepidium sativum)
The plant belongs to family Brassicaceae. The species is a native of Ethiopia and introduced to
Europe and Asia. Plants are of about 45-60 cm tall. Leaves
are entire or variously lobbed or pinnatisect. Flowers are
small and white, arranged in racemes. The plant has been
cultivated for food since before the ancient Egyptians and is
still widely used. It is most commonly eaten in the seedling
form, where it is the cress of mustard and cress - a fastgrowing crop that can be ready to eat within 7 days of
sowing the seed. The plant also has traditional medicinal
uses and is the source of an edible oil that can also be used
for lighting. It is grown in Ethiopia for the edible oil obtained from its seed. In India, it is cultivated as
winter crop in selected parts of Rajasthan, Gujarat, M.P. and Tamil Nadu for seeds. The seeds are
galactagogue, laxative and diuretic. Seeds contain phytochemicals that resemble estrogen action.
Hence it is used in treating amenorrhoea and irregular menstrual cycles. It is used in lactating
mothers to improve breast milk production. Seed paste is used as poultice to relieve pain, worm
infestation in wounds and useful in skin disorders associated with itching. The mucilage obtained
from the seeds is used against intestinal irritations. The leaves are also used as diuretic and to treat
liver diseases. It is also used as salad for treating anaemia. Seeds are used for propagation.
Molecular characterization of MLS-1007 and HLS-4 varieties
Two newly developed asalio varieties viz., MLS-1007 and HLS-4 were characterized using RAPD
markers. Out of 100 RAPD primers screened for polymorphic bands, primers OPB-15 and OPE-13
amplified fragments of sizes 1000bp and 700bp, respectively, specific to GA-1 thus differentiating
it from RVA-1007 and HLS-4. Similarly, primers OPB-18 and OPE-10 were able to differentiate
RVA-1007 and HLS-4 cultivars. (Project 02: Genetic improvement of medicinal and aromatic plants
through conventional breeding and biotechnological approaches; Investigators: Dr. Nagaraja Reddy
and Dr. P.Manivel)
Effect of different sources of sulfur on yield and quality
A field experiment was conducted to evaluate different sources of sulphur on yield and quality of
asalio. Sulfur @ 10, 20, and 30 kg ha-1 was applied from different sources, viz.,single super phosphate
(SSP), gypsum and bentonite sulfur. The result showed that application of sulphur improved seed yield
and oil content of asalio irrespective of source of sulphur. Application of 20 kg ha-1 sulphur was found
optimum for asalio seed yield irrespective of the sources. Application of sulphur invariably increased
seed yield and oil content while bentonite sulphur was found superior to the other source of sulphur
in improving oil content (%) and oil yield. Application of bentonite sulphur significantly improved oil
content over the control and SSP. Sulphur content was found to be improved with sulphur application
and the highest content was found under bentonite sulphur application. (Project 04: Integrated water
and nutrient management and physiological manipulation for improving productivity of medicinal and
aromatic plants; Investigators: Dr. B.B. Basak and Dr. Ajoy Saha)
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ASHWAGANDHA (Withania somnifera)
The plant belongs to family Solanaceae and is considered as wonder herb with multiple medicinal
properties. It is cultivated in North-western and Central India
as a post rainy crop. The species is an annual to perennial,
branched, under shrub to herb of about 30 cm to 120 cm
height. Root is the major medicinally important part in
addition to leaves and seeds. Roots are used in preparation
of vital tonics. It is a stress reliever and is used in treating
senile dysfunctions. Its effect on controlling anxiety,
depression, phobias, alcoholic paranoia, schizophrenia,
etc., is clinically established by different tests. The active
ingredient that attributed to the medicinal property is the alkaloids and steroidal lactones.
Pure line breeding
A pure line breeding programme was initiated during 2007 from variability observed in the seed
production plot of ashwagandha variety JA 134. JA 134 is a commercially cultivated high yielding
variety of ashwagandha developed in the year 1998 from Rajmata Vijayaraje Scindia Krishi Vishwa
Vidyalaya (RSVKVV), Mandsaur, Madhya Pradesh, India. Breeder seed of JA134 obtained was
multiplied; the bulk seeds were harvested every year and multiplied in open field for five years. During
2006-07, in comparison to the parent variety, plants with distinct morphological variation (natural
variation aroused out of natural cross pollination, etc.) for berry colour, leaf size and shape, plant
height (shorter and taller than parents) were noticed, out of them 150 single plants were selected,
tagged and selfed seeds were harvested individually. During 2007-08, the harvested seeds were
sown in plant to row progeny, some progenies did not segregate, however some progenies showed
segregation. A total of 327 individual plants were selected based on morphological traits. After
repeated selfing, pure lines were obtained. All the pure lines were evaluated for 32 DUS descriptors
and 26 other morphological characters. Two pure lines viz., DWS 127 with yellow coloured young
leaves and DWS 37 with downward curled leaves and confirmed the stability of the characters were
identified for registration at NBPGR. (Project 02: Genetic improvement of medicinal and aromatic
plants through conventional breeding and biotechnological approaches; Investigator: P.Manivel)

DWS 37

DWS 127

Molecular characterization of germplasm
Molecular characterization in ashwagandha germplasm with SSR markers was undertaken. DNA
from 48 accessions was extracted. Fifty two SSR markers were tested for amplification and 48
markers showed good amplification (98%). (Project 02: Genetic improvement of medicinal and
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aromatic plants through conventional breeding and biotechnological approaches; Investigators: Dr.
Nagaraja Reddy and Dr. P.Manivel)
Molecular characterization of AWS-1, a new cultivar of ashwagandha
A newly developed ashwagandha variety, AWS-1 was characterized using RAPD markers. Out of
100 RAPD primers screened for polymorphic bands, primers OPB-8, OPC-18, OPD-3 and OPD-5
produced distinct and reproducible bands which distinguished AWS-1 from the RVA-100, JA-20
and JA-134. While the primers, OPE-2, OPE-8, OPB-12, OPB-16 and OPD-11 produced unique
bands in RVA-100, JA-20 and JA-134 cultivars. (Project 02: Genetic Improvement of medicinal and
aromatic plants through conventional breeding and biotechnological approaches; Investigators: Dr.
Nagaraja Reddy and Dr. P.Manivel)
Screening of germplasm for leaf blight resistance
Identification and exploration of elite lines for resistance breeding in ashwagandha was made when
the symptoms of the disease appeared. The observations were made based on the disease rating
scale of 0-9. A total of 140 accessions and 328 breeding lines of ashwagandha were screened for
leaf blight disease and 12 accessions and 36 breeding lines were found moderately resistant to
resistant for Alternaria leaf blight. (Project 05: Integrated pest and disease management in medicinal
and aromatic plants; Investigator: Dr. R.P.Meena)
Effect of organic nutrient management practices on root yield and bioactive principle
Field experiment was conducted to study the effect of organic nutrient practices on soil fertility and
Control
FYM
Vermicompost Castor cake
biochemical properties in ashwagandha. Three different
organic manures were used as main plot treatment (FYM @
15 t ha-1, Vermicompost @ 7.5 t ha-1 and Castor cake @ 2.5
t ha-1) and four different biofertilizers were used as sub plot
treatment along with control (biofertilizers (Azotobactor +
PSB; Seed treatment); Jivamrut (3 sprays at 25, 50 and 75
DAS); biofertilizers (Azotobactor + PSB, Seed treatment) +
Jivamrut (3 sprays at 25, 50 and 75 DAS). The results
showed that root girth, root length, fresh root weight, dry
root weight and root yield (fresh and dry) of ashwagandha were significantly affected by application
of different organic manures and the highest fresh root (1583 kg ha-1) and dry root (762 kg ha-1) yields
were recorded in the treatment of castor cake @ 2.5 t ha-1 followed by vermicompost @ 7.5 t ha-1.
Notable increase in different bioactive compounds like; withaferin-A, 12-Deoxy withastramanolide,
withanolide-A and total withanolide in root was also observed under the application of castor cake @ 2.5
t ha-1 followed by application of vermicompost @ 7.5 t ha-1. Significantly higher total withanolide in root
was observed under the application of castor cake @ 2.5 t ha-1 (0.91 mg g-1) followed by application of
vermicompost @ 7.5 t ha-1(0.89 mg g-1). (Flagship project: Standardization of organic farming practices
for important medicinal plants; Investigators: Dr. B.B. Basak and Dr. Narendra Gajbhiye)
Process for preparation of withanolide enriched extracts/ fractions
Extraction efficiency was optimized by different composition of aqueous alcoholic solvents.
Dried ashwagandha root powder was used for the experiment. Extracts prepared using different
compositions of solvents were evaluated using a validated RP-HPLC method for marker withanolides
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namely, Withaferin A, 12-deoxywithastramonolide and Withanolide A. Total phenolic content was
also determined.
Quality of nine market formulations containing W. sominfera were also compared in terms of
concentration of three withanolides and total phenolics. Total phenolic content in market formulations
was in the range of 1.84-3.13 % and total withanolides content showed about 44 times variability.
The optimized extraction solvents could be utilized for up-scaling of process for phenolics and
withanolides enriched extracts. (Project 06: Bio-prospection, quality control and co-product
utilisation for value addition to medicinal and aromatic crops; Investigator: Dr. Satyanshu Kumar)
Profiling of three withanolides in elite lines of advance varietal trial
Withaferin A, 12-deoxywithastramonolide and withanolide A were quantified in samples of 18 elite
lines of advance varietal trial received from AICRP-MAP&B centres. In the root extracts, Withaferin
A content (%) varied from 0.006- 0.059. 12-deoxywithastramonolide (%) and withanolide A (%)
contents were in the range of 0.001-0.040 and 0.005-0.084, respectively. Total withanolide content
(expressed as sum of Withaferin A, 12-deoxywithastramonolide and withanolide A ) was in the
range of 0.005-0.164%. (Project 02: Genetic Improvement of medicinal and aromatic plants through
conventional breeding and biotechnological approaches; Investigator: Dr. Satyanshu Kumar)
BASIL (Ocimum basilicum)
Basil belongs to family Lamiacea and is widely distributed throughout India. The species is believed
to be originated in India, Pakistan and Thailand. Basil
prolifically produces large green or purple leaves, measuring
around 2 inches in length, throughout the summer. Basil has
the ability to synthesize and convert phenylpropenes. The
flavor and smell of basil varieties is largely determined by
their chemical components present in the essen. Basil
varieties contain cinnamate, citronellol, geraniol, linalool,
methyl chavicol, myrcene, pinene, ocimene and terpineol.
Basil has been used as a folk remedy for an enormous
number of ailments, including, cancer and convulsion.
Evaluation of promising lines
Sixteen promising lines of basil were evaluated for more than thirty-six qualitative and quantitative
characters including yield, yield contributing traits, essential oil yield and anethole yield. Based on
morphological observations, 11 lines with distinct traits were identified. Quantitative characters
recorded in these lines also showed significant differences. Maximum leaf breadth was observed in
DOB-5 (4.05 cm) whereas AOB-4 (2.57 cm) showed minimum leaf breadth. Maximum leaf length
was observed in DOB-5 (9.53 cm) whereas minimum leaf length was observed in AOB-4 (5.53 cm).
Maximum leaf area was observed in DOB-5 (25.83 cm2) whereas the minimum leaf area was
observed in AOB-4 (6.08 cm2). Maximum petiole length was observed in DOB-5 and AOB-2 (4.13
cm) which was at par with the Dediya-1 (4.07 cm), DOB 2 (3.90 cm) and DOB-3 (3.80 cm), whereas
minimum leaf petiole length was observed in AOB-2 (2.70 cm). Maximum number of leaf per plant
was observed in AOB-4 (2647.00) which was at par with the DOB-3 (12363.22) whereas minimum
leaves per plant was observed in DOB-6 (1047.56). Fresh leaf weight was observed maximum in
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DOB-8 (330.33 g plant-1) which was at par with DOB-3 (309.22 g) and DOB-1 (289.56 g plant-1).
Minimum fresh leaf weight was observed in
Sant-1 (102.22 g plant-1). Maximum plant
height was observed in DOB-8 (127.33 cm).
Maximum plant spread was observed in
DOB-8 (71.00 cm), which was at par with
DOB-1
DOB-2
DOB-3 AOB-2 (63.40 cm), AOB-5 (64.43 cm), AOB6 (65.50 cm) and AOB-4 (66.83 cm) whereas
minimum plant spread was observed in
DOB-4 (47.27 cm). Maximum stem girth was
observed in DOB-8 (23.67 mm), which was
at par with AOB-2 (20.81 mm) and DOB-1
DOB-4
DOB-6
Karam-1
(21.00 mm). Fresh stem weight was observed
maximum in DOB-8 (645.33 g plant-1)
whereas DOB-2 (188.67 g plant-1) showed
the minimum fresh stem weight. Maximum
number of branches was observed in
Dedia-1
Jhum-1
DOB-8 Karam-1 (21.89) which at par with the DOB3 (19.00), DOB-1 (19.11), AOB-4 (19.22), AOB-3 (19.78), AOB-2 (21.44) and AOB-5 (23.44) whereas
minimum number of branches was observed in DOB-2 (13.00). Maximum test weight was observed
in AOB-4 (1449.66 mg), whereas the minimum was in DOB-8 (743.23 mg).
Maximum oil per cent in green herbage, essential oil yield and anethol yield were observed in DOB-1
at full bloom stage. The chemical profiles of the essential oil from green herbage were compared for
their chemical compositions. Maximum share of anethol was observed in DOB-1 at full bloom stage.
On an average, a farmer get good return from DOB-1 and basil as essential oil crop cultivation with
B:C ratios of 2.16 and 2.01, respectively. The result showed that basil cultivation or in particular
DOB-1 as a promising cultivar was found promising. (Project 02: Genetic improvement of medicinal
and aromatic plants through conventional breeding and biotechnological approaches; Investigators:
Dr. P.L. Saran and Dr. Ajoy Saha)
Light response studies
Photosynthetic light response studies were conducted in O. basilicum. Based on the light curve
studies, the most responsive actinic light (1600 µ mol photons m-2 S-1) was used to prepare ACi
response curve and to evaluate eleven accessions of Basil for their gaseous exchange characteristics
at full bloom stage. The ACi response curve set the saturation of PN at 560 µ mol CO2 mol-1 at
the actinic light of 1600 µ mol photons m-2 S-1. Various parameters like net photosynthetic rate
(PN), stomatal conductance (gS), intra cellular CO2 concentration (Ci), transpiration (E) and vapor
pressure deficit at leaf (VpdL) were measured and the intrinsic water use efficiency (WUEint ) and
ratio of intracellular to ambient CO2 concentration were also calculated. Among the accessions, a
wide variability was observed for different parameters. The highest PN (28.8 µ mol m-2 S-1) and the
highest E (8.21 m mol m-2 S-1) were in DOB 5 whereas the highest gS (0.927 mol H2O m-2 S-1) and Ci
(340 µ mol CO2 mol-1) were in DOB 4. The Ci/Ca ratio was higher in DOB 4. The correlation matrix
showed that the impact of gS was positive and in descending order for Ci/Ca>Ci >E>PN. (Project
01: Conservation, characterization and utilization of genetic resources of medicinal and aromatic
plants for sustaining production; Investigator: Dr. K.A. Kalariya)
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GUGGUL (Commiphora wightii)
The species belongs to Burseraceae family. The species is endemic to arid region of India and found
in wild form in the drier parts of Madhya Pradesh, Rajasthan
and Gujarat. It is a small tree or shrub grows up to 3–5 m
height. The gum is highly effective in the treatment of
obesity, arthritis and other diseases. The oleo-gum resin is
extracted from the main stem through a process known as
‘tapping’ by local people. Extraction of the oleo-gum resin
leads to certain death of the plant. The species is not under
cultivation and wild populations are the sole source of oleogum resin extraction. Hence the species survival is
threatened in its natural habitat and it is enlisted under the ‘critically endangered’ category in the
IUCN Red Data Book. It is propagated by either seeds or stem cuttings.
Characterization of genotypes based on reproductive behaviour
Sporophytic apomixis was reported from guggul. Considering the great ecological and economical
importance and the increasing interest of sporophytic apomixis and polyembryony in a threatened
species like guggul, study was conducted to evaluate the frequency of this trait expression among
12 selected genotypes collected from different parts of Gujarat and Rajasthan. Studies on pollen
pistil interaction, pattern of endosperm development and extend of polyembryony and sexual
or apomictc reproduction based on molecular marker analysis of the progenies along with their
respective maternal genotypes were carried out. It was found that among the of 12 genotypes, seven
genotypes viz., GUJ CW 1, RAJ CW 1, RAJ CW 2, RAJ CW 4, and GUJ CW 6, GUJ CW 7 and GUJ
CW 8 were obligate apomictic genotypes. Among the remaining five genotypes, three genotypes,
i.e., GUJ CW 2, GUJ CW 3 and GUJ CW 4, were proved to be obligate sexual female genotypes.
However, the remaining two genotypes, RAJ CW 3 (female) and GUJ CW 5 (hermaphrodite), were
proved to be facultative apomicts. The genotypes of guggul taken for the present study thus
revealed that the species had the advantages of both sexual reproduction and apomixis and these
genotypes can be further exploited for studies on apomixes and crop breeding programmes. (NASF
project: Molecular and genetic analyses of guggul for the identification of genes governing adventive
embryony; Investigator: Dr. Geetha K.A.)
ISABGOL (Plantago ovata)
The species belongs to the family Plantaginaceae. It is an annual herb grown during the rabi season.
Seed coat is known as isabgol husk under trade. The
swelling property of the seed coat or husk after absorption
of water is used in medicines against constipation and
gastrointestinal disorders. In addition, it is used in food
industries for the preparation of ice creams, candy, etc.
India is the only isabgol producing country in the international
trade. Country earns on an average Rs. 400 crores annually
from its export. It is widely cultivated in North Gujarat,
adjoining Rajasthan and Madhya Pradesh over an area of
about 1, 00,000 ha. A number of high yielding varieties are available in the crop for cultivation.

30

ICAR - DMAPR ANNUAL REPORT 2016-17

Variety/elite lines identified
Based on the four years’ multi-location evaluation trial, mutant line DPO 174 and DPO 385 were
recommended for release as “Vallabh Isabgol -2” and “Vallabh Isabgol -3”, respectively.
A total of 200 mutant lines were characterized using DUS descriptors. DPO 9, a distinct mutant
line with morphological marker trait i.e., extended bract was sent to NBPGR for its registration
(Project 02: Genetic improvement of medicinal and aromatic plants through conventional breeding
and biotechnological approaches; Investigator: Dr. P. Manivel)
Screening of breeding lines for downy mildew resistance
Inbred/mutant lines developed through mutation breeding were evaluated for Downey mildew
resistance under field condition and resistance sources were identified. Screening for the disease
resistance was initiated when the symptoms of the disease appeared and observations were made
based on disease rating scale of 0-9. A total of 225 breeding lines, 75 germplasm accessions
and 160 RILs were screened and about 12 germplasm accessions, 27 breeding lines and 50 RILs
were found moderately resistant to resistant for downy mildew. (Project 02: Genetic improvement
of medicinal and aromatic plants through conventional breeding and biotechnological approaches;
Investigators: Dr. R.P.Meena and Dr. P. Manivel)
Molecular characterization of DPO-174 and DPO-385
Newly developed isabgol varieties viz., DPO-174 and DPO-385 were characterized using RAPD
markers. Out of 100 RAPD primers screened for polymorphic bands, primers OPB-1, OPC-9, OPC14, OPC-20 and OPE-13 produced unique and reproducible bands differentiating DPO-174 from
DPO-14 and GI-2. While primer OPC-9 produced unique and reproducible band in DPO-385 that
differentiated DPO-385 from DPO-14 and GI-2. (Project 02: Genetic improvement of medicinal and
aromatic plants through conventional breeding and biotechnological approaches; Investigators: Dr.
Nagaraja Reddy and Dr. P.Manivel)
Mapping population advanced
One hundred and sixty recombinant inbred lines developed from DPO-185 x DPO-14 for Downey
mildew disease resistance mapping were advanced from F6 to F7. RILs and parents showed variation
for days to flowering, maturity, leaf colour and resistance to downy mildew. (Project 02: Genetic
Improvement of medicinal and aromatic plants through conventional breeding and biotechnological
approaches; Investigators: Dr. P.Manivel and Dr. Nagaraja Reddy)
KALMEGH (Andrographis paniculata)
Kalmegh is a branched annual herb of family Acanthaceae and is of about 30-100 cm tall. The
species is distributed in India, Sri Lanka, Bangladesh and
Malaysia. The species is commonly known as ‘King of
bitters’. In India, it is found in the plains of Himachal Pradesh
to Assam and Mizoram and also in Peninsular India. The
whole herb is medicinally used. Andrographolide is the
major active principle having the therapeutic action. The
herb is used for treating diabetics, bronchitis, piles, jaundice
and fever. It is considered as a blood purifier and is used for
the treatment of skin diseases. It is cultivated as kharif
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season crop in Gujarat, Uttar Pradesh, West Bengal, Madhya Pradesh, Orissa, Andhra Pradesh and
Tamil Nadu. The plant is propagated by seeds and it is cultivated as a transplanted crop.
Biomass partitioning and quality monitoring of selected lines at different growth stages
Thirteen selected lines of kalmegh were evaluated based on morphological parameters (plant height,
canopy spread, collar diameter, number of primary branches, length of primary branches, number
of secondary branches, length of internode), herbage yield (fresh weight of leaf, stem, herbage
and root (g plant-1), dry weight of leaf, stem, herbage and root (g plant-1), leaf stem ratio on dry
weight basis and yield (t ha-1) and andrographolide content at different growth stages i.e., days after
transplanting (DAT) viz., at 70, 90, 110, 130 and 150 DATs. In the second year of experiment also,
significant differences were observed in all the studied characters at different maturity levels among
the lines. Based on leaf stem ratio (on dry weight basis), the lines were grouped into two groups, i.e.,
group 1 which included six lines (DMAPR AP 3, 6,10,13,27,37) where leaf portion remained more
than 50% up to 70 DAT and group 2 which included seven lines (DMAPR AP 1, 2, 18, 19, 22, 24, 35)
where leaf portion remained more than 50% even up to 90 DAT.
Study on partitioning of biomass at different growth stages showed that genotype influenced the
accumulation pattern of biomass at different growth stages. Dry leaf weight reached maximum at 90
DAT in genotypes DMAPR AP 6 (2.04 t ha-1), 13 (2.09 t ha-1) and 37 (1.67 t ha-1) however in genotypes
DMAPR AP 10, 18, 24 and 27, it was maximum at 110 DAT (1.56, 2.77, 2.20, 1.35 t ha-1) and in
DMAPR AP 1, 2,2, 19, 24 and 35, it was maximum at 130 DAT (1.79, 2.19, 1.46, 1.86 , 1.78 , 3.16
t ha-1 ). However, dry stem weight reached maximum at 150 DAT in majority of genotypes except
in DMAPR AP 3 and DMAPR AP 35, wherein, it was maximum at 130 DAT. It was also found that
maximum dry stem yield was in DMAPR AP 27 (9.99) at 150 DAT.The study also showed that highest
dry leaf herbage was in DMAPR AP 35 (3.16 t ha-1) at 130 DAT. Highest dry stem and herbage yields
were in DMAPR AP 27 (9.99 and 11.27 t ha-1) at 150 DAT. Similarly, data on herbage yield also
showed that majority of the genotypes except DMAPR AP 3 and 35 had maximum dry herbage yield
at 150 DAT and in DMAPR AP 3 and DMAPR AP 35, it was maximum at 130 DAT. The study also
showed that significantly higher dry herbage yield was in DMAPR AP 27 at 150 DAT (11.27 t ha-1)
and andrographolide yield was maximum in DMAPR AP 35 (437.85 kg ha-1). Andrographolide yield
reached maximum at 110 DAT in DMAPR AP 3 and DMAPR AP 13 and it reached maximum at 130
DAT in DMAPR AP 1, DMAPR AP 2, DMAPR AP 10, DMAPR AP 18, DMAPR AP 24, DMAPR AP 35
and DMAPR AP 37 and in the remaining four lines i.e., DMAPR AP 3, 19, 22 and 27, andrographolide
yield was maximum at 150 DAT. (Project 01: Conservation, characterization and utilization of genetic
resources of medicinal and aromatic plants for sustaining production; Investigators: Dr. Geetha K.A.
and Dr. Narendra Gajbhiye)
Screening of lines based on diterpenoid lactones at different growth stages
Monitoring of seven diterpenoid lactones in 13 selected lines showed that andrographolide varied
from 10.02 to 49.70 mg g-1, andrographiside varied from 1.20 to 10.01 mg g-1, neoandrographiside
varied from 0.57 to 17.16 mg g-1, 14-deoxy, 11-12 didehydroandrographolide varied from 1.65 to
20.87 mg g-1, andrographiside varied from 0.06 to 0.17 mg g-1, andrographanin varied from 0.03
to 0.50 mg g-1 and 7-O-Methylwogonin varied from 0.12 to 0.17 mg g-1. (Project 01: Conservation,
characterization and utilization of genetic resources of medicinal and aromatic plants for sustaining
production; Investigators: Dr. Narendra Gajbhiye and Dr. Geetha K.A.)

32

ICAR - DMAPR ANNUAL REPORT 2016-17

Evaluation of promising lines for high yield and quality
Initial evaluation trial (IET) with eight test entries and three checks (INGR07041, AK-1, AL-1) was
conducted at ICAR-DMAPR, with an objective to identify superior varieties with high yield and
quality. The data showed that the plant height was significantly higher in entry AAP 16 (73.93 cm),
which was at par with the three checks i.e, AL 1 (71.53 cm), AK 1 (71.27 cm) and INGR 07041
(68.53 cm) as well as with entries AAP 36 (68.67 cm) and DMAPR AP 18 (68.73 cm). Plant spread
was significantly superior in the entry DMAPR 13 (117.77 cm) and none of the checks or the other
entries were at par with DMAPR AP 13. Number of primary branches per plant was also significantly
higher in DMAPR AP 13 (48), however it was at par with all the checks and the other entries except
AAP 16 and DMAPR AP 18. DMAPR AP 13 was also having significantly higher dry biomass yield
(7886.67 kg ha-1) over all the checks and the other entries except DMAPR AP 18. Dry herbage yield
of DMAPR AP 18 was significantly superior (6170 kg ha-1) to the two checks i.e., INGR 07041 and
AK 1. Andrographolide content ranged from 0.982% to 1.71% among the entries. DMAPR AP 18
had the highest andrographolide content which was better than all the checks. (Project 02: Genetic
improvement of medicinal and aromatic plants through conventional breeding and biotechnological
approaches; Investigators: Dr. Geetha K.A. and Dr. Narendra Gajbhiye)
Impact of hormone application on yield and quality
In a field experiment, 28 selected lines of kalmegh were evaluated for their total biomass and
andrographolide content partitioning. The leaf mass fraction of the total biological yield was reduced
due to hormonal application. DMAPR AP 10 topped for the lowest root mass fraction (RMF) and
shoot mass fraction (SMF) and leaf mass fraction (LMF) were maximum in DMAPR AP 37 and
DMAPR AP 18, respectively. The leaf andrographolide content increased from 2.35% in control
plants to 2.53% in hormone treated plants whereas the stem andrographolide content decreased
from 0.83% to 0.81% in hormone treated plants at 120 DAT. The total andrographolide yield was
increased from 0.46 mg per plant in control to 0.51 mg per plant in hormone treated plants. (Project
01: Conservation, characterization and utilization of genetic resources of medicinal and aromatic
plants for sustaining production; Investigators: Dr. K.A. Kalariya and Dr. Narendra Gajbhiye)
Gene mining for DXS isoforms identified
Biosynthesis of andrographolide, active constituent of A. paniculata occurs through cytosolic
mevalonate (MVA) and plastid-mediated methyl-D-erythritol 4-phosphate/Deoxy xylulose (MEP/
DXP) pathways. However, the key enzymes regulating the andrographolide synthesis remain
unknown. Using transcriptome assembly database, four isoforms of 1-deoxyxylulose 5-phosphate
synthase (DXS) a key enzyme of MEP pathway was identified. Homology models were generated for
these isoforms using Modeller. Homology models were validated by Ramachandran Plot analysis.
Molecular dynamic simulations were performed using GROMACS-5.0. Active sites of isoforms
were analyzed by docking with thiamine diphosphate and Mg+2 indicated differences in binding site
across isoforms. (Project 03: Understanding the metabolism and biochemistry of active principles in
medicinal and aromatic plants; Investigators: Dr. Manish Suthar)
miRNA and their targets identified
miRNAs are known to play important role in growth and development of plants as well as various
stress. Various miRNAs were identified and their targets were predicted using raw transcriptome
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sequence assembly database of A. paniculata. A total of 22285 contigs were used to identify miRNAs.
Identified miRNAs belong to 191 miRNA families and their targets belong to various molecular
function (F), biological process (P), and cellular component (C) as revealed by GO annotation
of predicted targets. Simultaneously, some members regulating enzymes of andrographolides
biosynthesis were identified. (Project 03: Understanding the metabolism and biochemistry of active
principles in medicinal and aromatic plants; Investigators: Dr. Manish Suthar)
Screening of genotypes for water use efficiency
Gaseous exchange parameters were studied in 26 genotypes of kalmegh in field condition. The
mean PN was (20.7 µ mol m-2 S-1) and (18.0 µ mol m-2 S-1) during 60 to 65 and 90 to 95 DAT,
respectively. Maximum PN (26.1 µ mol m-2 S-1) across the stages was found in AP 01. Stomatal
conductance Ci and E were reduced with advancement of the growth stage. Highest intrinsic
water use efficiency was in DMAPR AP 55 and the lowest was in DMAPR AP 25 and DMAPR AP
39. The same genotypes were subjected to early season and mid season drought condition. The
early season drought condition had no significant impacts on dry aerial biomass but, the late season
drought caused nearly 40% deviations in dry aerial biomass. Maximum dry aerial biomass across
the treatment was in DMAPR AP 56 and DMAPR AP 57. (Project 04: Integrated water and nutrient
management and physiological manipulation for improving productivity of medicinal and aromatic
plants; Investigators: Dr. K.A. Kalariya)
Effect of organic nutrient management practices on kalmegh rhizosphere
Field experiment was conducted consecutively for three years to evaluate consequence of organic
nutrient management (farm yard, manure, castor cake and vermicompost) and biofertilizers
[Azotobacter and phosphate solubilizing bacteria (PSB)] and Jivamrut (a traditional bioformulation)
on soil pH, organic carbon as well as soil chemical and biochemical properties under kalmegh
rhizosphere. Soil samples were collected from kalmegh rhizosphere of each treatment plot during
harvesting and analyzed for different chemical and biochemical parameters. Significant decrease in
soil pH (7.8 from initial 8.1) and improvement in organic carbon content (3.1 g kg-1 from initial 2.89 g
kg-1) was observed under organic treatments. Significant build up of available nutrients viz., mineral
nitrogen, available phosphorus and sulphur was also observed. Microbial biomass C (MBC) and
soil respiration (SR) rate were found significantly higher in organic cultivation system. Soil enzymes
activities like dehydrogenase (DHA) and fluorescien diacetate (FDA) were quite higher in organic
cultivation system which is an indication of metabolic activity of microbes in soil. Organic nutrient
management not only improved soil fertility status but significantly improved soil biochemical
parameters through enrichment of soil biodiversity. (Project 04: Integrated water and nutrient
management and physiological manipulation for improving productivity of medicinal and aromatic
plants; Investigators:Dr. B.B. Basak and Dr. Ajoy Saha)
Effect of bio-char on kalmegh production
An attempt was made to integrate biochar produced from Lemon grass distillation waste and chemical
fertilizers in different combinations to study their influence on yield and quality of kalmegh and its
effect on soil chemical and biological properties. The result showed that application of biochar and
chemical fertilizer improved soil biological properties and productivity of kalmegh. However, use of
biochar alone was not sufficient to boost the growth of the crop and some soil biological properties.
The results also established that biochar can help reduce application of chemical fertilizer inputs
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while improving soil fertility and crop productivity. (Project 06: Bio-prospection, quality control and
co-product utilisation for value addition to medicinal and aromatic crops; Investigator: Dr. Ajoy Saha)
Quality determination of Andrographis echioides
Andrographolide content in Andrographis echioides (False water willow) was determined.
Column chromatography was carried out and 450 fractions were collected. These fractions were
characterized using TLC. Andrographolide was not detected in HPLC chromatograms of methanolic
extract, however, many peaks having resemblance with andrographolide were observed in HPLC
chromatograms. (ICAR - Network research project on high value compounds and phytochemicals;
Investigator: Dr. Satyanshu Kumar)
MENTHA (Mentha arvensis)
Mentha is a herbaceous aromatic perennial herb belongs to family Lamiaceae. The species is native
to the temperate regions of Europe and western and central
Asia, east to the Himalaya and North America. It has a
creeping root stock from which erect branches grows up.
The plant reaches a height of about 10–60 cm or rarely up
to 100 cm. The crop is cultivated for its essential oil
extraction which is widely used in pharmaceutical, cosmetic
and flavouring industries. In India, Uttar Pradesh accounts
for around 90% of Indian production, with the remaining
10% coming from smaller areas in the Punjab, Rajasthan,
etc. In Ayurveda, Pudina is considered as appetizer and useful in gastric troubles. The extracts and
menthol-related chemicals produced from the crop are used in food, drinks, cough medicines,
creams and cigarettes. The chemical constituents of the essential oils mainly include menthol,
menthone, isomenthone, neomenthol, limonene, methyl acetate, piperitone, beta caryophyllene,
alpha-pinene, beta-pinene, tannins and flavonoids.
Valorization of essential oil distillation waste as a source of antioxidant/phenolics
The objective of this study was to evaluate the value-addition potential of Mentha arvensis (mint)
essential oil distillation waste as a source of antioxidant/ phenolics. In this study, water and
various concentrations (50%, 75%, and 100%) of aqueous methanol, ethanol and acetone were
used as solvent in the extraction process. The antioxidant activity, total phenolic content and total
flavonoid content of the dried distillation waste extracts were investigated using various in vitro
assays. The extract obtained by 50% methanol showed the highest antioxidant activity in terms
of DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS ((2, 2-azino-di-(3-ethylbenzothialozinesulphonic
acid) radical scavenging activity. The same extract also exhibited the highest phenolic content (83
mg gallic acid equivalent/g of dry extract) and the highest flavonoid content (43.6 mg quercetin
equivalent/g of dry extract). The highest extraction yield was obtained by 50% aqueous methanol.
This showed that Mentha arvensis (mint) essential oil distillation waste can be used as a raw material
for making value-added products with antioxidant properties for applications in food, pharmaceutical,
cosmetic and agricultural sectors. The optimised aqueous methanol solvents offer low-cost, nontoxic, green alternatives for the recovery of antioxidant and phenolics from this waste. (Project
06: Bio-prospection, quality control and co-product utilisation for value addition to medicinal and
aromatic crops; Investigator: Dr. Ajoy Saha)
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Low-cost biochar derived from essential oil distillation waste
Disposal and recycling of the industrial waste are a great challenge for the scientific communities.
After extraction of the valuable
essential oil by steam or hydro
distillation methods, the spent biomass
of aromatic crop is of no use and
treated as waste material. Proper
technology for their recycling and
gainful utilization is required. Thermal
conversion of biomass from the
Biochar
distillation waste of M. arvensis can Mentha distillation waste
become a sustainable strategy for
biomass management. In the present study distillation waste of M. arvensis was charred at different
temperatures (300 (MABC300), 500 (MABC500) and 700°C (MABC700) under nitrogen environment
to obtain the biochars. Biochar mass yield decreased from 32.3 to 21.2% when the pyrolytic
temperatures increased from 300 to 700°C. Thermal carbonization biochar produced from distillation
waste of M. arvensis was investigated for its performance in lead (Pb++) adsorption from water.
Biochars produced at 700°C showed the highest sorption intensity. Maximum lead removal was
achieved at pH 5. Metal removal efficiency increased with increase in adsorbent dosage from 1 to
8.0 g l-1 and thereafter remained almost constant. The study thus revealed that biochar prepared
from distillation waste of M. arvensis can be utilized as effective adsorbents for removal of aqueous
lead. (Project 06: Bio-prospection, quality control and co-product utilisation for value addition to
medicinal and aromatic crops; Investigators: Dr. Ajoy Saha and Dr. B.B.Basak)
SAFED MUSLI (Chlorophyutm borivilianum)
Safed musli belongs to family Liliaceae. There are a number of Chlorophytum species, which are
known under the trade name ‘safed musli’ of which C.
borivilianum is the commercially exploited species. The
plant is a perennial herb with condensed stem disc and a
whirl of sessile leaves. The fasciculated roots contain
saponins and are medicinally important. It is used as a
general tonic and is a well-known aphrodisiac. The species
is naturally distributed in the forest areas of Maharashtra,
MP, Rajasthan and Gujarat. Raw drug is collected both from
wild as well as from cultivation. Un-organized collection of
the species from the natural habitat has caused “critically endangered” species status. The plant is
propagated by the stem disc with the attached fleshy roots as well as by seeds.
Evaluation of germplasm based on saponin at different crop maturity
Fifty two genotypes were classified based on time taken for reaching harvesting/ maturity based
on saponin accumulation in the roots in order to determine the optimum harvesting time with high
saponin content. The biochemical data revealed that the maximum percentage of saponin was
formulated in the month of December (12.91%). During November saponin content was 9.47% and in
January it was 5.63%. (Project 01: Conservation, characterization and utilization of genetic resources
of medicinal and aromatic plants for sustaining production; Investigator: Dr. Hemlata Bharti).
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Multivariate analysis of yield associated traits
Standard deviation and analysis of variance revealed high genetic variation among studied genotypes
for 17 traits including leaf width (cm), leaf length (cm), number of leaves/plant, leaf area (m2), number
of capsules/inflorescence, number of seeds/capsule, number of inflorescences/clump, length of
inflorescence (cm), size of capsule (mm), size of seed (mm), number of flowers/inflorescence, flower
width (cm), number of fleshy roots per clump, fasciculated root length (cm), fasciculated root girth
(cm), fresh weight of fasciculated roots (g) in which Coefficient of Variation ranged from 205.52
(leaf area) to 19.57 (flower width). Based on mean performance, DCB-48 (129 g plant-1), DCB-17
(110.2g plant-1), DCB-18 (108 g plant-1), DCB-5 (107.6 g plant-1), DCB- 37 (105 g plant-1) were the
top five genotypes for fresh fasciculated root yield per plant. Pearson correlation coefficient showed
positive and significant correlation of number of fasciculated roots per plant (0.83), and root length
(0.77) with root yield (fresh weight). According to path analysis, number of fasciculated roots (0.84)
possessed the highest positive direct effect followed by leaf width (0.14) and size of seeds (0.11)
on yield (fresh root weight) of safed musli. The result of stepwise regression analysis revealed that
root length and root girth had considerable effects on root yield. So, it is advisable to use these
traits as major selection criteria for improvement of safed musli. (Project 02: Genetic improvement
of medicinal and aromatic plants through conventional breeding and biotechnological approaches;
Investigator: Dr. Hemlata Bharti)
Identification of SSR markers
A total of 745 EST sequences obtained after CAP3 assembly having 740 singletons and 5contigs
available at NCBI (https://www.ncbi.nlm.nih.go) were analyzed for redundancy. MISA (Microsatellite
searching tool) analysis indicated that among the 745 sequences analyzed, 58 sequences had repeat
units. All sequences with repeat units were subjected to Primer-3 to obtain primers flanking repeat
units. These primers were further examined for the amplification of EST sequences having repeat units
using BLAST tool. One hundred and eighteen SSRs were obtained with 15 sequences having more
than one SSR. Finally, 42 primers pairs were selected randomly for SSR analysis in C. borivilianum
out of which 21 were amplified but only twelve primers showed clear, polymorphic and reproducible
banding pattern which were chosen for generation of markers profile. These 12 polymorphic markers
were used for diversity analysis of 50 genotypes of C. borivilianum collected from different locations.
(Project 01: Conservation, characterization and utilization of genetic resources of medicinal and
aromatic plants for sustaining production; Investigator: Dr. Hemlata Bharti)
Genotypes with higher seed germination identified
A major bottleneck in large-scale cultivation of safed musli is the non-availability of sufficient quantity
of superior and uniform planting material and high cost of
planting material. Hence, an effort was made to identify
genotype/s of higher seed germination percentage. Seeds
of 52 genotypes collected during the last year’s kharif
season were allowed for germination after 1000 ppm
gibberellic acid treatment. Result revealed that seed
germination varied from minimum 1.92 (DCB-43) to
maximum 63.33% (DCB-41). Genotypes DCB-2 (41.74%)
and DCB-26 (33.98%) had > 30% seed germination. The
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progenies of these genotypes are to be studied for their uniformity, yield and quality before taking
them to commercial cultivation besides for using as parents in the breeding program. (Project 02:
Genetic improvement of medicinal and aromatic plants through conventional breeding and
biotechnological approaches; Investigators:Dr. Hemlata Bharti)
SENNA (Cassia angustifolia)
Senna belongs to family Caesalpiniaceae. There are two species of Cassia viz., C. angustifolia and
C. acutifolia (= C. senna) which are known under the
common name senna. It is cultivated mainly in India and
Pakistan. Senna is recognised by British and US
pharmacopoeias also. Leaves, tender pods and flowers are
medicinally important. The glucosides, sennosides A and B
are the major active principles responsible for the therapeutic
action of the crop. It is useful in habitual costiveness. It
lowers bowels, increases peristaltic movements of the
colon by its local action upon the intestinal wall. It is used as
expectorant, wound dresser, antidysentric, carminative and laxative. It is also useful in loss of
appetite, hepatomegaly, spleenomegaly, indigestion, malaria, skin diseases, jaundice and anaemia.
It is propagated by seeds and normally cultivated as post kharif crop.
Germplasm characterization and evaluation
Two hundred and forty five accessions of senna germaplsm were multiplied and purified.
One hundred and ninety six accessions were evaluated and characterised for yield and other
characters. Wide variation was noticed in the accessions for the plant habit, leaf colour, leaf apex,
leaf apex habit, leaf type, flower bud size, pod shape, pod size, pod pubescence and leaf type.
Maximum co-efficient of variation (CV) was found for biomass yield (62.77%) which was followed
by leaf yield (fresh) (58.53%) and leaf yield (dry) (52.53%) indicating presence of greater variability
among the collections, which gives an ample scope for improvement of the characters. Low CV
was observed for number of leaf lets (7.19 %) and days to flowering (8.2 %) indicating low variability
found in the collections which emphasizes the need for targeted collection for these traits. Normal
phenotypic trait distributions were observed in all the traits suggesting polygenic inheritance of
these traits.
Molecular characterization of senna germplasm with SSR markers was also undertaken. Forty
eight SSR markers were tested and 33 (68.5%) showed amplification. (Project 01: Conservation,
characterization and utilization of genetic resources of medicinal and aromatic plants for sustaining
production; Investigator: Dr. Nagaraja Reddy)
Hybridization and Induction of ployploids
Ten hybrids were generated to study genetics of leaf type (broad and narrow), plant habit (semi
spreading and erect) and leaf shape (acute and attenuate). Two genotypes with profuse flowering
but lacks pod formation were obtained as a result of 0.5% colchicine treatment of KKM-01 seeds.
Artificial hybridization was made to maintain these genetic stocks (Project 02: Genetic improvement
of medicinal and aromatic plants through conventional breeding and biotechnological approaches;
Investigator: Dr. Nagaraja Reddy)
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Relative expression CaDAHPS gene studied
3-deoxy-D-arabino-heptulosonate7-phosphate synthase (DAHPS) is the first enzyme in the
shikimate pathway catalyzing the production of 3-Deoxy-D-arbino-heptosonate-7-phospahate
leading to production of sennosides. The relative gene expression of caDHPS gene with respect to
the expression of Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) gene (endogenous control)
was studied in the leaf (young and mature), pod (young and mature) and flowers of genotypes Sona,
DCA-80 and DCA-149. Maximum fold change (11.0) was observed in young pod of Sona, while the
minimum (0.15) fold change was observed in young pod of DCA-149 genotype indicating genotypic
and tissue specific variation. (Project 03: Understanding the metabolism and biochemistry of active
principles in medicinal and aromatic plants; Investigator: Dr. Nagaraja Reddy)
Housekeeping genes explored
Identification of suitable housekeeping gene(s) is a pre-requisite for accurate quantification of
mRNA transcripts under a given set of conditions through real time PCR. Expression stabilities of
12 housekeeping genes viz., Actin, 18srRNA, GAPDH, Actin2-7, Actin11, ADH, ATPsyntase, BetaTubulin, Eukaryotic elongation factor 1-alpha, Eukaryotic elongation factor 1-beta, Tubulin Alpha 5
and Ubiqutin were studied in the leaf (young and mature), pod (young and mature) and flowers of
Sona, DCA-80 and DCA-149. Mean Ct value ranged from 18.14 to 25.46 in the genes indicating
expression of the housekeeping genes. Co-efficient of variation of Ct values ranged from 7.62 to
27.40 %. Minimum Co-efficient of variation of Ct values was observed with ATP synthase (7.62 %)
which was followed by Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) (7.81%) and Alcohol
dehydrogenase (ADH) (8.08 %) indicating more stable expression across tissues and genotypes of
senna. (Project 03: Understanding the metabolism and biochemistry of active principles in medicinal
and aromatic plants; Investigator: Dr. Nagaraja Reddy)
DXR gene cloned
DXR gene encodes 1-deoxy-d-xylulose 5-phosphate reductase (DXR, EC1.1.1.267) enzyme in the
MEP pathway leading to production of sennosides was cloned in senna. Genomic region governing
DXS enzyme was isolated through homology based approach and named as CaDXR. CaDXR gene
has 10 exons with exon length ranged from 126 to 308 bp. The length of the gene is approximately 3
Kb comparing to its orthologue in soyabean which is about 3.83 Kb size. (Project 03: Understanding
the metabolism and biochemistry of active principles in medicinal and aromatic plants; Investigator:
Dr. Nagaraja Reddy)
Sennoside content in market herbal formulation containing senna
Percentage of senna (C. angustifolia) raw drug contents were tested in 19 herbal preparations
(physical form: powder, granules and tablet) and it was in the range of 15.00%-51.12%. Extract
yield (%) of the samples were in the range of 23.56&-61.02%. Sennoside A (SA) and Sennoside B
(SB) content were also determined in the 19 herbal formulations. Peak of SA was detected in all the
samples. Percentage of SB and SA in the extract was in the range of 0.12 ± 0.00- 2.64 ± 0.02 and
0.01 ± 0.00- 2.16 ± 0.07, respectively. In comparison to SB, content of SA was higher in 15 samples.
The variation could be ascribed to factors such as geographical source, cultivation and processing
methods. (Project 06: Bio-prospection, quality control and co-product utilisation for value addition
to medicinal and aromatic crops; Investigator: Dr. Satyanshu Kumar)

ICAR - DMAPR ANNUAL REPORT 2016-17

39

Distribution of sennosides in Cassia species
Sennoside A and Sennoside B content were determined in Cassia species namely C. javanica,
C. fistula, C. anguistifolia, C. auriculata, C. simea, C. alata, C. renigera, C. polyphylla (leaves and
stem), C. occidentalis, C. surratense, C. alata (leaves and stem), C. auriculata ((leaves and stem), C.
uniflora, C. pumela, C. mimosoides (leaves, stem and root) and C. absus (leaves, stem and root).
Based on the data, alternative sources were identified for C. angustifolia. These species were also
characterized for morphological and anatomical characters. (Project 06: Bio-prospection, quality
control and co-product utilisation for value addition to medicinal and aromatic crops; Investigator:
Dr. Satyanshu Kumar)
TULSI (Ocimum sanctum)
Tulsi is an erect highly branched aromatic perennial herb belonging to family Lamiaceae. Two plant
types are commonly available, one is with green leaves and
the other one is with purple leaves. The species is distributed
throughout India and is also under cultivation. Leaves,
flowers and occasionally the whole plant are medicinally
used to treat heart diseases, leucoderma, asthma, bronchitis
and fever. The leaves and tender parts of the shoots are
economically important and it yields essential oils. The
essential oils obtained have immense value in aroma
industry. The chemical constituents of the essential oils are
monoterpenes, sesquiterpines and phenols with their alcohols, esters, aldehydes, etc. Propagation
is mainly done by seeds. Seedlings are raised in nursery and transplanted at 4-5 leaf stage at the
onset of monsoon. Freshly harvested material is distilled for oil extraction.
Evaluation of germplasm
Eleven morphologically distinct accessions of tulsi were characterized based on morphological and
chemical characters affecting yield and yield contributing traits for industrial use at three different
harvesting stages. Colour of the leaves, new branches and inflorescence were found to vary from
green to purple-green. Accession Dediya P-1, Angna, DOS-4, DOS-7 had dark purple colour of
branch and inflorescence while, Dediya SP-1 and CHES G-1 had medium purple colour. TC-1,
DOS-3 and DOS-5 possessed light purple colour whereas, DOS-1 and Dediya G-1 had green
colour. Upper side of leaf was dark purple colour in Dediya P-1 whereas, both side of leaf were
purple in Angna. DOS-4 and DOS-7 had light purple colour of leaves with medium purple lamina
and petiole whereas, Dediya SP-1, CHES G-1, TC-1, DOS-3 and DOS-5 possessed green colour
of leaves with medium purple veins. DOS-1 and Dediya G-1 had green colour of leaf and petiole.
DOS-1 had maximum dry leaf recovery (23.4 %), total chlorophyll content (1.25 mg g-1), carotenoids
(8.52 mg ml-1) and number of Peltate Glands (PG) at all three harvesting stages. Maximum essential
oil per cent in green herbage was observed in DOS-1 (0.50%), followed by DOS-3 (0.44%) at crop
maturity and maximum essential oil and eugenol yield were also observed in DOS-1 (73.13 kg ha-1
and 66.95 kg ha-1).
The essential oil was extracted by hydro distillation and the chemical characterization was done on
Gas Chromatograph-Mass spectrometer (GC-MS). Similarly, the profiles of extract from both the
growing stages were compared for their chemical compositions. Maximum eugenol was observed
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in DOS-1 in increasing order with advancement of harvesting stages i.e., at onset of flowering
(86%), full flowering (89.29 %) and crop maturity (99.36 %), while reverse trend was observed for
β-Caryophyllene in
DOS-1 and Angana.
Overall,
DOS-1
was found superior
for leaf recovery,
TC-1
DOS-3
DOS-4 essential oil yield and
DOS-1
eugenol yield and
can be used further
in crop improvement
programme
and
can be promoted
DOS-5
DOS-7
CHES-G-1
Dedia-G-1
for
commercial
cultivation
as
a
new selection. The
higher essential oil or
eugenol production
from DOS-1 proved it
as a viable alternative
Dedia-SP-1
Dedia-P-1
Angna
option
for
clove
industry. (Project 01: Conservation, characterization and utilization of genetic resources of medicinal
and aromatic plants for sustaining production; Investigator/ s: P.L. Saran and Dr. Ajoy Saha)
OTHER EXPERIMENTS
QuEChERS based LC -MS/MS method for simultaneous determination of aflatoxin
An accurate and rapid analytical method was developed and validated for the simultaneous
determination of aflatoxins B1, G1, B2, and G2 in economically important medicinal herb senna
(Cassia angustifolia) and kalmegh (Andrographis paniculata).
Aflatoxins were extracted from herb matrix using a
QuEChERS-based extraction procedure (quick, easy,
cheap, effective, rugged and safe) followed by applying
PSA and a C18 further clean-up step, then detection by
high performance liquid chromatography (HPLC) coupled
with tandem mass spectrometry (MS/MS) using an
electrospray–ionization interface (ESI) in positive ion modes.
Matrix-matched calibration was used for quantification in order to reduce the matrix effect. Validation
of the method was carried out in herbs by recovery experiments. Recoveries of the spiked samples
were in the range of 61.9-111.5 % with an interday and intra-day relative standard deviation lower
than 20.0%. Limits of quantification (LOQ) ranged from 1.2-3.8 μg kg-1. The proposed method was
successfully applied to determine aflatoxin residues in commercial market samples of kalmegh and
senna obtained from different locations in India. (Project 06: Bio-prospection, quality
control and co-product utilisation for value addition to medicinal and aromatic crops; Investigator:
Dr. Ajoy Saha)
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Characterization of silicate minerals for potassium supplying capacity
Waste mica (silicate mineral) samples were collected from mica mine areas located at Koderma
district of Jharkhand and Nellore district of Andhra Pradesh. The waste mica is generated during
mining of fresh mica for industrial purpose and it is dumped near the mica mines as waste material.
It belongs to muscovite mica having theoretical composition of (OH)4K2(Si6Al2)Al4O20. The collected
samples were ground in a Wiley mill separated into different size fractions viz., 10 ASTM (2000 µm)
35 ASTM (500 µm), 60 ASTM (250 µm) and 100 ASTM (150 µm) by a mechanical sieve shaker. Total
potassium content in ground waste mica sample (2 mm size) varied from 8-10% as K2O.
K supplying capacity of different size fractions of the mineral powder was evaluated through different
chemical extractants namely water, 0.01 M calcium chloride (CaCl2), 0.01 M citric acid, neutral 1N
ammonium acetate (NH4OAc) and boiling 1N nitric acid (HNO3) as per the standard procedure. The
K released by chemical extractants from the mineral powder followed an increasing trend with an
increase in the fineness of particles. The quantity of K released by different extractants followed the
order: water <0.01 M calcium chloride < 0.01 M ciric acid <1 N ammonium acetate < 1 N boiling
nitric acid. The lowest K release (30 to 110 mg kg-1) was recorded by distilled water while highest
K released (1820 to 1975 mg kg-1) was recorded by boiling 1 N HNO3 solution irrespective of the
various size fractions. The cumulative K release from the mineral powder in successive extraction
procedure was recorded higher with organic and mineral acids, which suggested that the material
was a slow release K source. The K release from different size fractions by various extract will
be correlated with plant (aromatic grass) K uptake for better understanding. (DST-SERB funded
project: Evaluation of potassium availability from unconventional sources for sustainable farming
system; Investigator: Dr. B. B. Basak)
Agricultural Knowledge Management Unit (AKMU)
Mobile Application developed
ICAR-DMAPR developed mobile application for medicinal and aromatic crop cultivation practices.
The mobile app includes information viz., general crop information such as uses, climate, soil, land
preparation, planting time, propagation/seed rate, method
of sowing with spacing, superior varieties, manures/
fertilizers, irrigation, inter culture, intercropping, insect
pest and diseases, harvesting and yield, processing,
marketing, chemical composition and economics of
important MAPs. The mobile app was formally launched
by Dr. T. Mohapatra, DG, ICAR on 6th January 2017.
Information regarding 14 crops is included in the first face
and in near future more number of crops will be added in phase-wise manner.
Institute website updated
Institute website was updated regularly with fresh and new thoughts on day to day information
basis by event launcher. The website had links with ICAR, FMS/MIS, NAIP, NMPB, ICAR and ICAR
Circular, institute intranet etc. The bilingual (English-Hindi) Institute website received more than 1,
04,561 hits during the year. The ICAR-DMAPR website was successfully launched from ICAR-IASRI
(ICAR-DC), New Delhi.
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National Knowledge Networking (NKN) project
Under this NKN project, ICAR-DMAPR managed and shared with more than 109 IP for the free
official usage internet (100 mbps) through local area network and wifi by IP- server management.
In the process of development of paperless office management, computers, software and internet
facilities were provided to all the staff with high speed internet facility by which accounting, clerical,
FMS/MIS, PERMISNETii, e-procurement, e-tendering were managed. All the facilities for internet,
intercom and networking were provided through AKMU.
Short video movies developed
Developed short video movie for show-casing the achievements of the Institute for the past 25
years which was formally launched on November, 24th , 2016 during the celebration of Silver Jubilee
foundation day.
Databases
Attempts were also continued for updating the software applications such as Digital Herbarium of
Medicinal and Aromatic Plants in India (www.dmapr.org.in:8080/dhmap/Home.jsp), Open Access
Journal of Medicinal & Aromatic Plants (www.oajmap.in) and Digital Photo Library of Medicinal and
Aromatic Plants, etc.
Five new herbal gardens were added in the networking of herbal garden-Web portal during the year.
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RESEARCH ACHIEVEMENTS
ICAR-AICRP
Medicinal and Aromatic Plants
ALOE (Aloe barbadensis)
Aloe belongs to family, Liliaceae. The species is introduced from African countries which was later
naturalized in India. The plant is perennial in habit with fleshy
leaves and condensed stem. Leaves contain mucilage
(polysaccharides) and leaf exudates contain aloin and aloe
emodin which are commercially useful. The mucilage has a
cooling and moisturizing action and hence used in cosmetic
industries. Aloin and aloe emodin are used as pain killer and
purgative. The species flowers during November to
February. Flowers are having saffron to orange yellow colour
which attracts birds for pollination. There is large-scale
agricultural production of Aloe vera in Australia, Bangladesh, Cuba, the Dominican Republic, China,
Mexico, India, Jamaica, Kenya, Tanzania and South Africa, along with the USA to supply the
cosmetics industry. In India, the crop is under cultivation in Gujarat, Rajasthan, Madhya Pradesh
and Uttar Pradesh. Raw material is collected both from wild and cultivation for the industry. The
species is valued about $30-40 million in global sale annually. The demand for this plant may likely
to be increased due to increasing utilization of natural medicinal products throughout the world.
Suckers are mainly used for propagation.
Evaluation of germplasm
NDUAT, Faizabad: Twenty four accessions of Aloe was evaluated based on number of suckers per
plant, leaf length, leaf width, number of leaves per plant, leaf weight per plant and leaf yield. The
number of suckers per plant varied from 3.00 - 11.50 per plant. Maximum number of suckers per
plant was recorded in IC-111279 (11.50 suckers) and the minimum was in IC-112518 (3.00 suckers).
The leaf length varied from 23.30-54.35 cm. Maximum number of leaves per plant was observed in
IC-112518 (54.35 cm) and the minimum was in IC-310609 (23.30 cm).
The number leaves per plant varied from 7.30 to 14.35 per plant. Maximum number of leaves per
plant was observed for IC- 111279 and the minimum was in IC-471886. The leaf weight per plant
ranged from 0.42 kg plant-1 to 3.42 kg plant-1. Maximum weight per plant was recorded in IC112531 and minimum for the IC- 471886. The leaf width varied from 2.50 cm to 7.35 cm. The leaf
yield ranged from 140.16 to 1138.33 kg ha-1. The highest leaf yield was recorded for IC- 112531
and the minimum was in IC- 471886 (140.16 kg ha-1).
Quality profiling of raw herbal drug of Aloe vera from different sources from Kerala
KAU, Trichur: Aloe vera fresh samples were collected from different markets of Kerala. Heavy metal
load of when analysed by ICP-OES method revealed that all the samples are free from heavy metals
viz., mercury, arsenic, cadmium and chromium. All samples contained iron ranging from 0.05 to 0.35
mg g-1. One sample out of twelve, contained lead (Pb) above WHO permissible limit, while a few
contained lead ( Pb) below WHO limit.
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ASALIO (Lepidium sativum)
The plant belongs to family Brassicaceae. The species is a native of Ethiopia and introduced to
Europe and Asia. Plants are of about 45-60 cm tall. Leaves
are entire or variously lobbed or pinnatisect. Flowers are
small and white, arranged in racemes. It is cultivated as
winter crop in selected parts of Rajasthan, Gujarat, M.P. and
Tamil Nadu for seeds. The seeds are galactagogue, laxative
and diuretic. The mucilage obtained from the seeds is used
against intestinal irritations. The leaves are also used as
diuretic and to treat liver diseases. It is also used as salad
for treating anaemia. Seeds are used for propagation.
Evaluation of promising lines of Asalio in MLT (AVT-II)
Six entries (MLS-1007, HLS-4, ULS-15, ALS-1 MLS-10-01 and MLS-10-16) and two checks [GA1 and HLS-27 (Sel.10)] of Asalio were evaluated at ICAR-DMAPR and AICRP MAP& B centres of
Anand, Udaipur, Mandsaur, Hisar and Solan for four years. Mean seed yield (kg ha-1) was maximum
in HLS-4 (1244.17) which was followed by ALS-1 (1189.18) and MLS-10-16 (1156.22). However,
oil yield (kg ha-1) was recorded maximum in ULS-14 (309.73). Mean seed yield (kg ha-1) over years
i.e., from 2012-12 to 2015-16 was maximum in ULS-15 (1710.83. However, oil yield (kg ha-1) was
recorded maximum in MLS-1007 (324.80).
Evaluation, maintenance and utilization of germplasm
MPUAT, Udaipur: A total of 15 lines maintained as genetic stock were evaluated in six rows plot
along with 2 checks. Four lines, ULS-9, ULS-10, ULS-14 and ULS-19 exhibited higher mean seed
yield over the check GA-1 (3244 kg ha-1) and over grand mean of the experiment (3107 kg ha-1).
None of the lines out yielded ULS-15 (3544 kg ha-1) in the case of seed yield. Seed yield for the trial
ranged from 1989 kg ha-1 (ULS-1) to 3544 kg ha-1 (ULS-15).
RVSKVV, Mandsaur: Forty lines of Asalio were evaluated during 2016-17. Wide range of variability
was noticed among the lines. Great difference was found in seed yield which ranged from 1140 kg
ha-1 (MLS-9) to 2083 kg ha-1 (MLS-1007) followed by 2005 kg ha-1 (MLS-1001), 1975 kg ha-1 (MLS1016) 1800 kg ha-1 (MLS-1) 1770 kg ha-1 (MLS-16), 1739 kg ha-1 (MLS-1013), 1736 kg ha-1 (MLS1021) and 1686 kg ha-1 (MLS-1006).
Evaluation of selected lines for yield and quality
MPUAT, Udaipur: Eight promising entries were evaluated along with one check (GA-1) for yield
and quality characters. Seven entries ULS-1, ULS-2, ULS-6, ULS-8, ULS-9, ULS-20 and ULS-15
exhibited higher seed yield over the check GA-1. Distinct and stable morphological characters of
each entry were recorded. However, none of the entries performed at par or superior to the best
check ULS-15 (3369 kg ha-1) for seed yield.
Small scale evaluation trial
CCS HAU, Hisar: Nine lines were evaluated against the check GA-2. HLS-5 was earliest to mature
(125 days) as compared to GA-2 (127 days). Number of branches per plant was observed highest
in HLS-9 (17.83) followed by HLS-7 (16.97). HLS-8 recorded the highest 1000 seed weight (2.18 g).
Seed yield was maximum in HLS-3 (810 kg ha-1) followed by HLS-5 (664 kg ha-1).
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Screening of germplasm lines against Alternaria blight
RVSKVV, Mandsaur: Twent four lines of Asalio germplasm were tested under field condition against
Alternaria blight. Disease severity was recorded in 0-9 scale. Based on three years’ mean data the
lines were classified as follows: Resistant : MLS-1, MLS-5, MLS-7, MLS-8, and MLS-13; Susceptible
: MLS –2, MLS –3, MLS –4, MLS –6, MLS –9, MLS –10, MLS –11, MLS –12, MLS –14, MLS –15, MLS
–16, MLS –17, MLS –18, MLS –19, MLS –20, MLS –21, MLS –22, MLS –23 and MLS –24.
Effect of FYM and nitrogen application on growth and yield
YSPUHF, Solan: Field experiment was conducted to study the effect of different levels of FYM,
inorganic nitrogen fertilizers and their split application. The pooled data for three years showed
that increase in FYM levels and nitrogen doses resulted in significant increase in growth and yield
parameters. Maximum plant height (76.32 cm), number of branches per plant (16.89), biomass yield
(7.57g plant-1), and seed yield (12.64 q ha-1) were recorded in application of FYM @10 t ha-1. Data also
revealed that there was significant increase in all these parameters with increase in levels of nitrogen
and 60 kg N ha-1 recorded maximum growth and yield during all the three years and also in the
pooled analysis. Among the split N applications, N 60 kg ha-1 @ 1/3 at sowing time + 1/3 at 25 DAS
+ 1/3 at 45 DAS recorded significantly higher growth parameters and yield during all the three years.
Management of downy mildew disease
RVSKVV, Mandsaur: The results from mean of two years’ data indicated that treatment of Metalaxyl
72 MZ (@ 0.2%) recorded the minimum disease incidence (16.30%), higher seed yield (1438.5 kg ha1
) and maximum increase (76.86%) in yield over the control followed by application of Foselyl Al @
0.2% (19.29%; 1178.97 kg ha-1 and 56.71%). Whereas the maximum disease incidence (44.01%) and
minimum seed yield (707.46 kg ha-1) were recorded in the control (water spray) among the treatments.
Chemical evaluation of germplasm
RVSKVV, Mandsaur: Fourteen germplasm lines of Asalio were evaluated for oil content and fatty
acid composition of seed oil through G.C. It was evident from the study that asalio seed oil is a very
good source of unsaturated fatty acids. The oil content of the lines under study ranged from 18.02%
(MLS 10-12) to 22.10% (MLS 10-21). Total unsaturated fatty acids ranged from 70.72% (MLS 10-22)
to 85.12% (MLS 10-09). The highest linolenic acid (Omega 3) present was 47.48% in MLS 10-09
followed by 46.80% in MLS 10-05.
ASHWAGANDHA (Withania somnifera)
The plant belongs to family Solanaceae and is considered as wonder herb with multiple medicinal
properties. It is cultivated in North-western and Central
India. The species is an annual to perennial, branched,
under shrub to herb of about 30 cm to 120 cm height. Root
is the major medicinally important part in addition to leaves
and seeds. Roots are used in preparation of vital tonics. It is
a stress reliever and is used in treating senile dysfunctions.
Its effect on controlling anxiety, depression, phobias,
alcoholic paranoia, schizophrenia, etc., is clinically
established by different tests. The active ingredient that
attributed to the medicinal property is the alkaloids and steroidal lactones.
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Evaluation of promising entries in IVT
Four (AWS-2B, DWS-132 and DWS135) promising genotypes (early maturing group i.e., annual
type) were tested at Anand, ICAR-DMAPR, Udaipur, Mandsaur, Hisar, Raipur, Akola and ICAR-IIHR
to identify promising lines for higher yield. Across locations, AWS 1(AWS-2B) recorded maximum
dry root yield (690.55 kg ha-1) which was followed by JA134 (614.85 kg ha-1) and DWS-135 (604.18
kg ha-1). Across seasons also, AWS-1 (AWS-2B) recorded maximum dry root yield (648.58 kg ha-1)
which was followed by DWS-132 (589.42 kg ha-1) and DWS-135 (584.08 kg ha-1).
In another trial, 11 entries (early maturing group i.e., annual type) were tested at Akola, Anand,
ICAR-DMAPR, Raipur, Udaipur, Mandsaur, Hisar and ICAR-IIHR to identify promising lines for higher
yield quality. Across locations, maximum dry root yield was recorded in IWS32 (692.47 kg ha-1)
which was followed by HWS8-18 (647.29 kg ha-1) and AWS1 (637.94 kg ha-1).
Collection, maintenance and evaluation of germplasm
MPUAT, Udaipur: A total of 74 accessions belonging to annual types (early maturity) maintained as
genetic stock in the project were evaluated for root yield and other traits. Among these accessions,
18 accessions exhibited higher dry root yield over the best check RAV-100 (400 kg ha-1) and it
ranged from 183 to 611 kg ha-1.
RVSKVV, Mandsaur: One hundred and twenty germplasm lines were tested for higher dry root yield,
seed yield and quality root characters. Mean dry root yield ranged from 229 kg ha-1 (MWS-136) to
609 kg ha-1 (MWS-130). Mean seed yield ranged from 243 kg ha-1 (MWS 209) to 518 kg ha-1, (MWS
130). Lines, viz., MWS 90-130, MWS 130, MWS 219, MWS 90-121, MWS 122, MWS 90-142, MWS
-142, MWS 90-127, MWS 216 and MWS 217 recorded higher seed and dry root yield (more than
400 kg ha-1).
Purification and characterization of improved lines
RVSKVV, Mandsaur: Out of 120 lines of ashwagandha, 37 lines were selected from single plant
selection. Observation were recorded on selected plants on the basis of different morphological
characters like berry colour (Red, Yellow, Orange), berry size (small, medium, large) plant type (erect
or bushy) branching pattern (B.P., T.P.), leaf type (oblong or ovate) leaf surface (hairy, non hairy).
The selected 37 lines were grouped in to 21 categories on the basis of different morphological
characters. The dry root yield ranged from 196 kg ha-1 (MWS 10-107) to 421 kg ha-1 (MWS 10-004)
and seed yield ranged from 186 kg ha-1 (MWS 10-104) to 527 kg ha-1 (MWS 10-207). MWS 10-004,
MWS 10-105, MWS 10-115, MWS 10-204, MWS 10-105, MWS 10-206, MWS 10-207 recorded
higher dry root and seed yield.
MPUAT, Udaipur: Eleven promising lines were evaluated along with 3 checks viz.,JA20, JA134
and RAV 100. It is revealed from the analysis that the lines, UWS-10, UWS-23 and UWS-37 had
significantly higher dry root yield over the check JA-134 (319 kg ha-1) while entry UWS-10, UWS-23,
UWS-37 and UWS-92 were found to be at par with the best check JA-20 (375 kg ha-1) for dry root
yield. All the genotypes belong to early maturity annual type.
Small scale evaluation trial
CCSHAU, Hisar: Twenty two genotypes and JA-20 as check were evaluated for dry root yield (kg
ha-1) and alkaloids content (%). The highest dry root yield was recorded in HWS-16 (1547.53 kg
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ha-1) followed by HWS-18 (1529.00 kg ha-1) and HWS-15 (1501.20 kg ha-1) against the check JA 20
(1232.47 kg ha-1).
Study of the effect of organic nutrient management
MPUAT, Udaipur: An experiment was conducted to work out suitable organic sources of nutrient
for organic production of ashwagandha. The treatments comprised of four organic nutrient sources
(control, FYM @15 t ha -1, vermicompost @7.5 t ha -1 and castor cake @ 2.5 t ha -1) and four bio
fertilizer inoculations (control, Azotobacter + PSB, Jivamrut and AZ + PSB & Jivamrut and Jivamrut).
The highest root yield was recorded under application of castor cake @ 2.5 t ha-1. Application of FYM
@15 t ha -1 recorded the highest net returns (Rs.76875 ha-1) and B:C (0.50) and proved economically
beneficial over the rest of the treatments. Likewise, among the biofertilizers, combined application
of Azotobacter + PSB & Jivamrut recorded significantly highest root yield (8.42 q ha -1) and net
returns (Rs. 67235 ha-1). However, in terms of B:C ratio, all the three bio fertilizers applications
proved statistically at par and significantly superior to the control.
Standardization of method of sowing and organic manures
IGKV, Raipur: Experiment was undertaken to standardize the method of sowing and to study the
effect of organic manures for better crop yield and quality. The study showed that method of sowing
did not influence significantly the plant height (at harvest), plant biomass yield (at harvest) and dry
root yield of ashwagandha crop. Net return was also not affected significantly by the method of
planting. However, the various organic manures and its level influenced significantly the plant height
(at harvest), plant biomass yield (at harvest) and dry root yield of the crop. Maximum plant height
(67.40 cm), plant biomass (59.72 q ha-1 ) and dry root yield (10.36 q ha-1 ) were found with application
of vermicompost @7.5 t ha-1 which was at par with application of FYM @ 15.0 t ha-1 and RDF through
inorganic fertilizers (60:40:40 kg ha-1NPK). The highest net return (Rs.70950.0 ha-1) was found with
application of FYM@15.0t ha-1. The interaction effect of method of sowing and organic manures was
found significantly influencing the dry root yield. Ridge and furrow sowing method with application of
vermicompost @7.5 t ha-1 was found better for obtaining higher dry root yield (11.80 q ha-1).
Evaluation of manures, bioagents and bioformulation against Alternaria leaf blight
MPUAT, Udaipur: Disease management organic modules against leaf blight disease of ashwagandha
were evaluated under natural infection and inoculation condition. Among the organic disease
management modules against leaf blight disease, three foliar sprays of garlic bulb extract (w/v) @
10 % first at initiation of disease followed by 15-days interval resulted in significantly minimum leaf
blight disease (19.93%) with maximum disease control (76.02%) and yielded higher dry roots (5.25
q ha-1), seed (3.46 q ha-1) as well as increased root quality parameters.
Evaluations of integrated disease management organic modules against root rot
MPUAT, Udaipur: Integrated disease management organic modules against root rot of ashwagandha
were evaluated under sick plot and inoculation condition. Among the modules, in-furrow soil
application of Neem cake mixture @ 100g/m2 enriched with Trichoderma + Pseudomonas talc based
formulation each @ 2.0% resulted in maximum germination (88.97%), minimum plant mortality
(13.77%) and with maximum control of root rot diseases (84.20%) and yielded higher dry root
(5.67qha-1) and seed yield (5.04 qha-1) with higher alkaloid content as well as increased root quality
parameters i.e. length and diameter (24.6cm and 6.42mm) and was statistically significant when
compared to the rest of the treatments and control.
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The bio-control agents effectively established in ashwagandha rhizosphere and developed high
population densities during flowering days, while the populations of pathogens R. solani and F.
solani were reduced in most of the treatments over the untreated control. The highest population
counts 46.34 ×105 cfu and 55.15 ×105 / g soil, respectively of T. viride and P. fluorescens with
controlled population count of root rot pathogen R solani (1.13 x 104 cfu/ g soil) and F. solani (0.83
x 104 cfu/ g soil) were observed in the treatment comprising of in-furrow soil application of Neem
cake mixture @ 100g/m2 enriched with Trichoderma + Pseudomonas talc based formulation each
@ 2.0%.
Management of damping off disease of ashwagandha
RVSKVV, Mandsaur: The experiment was conducted during 2013-14, 2014-15 and 2015-16.
The results from mean of three years data showed that the treatment involving seed treatment
with carbendazim + Mancozeb @ 2.5 g + Soil drenching with Carbendazim + Mancozeb @ 0.2%
recorded the maximum reduction of seedling mortality (18.34%). Seed treatment with carbendazim
+ Mancozeb @ 2.5 g + soil drenching with Carbendazim + Mancozeb @ 0.2% recorded higher seed
and dry root yield (726.16 kg ha-1 and 871.97 kg ha-1).
Correlation study of starch content and quality in ashwagandha roots
RVSKVV, Mandsaur: Correlation among the starch, fiber, alkaloid and withanolide content of
ashwagandha root was studied. It was very much evident from study that the starch content
decreased from soft root (14.68%) to wild hard woody (8.42%), but there was an increasing trend
in crude fiber content from soft root (10.50%) to wild hard wood (35.64%). The withanolids content
was highest in soft starchy root (1.26%) and found to be decreased in woody or fibrous roots up to
0.98%. The trend in alkaloid content was opposite than that of withanolide content and it was found
as lowest in starchy roots (0.216%) and increased up to 0.547% in wild hard woody roots.
Determination of phenolics and flavonoids content in root powder under storage
CCSHAU, Hisar: Powdered dried roots of ashwagandha were used for the study. The root powder
samples were kept in air tight transparent glass bottle, brown glass bottle, white plastic bottle, black
plastic bottle and in closed & open polythene bags under different storage conditions. The root
powder samples were drawn periodically for estimation of total phenolics, flavonoids contents and
for evaluation of DPPH free radical scavenging activity at initial stage (1st day of experiment) and
subsequently at 2 months intervals. From the data, it was revealed that total phenolics (mg GAE/g)
contents in aqueous extracts were 4.82 initially which decreased to 4.59 to 4.65, 4.42 to 4.48, 4.22
to 4.29 and 4.05 to 4.12 in various treatments after 2, 4, 6 and 8 months of storage of, respectively.
In ethanol extracts, total phenolics (mg GAE/g) contents were 3.28 initially which decreased to 3.13
to 3.16, 2.98 to 3.02, 2.85 to 2.91 and 2.75 to 2.80 in various treatments after 2, 4, 6 and 8 months of
storage, respectively. Total flavonoids content in the aqueous and ethanol extracts were determined.
From the data, it was revealed that total flavonoids (mg CE/g) contents in aqueous extracts were
1.07 initially which decreased to 1.02 to 1.04, 0.95 to 0.99, 0.92 to 0.96 and 0.87 to 0.92 in various
treatments after 2, 4, 6 and 8 months of storage, respectively. In ethanol extracts, total flavonoids
(mg CE/g) contents were 1.51initially which decreased to 1.42 to 1.46, 1.36 to 1.40, 1.29 to 1.34
and 1.22 to 1.26 in various treatments after 2, 4, 6 and 8 months of storage, respectively. DPPH free
radical scavenging activity (%) in aqueous extracts was 81.71 at initially which decreased to 75.28
to 77.23, 73.68 to 75.35, 69.18 to 70.65 and 64.85 to 66.12 in various treatments after 2, 4, 6 and 8
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months of storage, respectively. In ethanol extracts, DPPH free radical scavenging activity (%) was
70.25 initially which decreased to 66.14 to 67.92, 62.35 to 63.05, 58.01 to 58.95 and 53.27 to 54.74
in various treatments after 2, 4, 6 and 8 months of storage, respectively.
BABCHI (Psoralea corylifolia)
The species belongs to family Fabaceae and it is an erect annual herb extensively used in indigenous
system of Medicines for curing leucoderma, leprosy and
psoriasis. It grows throughout the plains of India, especially
in the semi-arid regions of Rajasthan and Eastern districts
of Punjab, adjoining Uttar Pradesh. It is also found
throughout India in Himalayas, Dehra Dun, Bengal, Bombay,
Bihar, Deccan, and Karnataka. This plant is also widely
distributed in the tropical and subtropical regions of the
world, especially China and Southern Africa. The oily
pericarp of the seed contains important coumarins
compounds viz., psoralen and isopsoralen. It has antimicrobial, antifeedent and insecticidal activities
also. The crop is propagated by seeds. The plant thrives well in areas with low to medium rainfall
during the summer months and on a variety of soils ranging from sandy, medium loam to black
cotton in dry tropical regions of India.
Crop loss assessment study due to leaf eating caterpillar
MPKV, Rahuri: An experiment was conducted to evaluate the crop loss assessment due to leaf
eating caterpillar, Papilio demoleus infestation on Babchi with protected and unprotected plots.
Protected plots were given spraying three times at fortnightly interval during peak pest infestation
with Chlorpyriphos @ 2 ml l-1. The data on leaf eating caterpillar was recorded with respect to each
treatment and yield of crop. Per cent loss was recorded as 43.32% (p=0.01) in the case of seed yield.
BACH (Acorus calamus)
It is a member of family Araceae and is a small perennial aromatic herb grown naturally in marshy
fields. It is a native of Europe and now found distributed
throughout India specially in foot hills. The species is
cultivated in some parts of India mainly in Andhra Pradesh.
The rhizomes are used for medicinal purposes. The dried
rhizomes constitute the commercial raw drug ‘Calamus’. It is
believed to improve memory power and intellect. In southern
parts of India the rhizome is given to the newborn children
alongwith honey to improve brain development. It is also
useful in the treatment of diarrhoea, dysentery, abdominal
obstructions and colic. Recently, anti-carcinogenic property of the species has also been reported.
Evaluation of promising lines for yield and quality under MLT
Four entries (APAc-2, APac-4, APAc-5 and APAc-9) along with check (Symbolia) were evaluated
for yield and quality at Jorhat, Kalimpong, Kalyani, Raipur, Solan, Trichur, Venkataramannagedem.
Across locations, mean rhizome yield (kg ha-1) was maximum in APAc-5 (2922.26).
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Standardization of organic nutrient management
KAU, Trichur: Experiment was conducted to standardize organic nutrient management in Bach for
optimum growth and economic yield. Different sources of organic manures like FYM, vermicompost
and neem and castor cakes were applied at various doses along with recommended dose of
chemical fertilizers for comparison. Among the organic sources, application of FYM @ 15 t ha-1
resulted in highest rhizome yield (1428 kg ha-1) which was at par with application of vermicompost
@ 7.5 t ha-1 (1306 kg ha-1). However, the highest rhizome yield (1772 kg ha-1) was obtained from
the plants which received inorganic fertilizer, i.e., NPK @ 45:12.5:12.5 kg ha-1 which was 287 per
cent more yield as compared to the absolute control and 24 per cent over the best yielded organic
treatment.
Incidence of diseases on different entries under MLT
BCKV, Kalyani: A trial was conducted at Kalyani, BCKV to see the performance of five promising
entries of Bach under MLT. Percent disease index (PDI) was calculated on a 0-5 scale. The
occurrence of three diseases was recorded viz.,leaf spot, basal rot (c.o.- Sclerotium rolfsii) and rust
(Uromyces acori). The highest PDI of basal rot was found on Aihagaripalli (12.48%) followed by
Symbolia (10.61%), which were statistically at par. The lowest PDI was found on Munipalli (4.99%)
and Gaddipalli (7.01%) and were at par. The highest PDI of leaf spot was found on Munipalli (8.31%);
and the lowest was on Aihagaripalli (4.90%). The highest PDI of rust was found on Symbolia
(91.48%), however it was at par with those of the other entries.
BASIL (Ocimum basilicum)
Basil belongs to family Lamiacea and is widely distributed throughout India. The species is believed
to be originated in India, Pakistan and Thailand. Basil
prolifically produces large green or purple leaves, measuring
around 2 inches in length, throughout the summer. Basil has
the ability to synthesize and convert phenyl propenes. The
flavor and smell of basil varieties is largely determined by
their chemical components presenting the essential oil.
Basil varieties contain cinnamate, citronellol, geraniol,
linalool, methyl chavicol, myrcene, pinene, ocimene and
terpineol. Basil has been used as a folk remedy for an
enormous number of ailments, including, cancer and convulsion in addition to its use in table
purposes and aromatherapy.
Evaluation of promising lines for yield and quality in MLT
An initial Evaluation trial (IET) with four entries (two each from Anand and Mandsaur) and GAB-1
as a check were tested at Anand, ICAR-DMAPR, Faizabad, Islampur, Mandsaur, Pusa and Rahuri.
Across locations, GAB-1 (check) recorded the highest green leaf yield (3543.0 kg ha-1). MOB14
recorded highest essential oil yield (82.47 kg ha-1).
Germplasm evaluation and maintenance
RVSKVV, Mandsaur: Twenty one germplasm lines were collected from farmers’ field of Mandsaur,
Ratlam and Neemuch district and tested for seed yield and its yield contributing characters. The
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highest seed yield was recorded by MOB-14 (1361 kg ha-1) followed by MOB-13 (1291 kg ha-1),
MOB-16 (1150 kg ha-1), MOB-2, MOB-15 and MOB-19 (1071 kg ha-1) as compared to the lowest
seed yield recorded by entry MOB-5 (635 kg ha-1).
Evaluation of promising lines for high yield and quality
RVSKVV, Mandsaur: Promising lines identified at different centres viz., AOB 4, AOB 5 and GAB 1
were tested at Mandsaur. Maximum green leaf yield was recorded by GAB 1 (8627 kg ha-1) followed
by AOB 4 (7543 kg ha-1) and AOB 5 (7446 kg ha-1), similarly maximum dry leaf yield was recorded in
GAB 1 (1268 kg ha-1) .
Screening of germplasm lines against Cercospora leaf blight
RVSKVV, Mandsaur: Experiment on screening of Basil germplasm lines against Cercospora leaf
blight was conducted and a total of 21 lines of Basil were tested under field condition. Disease
severity was recorded in 0-9 scales. No lines were found as resistant against Cercospora leaf blight.
MOB-8, MOB-11, MOB-13, MOB-14, MOB-16 and MOB-19 were moderately resistant. MOB-1,
MOB-2, MOB-3, MOB-4, MOB-5, MOB-6, MOB-7, MOB-9, MOB-10, MOB-12, MOB-15, MOB-17,
MOB-18, MOB-20 and MOB-21 were found as susceptible.
Evaluation of bio efficacy of pesticides against Lace bug
RAU, Pusa: Bio- efficacy of various botanicals viz., NSKE @5%, Neem @ oil 2%, Yam bean seed
extract (YBSE) @ 2%, YBSE@ 5%, Tobacco decoction @ 5 % and Karanj oil @ 5% were evaluated
against Lace bug (Cochlochila bullita) population on Basil. The initial population of Lace bug on
various experimental plots including untreated control prior to the spray was found in the range of
13.5 to 15.1 per leaf. One day after spray (DAS), per cent reduction in Lace bug population over
control was observed to be the highest in Karanj oil treated plots (58.46) while the lowest effect was
in plots treated with YBSE @ 2% (16.35). The mean Lace bug population per plant one day after
treatment in different plots varied from 6.8-16.7. In all the population counts after 1st, 3rd, 7th and 14th
day of sprays, the lowest mean population of Lace bug per plant was recorded in Karanj oil (5%)
treated plots while it was highest in untreated control plots. The overall mean per cent reduction also
was highest (68.99%) with Karanj oil (5%) treated plots. The number of Lace bug population after
treatments gradually reduced in all the treatments. The overall mean per cent reduction after spray
was found to be in the following order: Karanj oil- 5% (68.99) > Neem oil- 2% (59.88) > NSKE- 5%
(51.75) > YBSE- 5% (41.96) > Tobacco decoction- 5 % (34.90) > YBSE- 2% (33.28) > Control.
BITTER SNAKE GOURD (Trichosanthes cucumerina)
The plant belongs to family Cucurbitaceae. It is a large, branched woody climber with tendrils, older
part of stem is light gray and younger stem is smooth green
with tendrils commonly cleft into 3; leaves palmately 3-5
lobed, dark green above, pale beneath with dark-coloured
circular gland scattered along the lower side; flowers
unisexual, males in axillary racemes, bracts broadly ovate,
many nerved, fringed and gland dotted, female flowers
solitary and axillary; fruits globose, red when ripe with 10
orange streaks; seeds numerous, smooth. The roots are
bitter, astringent, acrid, thermogenic, carminativa, emetic
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and purgative. They are good for hemicrania, carbuncles and gonorrhoea. The fruits are very valuable
in curing otitis and also recommended for hemicrania inflammations, weakness of lymphs, vitiated
conditions of vata, asthma, epilepsy and leprosy.
Collection, characterization and evaluation of germplasm
KAU, Trichur: Nineteen accessions were evaluated. Observations were recorded on important
yield parameters. TCRTC 2 was found superior with herbage yield of 2319 g plant-1 and total yield
including fruit yield and herbage yield of 3375 g plant-1. TCRTC 7 was superior with respect to the
fruit yield (1624 g plant-1) and ranked second with 2744 g plant-1 total yield.
BRAHMI (Bacopa monnieri)
The plant belongs to family Scrophulariacea. It is a creeping, succulent highly branched herb and is
commonly found in marshy places throughout India up to
an elevation of 1300 m. Brahmi was initially described
around the 6th century A.D. in texts such as the Charaka
Samhita, Atharva-Veda, and Susrut Samhita as a medhya
rasayana- class herb taken to sharpen intellect and attenuate
mental deficits. The whole herbage is the source of
Ayurvedic drug ‘brahmi’ which is an important ingredient of
several Ayurvedic preparations such as ‘Brahmigritam’,
‘brahmirasayanm’, ‘brahmitailam’ and ‘misrakasneham’. It
is considered as astringent, diuretic, laxative, tonic for the heart and nerves and is used in Ayurveda
to improve memory. It is a member of family Scrophulariceae. It is propagated stem cuttings.
Bacoposide is considered as the major active ingredient in this plant. Raw drug is mainly collected
from the wild. It can be cultivated as a perennial crop. Stem cuttings are used for propagation. The
herbage portion including stem and leaves are harvested and shade dried and used for drug
preparations.
Collection and characterization of germplasm
RAU, Pusa: Fourteen accessions of brahmi were obtained from various places of Bihar and were
characterized. Among the accessions, RAU BM-11, recorded the highest herbage fresh yield
(221.87 q ha-1) and dry herbage yield (47.11 q ha-1). However, RAUBM-12 and RAUBM-10 also
showed better performance in terms of yield as compared to the other accessions.
Marker based quality evaluation
KAU, Trichur: Thirty fresh samples of brahmi and seven formulations of brahmi (5 powders and 2
granules) were collected from markets of Kerala. As a reference sample, fresh brahmi cultivated
from the KAU herbal garden was taken. Bacoside A was used as marker compound in HPTLC
analysis. TLC fingerprints of samples were developed and matched. Adulteration/substitution
was not found in fresh brahmi samples. Chemical analysis showed that fresh samples of brahmi
contained Bacoside A but in varying amounts ranging from 0.90 to 2.55 mg g-1. Five market samples
of brahmi powder were also tested. Four samples out of five gave negative results. Two samples of
granular formulations of brahmi when tested gave very small content of bacoside A. Hence it can be
suggested that as far as possible fresh brahmi samples should be used which definitely will contain
the active ingredient Bacoside A.
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CHIRAYITA (Swertia chirayita)
The plant belongs to family Gentianaceae. It is an erect annual herb which is distributed in temperate
Himalayas from Kashmir to Bhutan. The plant is propagated
by seeds. It grows well in moist, temperate forests of
Himachal Pradesh. Dried herbage portion is used as raw
drug. Flowering occurs in July to October and the raw drug
is collected when the capsules are fully formed. The drug is
extremely bitter in taste. Chirayita is also known as brown or
white chirayita to distinguish it from ‘green chirayita’ which
is the dried herbage of Andrographis paniculata. The bitter
tonic made from the raw drug improves bile secretion and
used for the treatment of bronchial asthma, liver disorders and anaemia. The active ingredient of the
raw drug includes ophelic acid, glucosides, etc. The crop requires cold temperate climate for its
growth. Nursery raised seedlings are used for propagation; however, its cultivation practices are not
yet fully standardized.
Epidemiological study of fungal diseases
UBKV, Kalimpong: Intensity and severity of different diseases affecting the crop were observed to
get an idea about the nature of diseases through fixed plot survey at three different altitudes i.e.
Kalimpong, Algarah and Lava during April to March at 15 days interval.
For Alternaria leaf spot disease (C.O.- Alternaria alternata), the highest disease occurrence was
recorded during May (PDI) and June (PDX). The lowest disease incidence was recorded during
December (PDI) and January (PDX). For Cladosporium leaf blight disease (C.O.- Cladosporium
tenuissimum) , the survey showed that the highest disease incidence was recorded during August
(PDI) and September (PDX). The lowest disease incidence was recorded during January (PDI)
and February (PDX). For the study of seedling blight disease (C.O- Rhizoctonia solani), seeds of
S. chirayita were shown on first week of May, 2015 at Kalimpong, Algarah and Lava after seed
treatment within well protected seedbed. Data were recorded regularly at 15 days interval from June
to March .The results showed that the highest seedling blight was recorded during July (PDI) and the
lowest disease incidence was recorded during January (PDI).
Method development for simultaneous estimation of amarogentin, amaroswerin and
andrographolides in the drugs traded as chirayita
YSPHF, Solan: HPLC method was developed for simultaneous estimation of three main constituents
(amarogentin, amaroswerin and andrographolides) in the crude drug traded as Chirayaita. In earlier
study on market samples of crude drug chirayita, it was found the market samples chirayita were
adulterated/substituted (56.86%) and the major substituent was kalmegh (Andrographis paniculata).
Sample preparation and extraction procedures were standardized by using genuine samples of
chirayita, kalmegh and mixture of chirayita and kalmegh for HPLC analysis.
During the period, 102 samples under the market name “Chirayita”, received from 14 different
AICRP MAP&B centres were analysed by TLC and HPLC. Amarogentin (Ag) and Amaroswerin(As)
were used as reference compounds for TLC and HPLC analysis. On the basis of TLC profile and
HPLC analysis and after comparing with genuine samples of Chirayita, observations were recorded.
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On the basis of TLC profile and HPLC analysis, it was concluded that out of the 102 samples, only
44 samples were of chirayita (including 12 samples having trace amount of marker compounds) and
57 were of kalmegh and one sample was of unknown species.
DODI (Leptadenia reticulata)
The plant belonging to family Asclepiadaceae, is a perennial climber. It is distributed in sub Himalayan
tracts of India mainly in Punjab, Uttar Pradesh and throughout
Deccan peninsula up to 900 m. The plant is galactogogue,
cooling, nutritive, aphrodisiac, stimulant, diuretic, and is
used as eye tonic. It is also used to cure seminal debility,
general weakness, cough, dyspnoea, fever, asthma,
constipation, sore throat and gonorrhea. Root and leaf
extracts of the species act as antibacterial and anti-fungal
agents. It promotes health and vigour, improves voice and
alleviates the three doshas, viz., vata, pitta and kapha.
Effect of different levels of nitrogen and phosphorus on dry biomass yield
AAU, Anand: Experiment was conducted to study the effect of different levels of nitrogen and
phosphorous on dry biomass yield. The result showed that application of nitrogen significantly
influenced on dry biomass yield. Significantly higher dry biomass yield (13480 kg ha-1) was recorded
under the application of nitrogen @ 200 kg ha-1, which was at par with application of nitrogen @ 150
kg ha-1 (12589 kg ha-1) and 100 kg ha-1 (12320 kg ha-1). Similarly, application of phosphorus @ 25
kg ha-1 resulted in significantly highest dry biomass yield (12619 kg ha-1). Interaction effect between
nitrogen and phosphorus were found non-significant with respect to the dry biomass yield.
Soil status after harvest was significantly influenced by application of different levels of nitrogen.
Significantly nitrogen (291.87 kg ha-1) was recorded under the application of 200 kg N ha-1.
Significantly higher P2O5 (64.68 kg ha-1) was found under the application of N @100 kg ha-1 which
was at par with all the rest of treatment except control. Significantly higher K2O (312.9 kg ha-1) was
recorded under the application of N @ 50 kg ha-1 which was at par with application of N @ 100 and
150 kg ha-1. In case of organic carbon (%) significantly higher organic carbon was recorded under
the application of N@ 200 kg ha-1 (0.57 %) which was at par with application of nitrogen @ 150 and
50 kg ha-1 (0.57 and 0.49 %).
INDIAN VALERIANA (Valeriana jatamansi)
It is a perennial herb, 15 -60 cm tall, velvet-hairy to hairy. Rhizomes are elongate, with fibrous roots.
Stems are 3-6 in number. Leaves at the base are heartshaped or ovate, toothed or wavy-toothed. Flowers are
white which are borne in flat-topped clusters on top of the
stems. Upper bracts are linear-lance shaped, about 3 mm
long. Stigma is 3-fid. Seed-pods are velvety, shorter than
the upper bracts. The species is found throughout the
Himalayas, from Afghanistan to SW China, at altitudes of
1500-3600 m. Flowering occurs during March to May. Roots
of the species are useful in diseases related to eye, blood,
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liver and spleen. Leaves are used for the treatment of headache. Roots are also used in aromatic
industry. Raw drug is collected mainly from the wild since cultivation is not yet popularized. Since it
is a temperate plant, it requires cold weather for proper growth. The plant is propagated by seeds
as well as by root stocks.
Epidemiological study of stem rot disease
UBKV, Kalimpong: Severity of stem rot disease (C.O.- Sclerotinia sclerotiorum) was recorded at
Kalimpong from April, 2015 to March, 2016 to know the nature of disease occurrence. The results
showed that the highest disease was recorded during August (PDI) and the lowest disease incidence
was recorded during January (PDI).
Development of spot test for determination of valeporiates in the raw drug
YSPUHF, Solan: A rapid test to check the quality of raw material of Indian Valerian was developed.
After addition of reagent in the extract of the raw drug samples containing valepotriates, the colour
of extract changed to light green colour {moderate yellow green colour (139 B) according to RHS
colour chart 6th edition)} within one minute and with the increase in time (in 15 minutes), this colour
changed to dark green { (dark yellowish green group (139 A) ; RHS colour chart). In the samples
which did not contain Valepotriates or where these compounds had been degraded due to improper
storage, colour did not appear. The method was validated by TLC and HPLC techniques.
ISABGOL (Plantago ovata)
The species belongs to the family Plantaginaceae. It is an annual herb grown during the rabi season.
Seed coat is known as isabgol husk under trade. The
swelling property of the seed coat or husk after absorption
of water is used in medicines against constipation and
gastrointestinal disorders. In addition, it used in food
industries for the preparation of ice creams, candy etc. India
is the only isabgol production country in the international
trade. Country earns on an average Rs. 400 crores annually
from its export. It is widely cultivated in North Gujarat,
adjoining Rajasthan and Madhya Pradesh over an area of
about 1, 00,000 ha. A number of high yielding varieties are available in the crop for cultivation.
Advanced Varietal Evaluation Trials
Advanced varietal evaluation trial (AVT-II) of MLT (Early maturing group-100 days) was conducted
for the third year at five locations viz., Anand, DMAPR, Mandsaur, Hisar and Udaipur with four test
entries and one check (DPO-14) variety to identify high yielding and early maturing varieties of
isabgol. Across locations, maximum seed yield (938.92 kg ha-1) was recorded in DPO-186. Husk
yield (kg ha-1) was maximum DPO-186 (184.99). Across seasons, DPO-174 recorded the maximum
seed yield (1104.47 kg ha-1). Husk yield was maximum in DPO-385 (170.14 kg ha-1) across seasons.
Advanced varietal evaluation trial (AVT-I) of isabgol entries (Medium maturing group-120 days) was
conducted at five locations i.e., Anand, ICAR-DMAPR, Mandsaur, Hisar and Udaipur with 12 entries
and five check varieties to identify high yielding varieties of isabgol. The entries were UI-89, DPO335,
DTPO6-6, DTPO11-1, DPO267-3, DPO253-2, DPO248, MIB5 and MIB1004. The results showed that
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DTPO6-6 recorded maximum seed yield (1006.98 kg ha-1) across the locations. Swelling factor was
maximum in DPO-335 (12.00) across locations. Husk yield was maximum in HI-2009 (127.89 kg ha-1).
Evaluation of germplasm
RVSKVV, Mandsaur: Eighty lines were evaluated for five traits. Results showed wide range of
variability among the lines. Plant height ranged from 28 cm (SPS-2) to 37 cm (SLS-59). Days to 50%
flowering ranged from 56 Days (MIB-9) to 90 days (RI-9809). Number of spikes per plant varied from
15 (MIB-3) to 42 (MIB-1009). Seed yield ranged from minimum 383 kg ha-1 (MIB-1008) to maximum
873 kg ha-1 (MIB-1004). MIB-5, MIB 6, MIB-1004, SPS- 3, SPS 4, SPS 11, SPS 19, SPS-25, SOS 44,
SPS 48, SPS 56, SPS 66, MIB-123 and MIB-124 were identified as superior lines.
Station trial on varietal evaluation
MPUAT, Udaipur: Different promising lines were tested in replicated station trial to find out their
performance for seed yield and husk and crude fibre contents. All the lines belonged to medium
maturity group. Lines, UI -6-1, UI-2-1 and UI-124 exhibited significantly higher seed yield over the
checks UI-89 (1111 kg ha-1) and GI-2 (1125 kg ha-1). These lines and UI-80, UI-123 and UI-158 were
found to be at par with the second check Niharika (1324 kg ha-1).
In another trial, 31 accessions maintained as genetic stock were evaluated. Ten accessions exhibited
higher seed yield over the best check GI-2 (1055 kg ha-1) and over grand mean of the experiment
(916 kg ha-1). Seed yield for the trial ranged from 472 kg ha-1 to 1389 kg ha-1.
Evaluation of local cultivars and promising genotypes for multiple disease resistances
MPUAT, Udaipur: Sixty seven promising genotypes and local cultivars of isabgol were screened
against downy mildew and leaf spot /blight disease. The screening results revealed that 21 genotypes
(AMB-2, Ahmadabad, MIB-123, Sel-10, MIB-124, DM-2, RI-89, RI-128, P-6, P-80, PB-62, GP-2,
GP-31, GP-4, GP-1, GP-29, GP-21, GP-32, GP-34, I-18 and I-20) were resistant against downy
mildew and leaf spots with disease rating scale 2.1 to 3 i.e., 6 to 20% disease incidence with higher
yield and mucilage content. However, 19 promising genotypes and local cultivars (HI-34, HI-6, CTV1, J-16, Gumary, DPO-1, GP-27, GP-25, GP-12, GP-52, GP-60, GP-33, GP-19, GP-3, GP-26, GP58, I-8, I-22, I-11) were moderately resistant (MR) against downy mildew and leaf spots with disease
rating scale 3.1 to 4, i.e, 21 to 30% disease incidence with increased yield and mucilage content,
while 14 promising genotypes i.e., P-1, HI-1, PB-6-1, DPO-4, P-8, PB-31, GP-57, GP-44, GP-47,
GP-48, GP-41, GP-38, GP-37 and I-4 were found moderately susceptible against downy mildew
and leaf spots with disease rating scale 4.1 to 5 i.e. 31 to 40% disease incidence with increased
yield and mucilage content. Thirteen genotypes and local cultivars (Palampur-2, HI-2, MIB-125, PS17, Palampur-3, GP-18, GP-17, GP-14, GP-15, I-3, I-10, I-16, GI-2) were screened as susceptible
to highly susceptible against downy mildew and leaf spots with disease rating scale 5.1 to 6, i.e., 41
to 70% disease incidence with decreased yield and mucilage content.
Evaluation of disease management organic modules against leaf spots/blight
MPUAT, Udaipur: Disease management organic modules against leaf spot/blight disease (Alternaria
alternata) of isabgol were evaluated. Among the organic disease management modules, three
foliar sprays of garlic bulb extract (w/v) @ 10 % first at initiation of disease followed by 15-days
interval resulted in minimum leaf blight disease (20.30%) with maximum disease control (75.40%)
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and higher seed yield (9.97 q ha-1) as well as increased percentage of mucilage content (11.50)
and was statistically significant compared to the rest of the treatments and inoculated untreated
control.
Evaluation of disease management organic modules against downy mildew
MPUAT, Udaipur: Disease management organic modules against downy mildew disease of isabgol
were evaluated. Among the organic disease management modules, three foliar sprays of garlic bulb
extract (w/v) @ 10 % first at initiation of disease followed by 15-days interval resulted in minimum
downy mildew disease (25.31%) with maximum disease control (71.09%) and higher seed yield (9.35
q ha-1) as well as increased percentage of mucilage content (12.17) and was statistically significant
compared to the rest of the treatments and inoculated untreated control.
Management of downy mildew
YSRHU, Venkataramannagudem: An experiment was conducted to manage the disease with
Potassium dihydrogen phosphate when the disease pressure was low and chemical fungicides when
disease pressure was high so as to minimise the pesticide residues. Foliar sprays were initiated after
the first disease appearance and subsequent at 15 days intervals. Effect of all the combinations of
chemicals except i.e., chlorothalonil and two spays of potassium dihydrogen phosphate were at
par causing significant reduction in downy mildew disease incidence over the control. Captan in
combination with Mancozeb reduced the disease incidence by 28.23% with 40.42% increase in
yield over the control. Cholothalonil and two spays of potassium dihydrogen phosphate was less
effective with 11% reduction in disease incidence and 10.37% increase in yield over the control.
Analysis of fiber content in the seeds
MPUAT, Udaipur: Analysis of crude fiber content in husk of isabgol obtained from market was found
to be 20 to 25%. Samples collected from 11 accessions were also analysed for crude fiber. The
crude fiber content varied from 21.2 % to 25.1%. Maximum crude fiber content was in Niharika
(25.1%) and minimum was found in UI-6(21.2%).
KALIJEERI (Vernonia anthelmintica)
It is a member of family Asteraceae and it is an erect, branched, hispid-pubscent herb to undershrub.
It is naturally found throughout India along the roadsides.
This annual herb grows up to 70 cm in height. Leaves are
ovoid or lanceolate, acute, serrate, pubescent on both
sides. Flowers are purplish in corymbose head. Plant
pacifies vitiated vata, kapha and used to cure cough, urinary
retention, inflammation, fever and leucoderma. The seeds
are anthelmintic and used to cure fever, skin diseases,
asthma and in kidney troubles. The seeds and leaves are
also used for treating lecoderma, abdominal and urinary
disorders. The crop is propagated by seeds and grows during winter.
Effect of different organic manures and nitrogen levels on yield
AAU, Anand: Field experiment was conducted to study the effect of different organic manures and
nitrogen level on growth and yield of Kalijeeri under middle Gujarat plane for the last three years.
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Seed and stover yield were significantly influenced by application of different manures and levels of
nitrogen in all the year as well as in pooled basis. Significantly highest seed yield (940, 954, 1178
and 1024 kg ha-1) was noted under application of FYM @ 10 t ha-1 along with N 50 kg ha-1in all the
years and on pooled basis.
Different organic manures and nitrogen levels significantly influenced soil status after harvest in all
the years. Significantly highest available nitrogen (233 kg ha-1) after harvest in the year 2016-17 was
recorded under application of Caster cake @ 1.5 t ha-1 which was at par with application of FYM @
10 t ha-1 (233 and 205 kg ha-1). Significantly highest available phosphorus (60, 62 and 56 kg ha-1)
after harvest was found under application of FYM @ 10 t/ha. Similarly significantly highest available
potassium (340 kg ha-1) was recorded under the application of FYM @ 10 t ha-1 which was at par
with application vermicompost @ 2.5 t ha-1 (339 kg ha-1). Significantly highest available organic
carbon (0.62, 0.64 and 0.66 %) after harvest in all the year was found with application of FYM @
10 t ha-1. Significantly the highest available nitrogen (227, 334 and 253 kg ha-1) after harvest in all
the year was found with application of 50 kg N ha-1, whereas the available phosphorus, potassium
and organic carbon were not significantly influenced by different levels of nitrogen in all the year of
experiment.
Maximum net realization (Rs. 54876 ha-1) and BCR (2.15) was found under application of FYM @ 10
t ha-1 along with 50 kg N ha-1, followed by application of castor cake @ 1.5 t ha-1 along with 50 kg
N ha-1 with net realization 37676 kg ha-1 and BCR (1.86) respectively.
KALMEGH (Andrographis paniculata)
It is a branched annual herb of family Acanthaceae and is of about 30-100 cm tall. The species is
distributed in India, Sri Lanka, Bangladesh and Malaysia.
The species is commonly known as ‘King of bitters’. In
India, it is found in the plains of Himachal Pradesh to Assam
and Mizoram and also in Peninsular India. The whole herb is
medicinally used. Andrographolide is the active principle
having the therapeutic action. The herb is used for treating
diabetics, bronchitis, pile, jaundice and fever. It is considered
as a blood purifier and is used for the treatment of skin
diseases. It is cultivated as kharif season crop in Gujarat,
Uttar Pradesh, West Bengal, Madhya Pradesh, Orissa, Andhra Pradesh and Tamil Nadu. The plant
is propagated by seeds and it is cultivated as a transplanted crop.
Evaluation of promising lines of kalmegh for high yield and quality
Initial evaluation trial (IET) with eight test entries and three checks (INGR07041, AK-1, AL-1) was
conducted at thirteen locations viz., Mandsaur, Faizabad, Anand, Kalyani, Raipur, Hisar, ICARDMAPR, Jorhat, Pusa, Trichur, Akola, Bhubaneshwar and Coimbatore with an objective to identify
superior varieties with high yield and quality. Across locations, DMAPRAP18 recorded maximum dry
biomass yield (5337 kg ha-1) which was followed by DMAPRAP35 (5076.0 kg ha-1). Andrographolide
content (%) was maximum in AL-1 (1.627) which was followed by DMAPRAP35 (1.624) and DMAPR
AP18 (1.471) across locations. Andrographolide yield (kg ha-1) was found maximum in DMAPR AP35
(96.99) which was followed by DMPAR AP13 (92.10) and AK-1 (91.75).
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Evaluation of germplasm
NDUAT, Faizabad: Twenty genotypes of kalmegh were evaluated to find out a suitable genotype
favorable for eastern Uttar Pradesh conditions. Data were recorded with respect to plant height,
number of primary branches per plant and fresh as well as dry herbage yield of kalmegh. The plant
height varied significantly from 55.10 (IC-471917) to 70.20 cm (IC- 210699). The number of primary
branches per plant ranged significantly from 17.60 (IC-471917) to 20.70 (IC-111290). The fresh
herbage yield ranged significantly from 88.09 to 171.04 q ha-1. The maximum fresh herbage yield
was obtained in genotype IC- 111287 (171.04 q ha-1) and the minimum fresh herb yield was noted
in genotype IC-471912 (8809 kg ha-1). IC-111287 produced better dry herbage yield (6328 kg ha-1)
while, minimum dry herbage yield was noted in genotype IC-471912 (3259 kg ha-1).
RVSKVV, Mandsaur: Twelve accessions of kalmegh were collected from different farmers’ field of
Mandsaur district and evaluated during 2016-17. Highest dry herbage yield was recorded in MAP-1
(8708 kg ha-1) followed by MAP 11, MAP-2 (7842 kg ha-1), MAP-9 (7575 kg ha-1), MAP-7 (7525 kg ha-1)
MAP-12 (7100 kg ha-1) and MAP-8 (6717 kg ha-1) as compared to the lowest yield MAP-4 (5925 kg ha-1).
Standardization of organic nutrient management
KAU, Trichur: Experiment was conducted with three organic sources (main plot) of nutrients (FYM@15
t ha-1, Vermicompost @ 7.5 t ha-1 and Castor cake @ 2.5 t ha-1) with four different combinations of
biofertilizers and Jivamrut (sub-plot) along with RDF through chemical fertilizers for comparison. The
result revealed that combined application of biofetilizers along with jivamrut gave higher herbage yield
(3978 kg ha-1). However, it was at par with individual application of biofertilizers and jivamrut. Comparing
the yields in organic plots and inorganic plots, plots with inorganic nutrient management recorded
higher herbage yield (4003 kg ha-1). However, total andrographolide content was highest in plants
applied with FYM 15 t ha-1 (0.57%) it was lower in plants which received inorganic manures. Interaction
effect of treatments was statistically non significant with respect to herbage yield. Combination of NPK
at 80:40:20 kg ha-1 along with biofertilisers and jivamrut resulted in higher herbage yield (4677 kg ha-1).
Compared to the best yielded organic combination (FYM + Azo + PSB + Jivamrut), combination of NPK
(80:40:20 kg ha-1), biofertilisers and jivamrut recorded 12 per cent yield improvement. Application of
FYM along with jivamrut spraying at 25, 50 and 75 DAP or individual application of farm yard manure
and castor cake recorded better andrographolide content (0.73% -0.74%).
Effect of integrated nutrient management
IGKV, Raipur: Different organic manures viz., FYM, vermicompost and castor cake at different levels
as main plot treatment and inorganic fertilizers at different levels as subplot treatment along with
control were applied to study the effect of integrated nutrient management on crop yield. The study
showed that the sources of organic manure and its levels influenced significantly the plant height (at
harvest), number of branches per plant and plant biomass yield of kalmegh crop. Among the organic
sources, significantly higher plant biomass yield (3510 kg ha-1) was obtained with application of
vermicompost @ 7.5 t ha-1. However, highest net return was found with application of castor cake@
2.5t ha-1(Rs.58315 ha-1). Among the various inorganic nutrient levels, application of N @ 80 kg ha-1
: P @ 30 kg ha-1: K@ 50 kg ha-1 ( when Half N with full P & K as basal and remaining half N in two
equal splits at 25 and 40 DAS) produced significantly higher plant biomass yield (3152 kg ha-1) which
was at par with application of N @ 60 kg ha-1 : P@ 20 kg ha-1: K@ 40 kg ha-1, N@ 80 kg ha-1: P@
30 kg ha-1: K@ 50 kg ha-1 , N@ 80 kg ha-1: P @ 30 kg ha-1: K 50 kg ha-1(when applied at half N with
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full P & K as basal and remaining half of N at 25 DAS ). However, the highest net return (Rs.52716.62
ha-1) was found with application of N@ 80 kg ha-1 : P@ 30 kg ha-1: K@ 50 kg ha-1 (when half N with
full P & K as basal and remaining half N in two equal splits at 25 and 40 DAS). The interaction effect
between sources of organic manures and its levels and nutrient levels showed significantly higher
plant biomass yield (3768 q ha-1) under the application of vermicompost @7.5 t ha-1 and N @80 kg
ha-1: P@ 30 kg ha-1: K@ 50 kg ha-1 (half N with full P & K as basal and remaining half of N at 25 DAS.
PDKV, Akola: Among the organic nutrients applied, application of vermicompost @ 7.5 t ha-1 recorded
significantly higher fresh and dry foliage yields per ha (3929 kg ha-1 & 1541 kg ha-1) which was at par
with application of FYM @ 15 t ha-1. Similar results were obtained in case of andrographolide yield
per ha. Among the inorganic treatments, application of NPK @ 80:30:50 kg ha-1 (Half N with full P &
K as basal and remaining half N in three equal splits at 25, 40 & 60 DAT) recorded significantly higher
fresh and dry foliage yields per ha (3900 kg ha-1 & 1567 kg ha-1) which was at par with application
of NPK @ 80:30:50 kg ha-1 (Half N with full P & K as basal and remaining half N in two equal splits
at 25 and 40 DAT). Similar results were obtained in case of andrographolide yield per ha. However,
interaction effect of organic and inorganic nutrient application on herbage yield was found nonsignificant. Cost of cultivation was maximum under the application of 2.5 t ha-1 castor cake along
with NPK @ 80:30:50 kg ha-1 (Half N with full P & K as basal and remaining half N in three equal splits
at 25, 40 & 60 DAT). Highest B:C ratio was obtained with application of NPK @ 80:30:50 kg ha-1 (Half
N with full P & K as basal and remaining half N in three equal splits at 25, 40 & 60 DAT).
Effect of different levels of nitrogen and sulphur on crop growth and yield
RVSKVV, Mandsaur: Field experiment was conducted to study the effect of different level of nitrogen
and sulphur on the crop growth parameters and herbage yield. Result revealed that highest herbage
yield (6100 kg ha-1) was recorded with application of N@ 150 kg ha-1. Application of sulphur also
increased growth and herbage of kalmegh. The highest herbage yield (3850 kg ha-1) was recorded
with application of Sulphur @40 kg ha-1.
Studies on leaf blight (Rhizoctonia sp)
BCKV, Kalyani: The disease initially appeared as black lesion either on the leaves or any tender parts
particularly near the ground level. Generally, the whole leaf became blighted and dark gray to black.
In moist and humid condition, the disease was noticed in severe form where the lesions extended
to all over the plant parts covering with white mycelia and developed the symptoms of web blight.
Formation of numerous black sclerotia was observed on all the affected parts, like, leaf, stem and pod.
Comparative quality evaluation of kalmegh from organic and conventional cultivation practices
KAU, Trichur: Samples were collected from 120-day-old A. paniculata plants from experimental
farm of AICRP on MAP &B, KAU. Andrographolide and neo andrographolide were estimated in total
herbage (aerial portions). Sample extracts were prepared and subjected to andrographolide and
neo andrographolide analysis by HPTLC (Silica gel 60 F254, 7:1 Chloroform: Methanol,UV-231 nm
and 336 nm) using andrographolide and neo andrographolide as standards. Total phenol content
was also analysed by standard spectrophotometric method. The results revealed that application
of chemical fertilizers along with biofertilisers and jivamruth (INM) was more effective to increase
percent andrographolide and neo andrographolide contents in A. paniculata. In general, integrated
nutrient management (INM) was found to be effective in enhancing active ingredients in kalmegh
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as compared to purely organic or purely inorganic cultivation practices. The highest yield was also
reported in INM treatments. Highest phenol content (1.05%) was observed in FYM + Jivamrut
treatment followed by integrated application of NPK along with Azoto bactor + PSB (0.76%).
LONG PEPPER (Piper longum)
It is a member of family Piperaceae. The plant is a slender aromatic perennial herb distributed in
Central Himalayas, Assam, Khasi hills, Bengal, Western
Ghats and Andaman and Nicobar Islands. Matured green
fruits and roots are used as the raw drug. India imports a
large quantity of raw drug from Malaysia and Singapore.
The fruits are used as spice also. It has a pepper like taste.
Piperine and piplartine are the two important alkaloids
responsible for the therapeutic action. In addition, the raw
drug contains a number of essential oils. Raw drug is
collected both from the wild and cultivated areas. The crop
is under cultivation in parts of Maharashtra, Kerala, Assam and Tamil Nadu. Stem cuttings are used
for the propagation of the species. From 8th months onwards, fruits are ready for harvesting and in
the third or fourth year, the entire plants are uprooted and thicker stem parts and roots are also
harvested. The harvested products are sun-dried and used.
Collection, characterization, evaluation and maintenance of germplasm
AAU, Jorhat: During 2016-17, one exploration was conducted for collection of Piper longum
germplasm from Assam. During the exploration, accessions were collected from Goalpara and
Dhubri districts of Assam. Biochemical characterization of eight more accessions was conducted
during 2016-17 in collaboration with ICAR-DMAPR, Anand. One accession (TCRLP3) was also
collected from KAU, Trichur. Out of the nine accessions, three accessions (JPL – 04, JPL-06 and
JPL-35) showed higher piperine content than that of the check variety “Viswam”(5.15%). Highest
piperine was recorded in JPL-06 (7.64%) followed by JPL – 04 (6.52%) while the lowest was
recorded in JPL-21 (2.55%).
Evaluation of promising lines for high yield and quality
AAU, Jorhat: The trial was initiated during 2015-16. Two accessions JPL-1 and JPL-19 were
included in the trial with Viswam as a check variety. Leaf length breadth ratio of JPL-1 and JPL-19
was 0.88 while in Viswam it was 0.67. Internodal length was significantly higher in Viswam. JPL-1
showed significantly lower spike length (1.18cm) and spike diameter (0.88cm) than that of JPL-19
(2.35cm and 2.07cm) and Viswam (2.33cm and 2.82cm). On the other hand, number of spikes was
significantly higher in JPL-1(87.17) than JPL-19(73.00) and Viswam(53.00). Fresh yield and dry yield
of spike per plant were maximum in JPL-19 (81.95g and 24.41g).
Effect of organic sources of nutrients
OUAT, Bhubaneshwar: The experiment was conducted during the last three years to study the
effect of different organic manures on growth and yield of Long pepper. The pooled analysis results
indicated that most of the growth and yield parameters of the crop were significantly influenced by
the application of different organic manures. Maximum plant height (79.28 cm), number of branches
per plant (3.55), diameter of branches (0.42 cm), number of leaves per plant (63.69), leaf length (6.06
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cm), leaf width (5.54 cm), root length (15.48 cm), root diameter (0.39 cm), fresh weight of root (614.81
kg ha-1) and dry weight of root (395.18 kg ha-1) were recorded with the plant raised with combined
application of FYM @ 10 t ha-1 + Mustard cake @ 1 t ha-1. The physicochemical parameters of soil
which were recorded at the end of experiment were not influenced by the organic manures during
the period of study. However, the organic carbon content of the soil was found maximum with the
application of FYM @ 20 t ha-1 (0.41%). Maximum net return was under the application of FYM @
10 t ha-1 +Mustard cake @ 1 t ha-1(Rs.1,11,108 ha-1). The highest B:C was recorded in application of
FYM @ 10 t ha-1 + Mustard cake@ 1t ha-1 (1.88).
Integrated nitrogen management
AAU, Jorhat: The experiment was conducted during 2014-15 to 2016-17 to study the effect of
organic manure as a supplement for nitrogen requirement of Piper longum. FYM and vermicompost
were taken as organic manure substitute. Three years pooled data indicated that there was no
significant variation in leaf length and leaf breadth among the treatments. Highest number of spikes
(86.90) was recorded in treatment where 100% nitrogen was replaced by vermicompost. Spike
length was also found to be maximum (3.33 cm) in plots received 100% N through vermicompost.
All the other treatments were statistically at par. No significant variation in fresh weight and dry
weight of spike was recorded among the treatments during the three years of study.
MADHUNASHINI (Gymnena sylvestre)
It is a pubescent woody climber belonging to family Asclepiadaceae. Leaves are 2-5 cm long and
1.2-3.0 cm broad, usually elliptic ovate or ovate lanceolate,
upper surface dark green, shining, under surface pale green,
shortly pubescent at venation. It grows naturally in Western
ghats, Konkan area, Tamil Nadu, Madhya Pradesh and in
some parts of Bihar. The leaves are saltish and acidic and
they suppress the activity of taste buds of tongue for sweet
taste hence the name Madhunashini or Gurmar. It is
prescribed as antidiabetic. The sugar suppressing
constituent of the species is found as mixtures of triterpine
saponins which are designated as gymnemic acids. The plant is propagated mainly by stem cuttings
and also by seeds.
Collection, characterization and evaluation of germplasm
BAU, Ranchi: Nine accessions (BGS1 to BRS9) were collected from different districts of Jharkhand
like Ranchi, Ramgarh and Hazaribag. No variation was observed in the qualitative parameters like
plant habit, nature of upper and lower leaf surface, shape of the leaf tip and base, leaf arrangement,
branching pattern, stem colour and stem surface at growth and mature stages. Upper leaf surface
was green in BGS1, BGS2, BGS5, BGS6, BGS7, BGS8, and BRS9, while deep green was in BGS3 and
BGS4. Lower leaf surface was light greenish in BGS1, BGS2, BGS5, BGS6, BGS7, BGS8, and BRS9,
while it was greenish in BGS3 and BGS4. Maximum leaf length and breadth was recorded in BGS2
(6.43 cm, 4.67 cm) while minimum leaf length was in BGS6 (5.43 cm) and minimum leaf breadth was
BGS7 (3.78 cm). Length of internodes was observed maximum in BGS2 (11.69 cm), while minimum
was recorded in BGS6 (10.58 cm). Stem diameter was observed maximum in BGS3 (2.60 mm), while
minimum was recorded in BGS5 (2.35 mm).
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Effect of season and PGR on rooting
JNKVV, Jabalpur: The experiment was conducted with the objective to identify a suitable season
and PGR doses for rooting of stem cutting of Madhunashini. The stem cuttings were planted in
three different seasons viz., July, August and September after treatment of IBA @ 250,500,750 ppm
and without IBA. Both season and PGR treatments influenced rooting success in stem cuttings of
Madhunashini. The cuttings prepared and planted in the month of September took less time (11.17
days) for bud sprouting as compared to July (12.16 days) and August (12.83 days) plantings. The
survivability of cuttings was observed highest (26.67 %.) in August planting and minimum in July
(23.75%). As for as the influence of PGR treatment is concerned, the maximum survivability of
cuttings (31.11%) was recorded with 750 ppm IBA treated cuttings closely followed by 500 ppm
IBA treatment (27.78%). The survivability of the cuttings was found maximum (33.33%) in August
month when treated with 750 ppm IBA, whereas, minimum survivability (18.33%) was noticed in
September and July planted cuttings with no IBA treatment.
MAKOI (Solanum nigrum)
It belongs to family Solanaceae and is commonly known as Black night shade, Makoi or Deadly
nightshade. It possesses medicinal properties like
antimicrobial, anti-oxidant, cytotoxic, antiulcerogenic, and
hepatoprotective activities. The juice of the fresh herb is
sometimes used to treat fever and to allay pain. In large
doses, Black nightshade can cause serious, but usually not
fatal, poisoning. Externally, the juice or an ointment prepared
from the leaves can be used for skin problems and tumors.
The fruit has been used for diabetes. An infusion of the plant
is used as an enema in infants having abdominal upsets.
Freshly prepared extract of the plant is effective in the treatment of cirrhosis of the liver and also
serves as an antidote to opium poisoning. It is a potential herbal alternative as anti-cancer agent
and one of the active principles reported to be responsible for this action is diosgenin. It is in
cultivation in Tamil Nadu and seeds are used for propagation.
Bio-efficacy of pesticides against hadda beetle
YSRHU, Venkataramannagudem: An experiment was conducted to evaluate the efficacy of
botanicals against incidence of Coleopteran beetle (Hadda beetle) Henosepilachna vigintiopunctata
on Solanum nigrum. Treatments including check treatment were sprayed two times with a fortnight
interval. Data on both grub and adult populations were recorded with respect to each treatment
at 1, 3, 7 and 14th day after each spray. The trial was conducted for three seasons and the pooled
data along with B: C ratios were calculated. Among the botanical treatments, Azadirachtin 10,000
ppm @ 1 ml/lt was found to be effective against hadda beetle in reducing the insect population after
two sprays with the highest B.C ratio. Aqueous extracts Andrographis paniculata @ 2 % @ 20 g l-1
and Vitex negundo 2% @ 20 g l-1 were found to be statistically at par with each other in reducing
the hadda beetle population in Solanum nigrum. Yield data revealed that there was no significant
differences in herbage yield in all the treatments including control.
TNAU, Coimbatore: Incidence of sucking pests and defoliators were recorded throughout the year.
Incidence of Aphis craccivora was found to be maximum during May with the mean population
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of 44.2 per plant. Second peak population was observed during the following February month
with the mean population of 268 per plant. Yellow mite, Polyphagotarsonemus latus population
was maximum during the month of April (2.42 mites per cm2 area). Population of Phenacoccus
solenopsis was maximum during May (11.2 per plant). Maximum leaf miner damage (22.1%) was
recorded during September. Maximum defoliation (36.4%) was recorded during November due to
Henosepilachna vigintioctopunctata.
MANDUKPARNI (Centella asiatica)
It is a member of family Apiaceae. It is a prostrate, slightly aromatic, perennial herb commonly found
as a weed in crop fields. Mandukparni grows in tropical
swampy areas. The stems are slender, creeping stolons,
green to reddish-green in color, connecting plants to each
other. It has long-stalked, green, rounded apices which
have smooth texture with palmately netted veins. The leaves
are borne on pericladial petioles, around 2 cm (0.79 in). The
species is widely distributed in India. The species is
commonly known as brahmi in Northern parts of India. The
flowers are pinkish to red in color, born on small umbels.
Leaves are used as vegetable in eastern and southern parts of India. It is used for the treatment of
leprosy, skin diseases and to improve memory. It is also used against cholera, ulcers, bronchitis,
leucorrhoea and kidney troubles. Asiaticoside, indocentelloside and thankuniside are the major
glycosides responsible for the medicinal properties. It is propagated both by runners as well as by
seeds. Humus rich soil and partial shade are suitable for cultivation.
Effect of integrated nutrient management on growth, yield and quality
NDUAT, Faizabad: Effect of organic and inorganic fertilizers on crop growth and herb yield was
carried out. The data was recorded for the characters viz., plant height, internode length, petiole
length, fresh herb yield and dry herb yield. Maximum fresh herb yield was recorded under the
application of vermicompost @ 4 t ha-1 + NPK 40:20:20 kg ha-1 (5962 kg ha-1) followed by application
of vermicompost @ 2 t ha-1 + NPK 40:20:20 kg ha-1 (5436 kg ha-1) and FYM @ 5 t ha-1 + NPK 40:20:20
kg ha-1 (4868 kg ha-1) and minimum was in the control (26.73 q ha-1). Significant differences were
observed for dry herb yield also and significantly higher dry herb yield (1130 kg ha-1) was recorded
under the application of vermicompost @ 4 t ha-1 + NPK @ 40:20:20 kg ha-1.
Studies on integrated disease management on stolon rot
RAU, Pusa: Soil incorporation of FYM inoculated with Trichoderma harzianum combined with
sapling treatment with the same bio agent was most effective in suppression of stolon rot (11.6.0
% disease intensity) and also resulted in maximum fresh herbage yield of 4980 kg ha-1. Likewise,
soil incorporation of FYM inoculated with Trichoderma viride combined with sapling treatment of
the same bio- agent was also effectively in suppressed stolon rot (12.3 % disease intensity) and
recorded herbage yield of 4113 kg ha-1 on fresh weight basis. It was also observed that sapling
treatment with carbendazim in combination with soil treatment either with Trichderma viride or
Trichoderma harzianum was also found highly effective in disease suppression. However all the
treatments showed significantly lower disease intensity and higher herbage yield as compared to
the control.
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MENTHA (Mentha arvensis)
It is a herbaceous aromatic perennial herb belongs to family Lamiaceae. The species is native to
the temperate regions
of Europe and
western
and
central Asia, east to the Himalaya and eastern Siberia,
and North America. It has a creeping root stock from which
erect branches grows up. The plant reaches a height of
about 10–60 cm or rarely up to 100 cm. The crop is cultivated
for its essential oil extraction which is widely used in
pharmaceutical, cosmetic and flavouring industries. In
India, Uttar Pradesh accounts for around 90% of Indian
production, with the remaining 10% coming from smaller
areas in the Punjab, Rajasthan, etc. In Ayurveda, Pudina is considered as appetizer and useful in
gastric troubles. In Europe, it was traditionally used to treat flatulence, digestive problems, gall
bladder problems and coughs. The extracts and menthol-related chemicals produced from the crop
are used in food, drinks, cough medicines, creams and cigarettes. The chemical constituents of the
essential oils mainly include menthol, menthone, isomenthone, neomenthol, limonene, methyl
acetate, piperitone, beta-caryophyllene, alpha-pinene, beta-pinene, tannins and flavonoids.
Effect of time of planting and spacing on growth and yield
BAU, Islampur: Field experiment was conducted to find out suitable time of planting as well as
optimum plant spacing for maximum growth and economic yield. The data obtained and pooled
data analysis of three years (2014-16) revealed that the crop transplanted on 25th February recorded
significantly highest plant height (56.2 cm), maximum number of branches per plant (18.5), fresh
herb yield (288.3 q ha-1) and oil yield (346.0 kg ha-1). Similarly at 40 × 20 cm spacing produced
maximum fresh herb yield (286.4 q ha-1) and oil yield (299.0 kg ha-1).
MUCUNA (Mucuna pruriens)
The species is a pubescent annual climber belonging to family Leguminoseae. The fruit (pod) is covered
densely with stinging hairs. It is distributed almost throughout
India and also cultivated in limited areas. The seeds are used
to treat, Parkinson's disease, sexual disorders, cholera,
urinary troubles and liver and gall bladder diseases. L-dopa
present in the seeds is the active principle responsible for
therapeutic action. Seeds are used for propagation and
sowing is done at the onset of monsoon at a spacing of
60x60 cm. Land preparation is made with the addition of
FYM @ 10q/ ha. Since it is a climber, support is required and
irrigation is given during the dry season at 30 days intervals. Flowering starts after 40 days of growth
and pods picking is done 3-4 times per season. An average of 35q ha-1 seeds are harvested.
Epidemiological studies on Yellow mosaic disease (YMC)
YSRHU, Venkataramannagudem: The trial was conducted to study the effect of weather parameters
on YMV disease incidence on two early maturing varieties (Selection-8 and Arka Ashwini) and three
late maturing varieties (Sel 2, Sel 3 and Arka Dhanvanthari) with one local variety sown in three
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different months. The result showed that disease incidence was correlated with white fly population
and corresponding weather parameters. Time of onset of disease varied with the time of sowing. In
1st August and 1st September sown crops, the disease onset was early and took less time to reach
its peak (100%) than 1st July sown crop. There was significant positive correlation between PDI and
Whitefly population in Sel-2, Sel-8 and Arka Aswini sown in different months. Positive significant
correlation was also observed in Selection-3 sown on 1st July and in local variety sown on 1st
August. In the variety Arka Dhanavanthari, YMV disease incidence did not have any correlation with
whitefly population in all the three sowings. Correlation studies revealed that Whitefly population had
significant positive correlation with corresponding weather parameters i.e., maximum temperature,
minimum temperature, evening relative humidity in the three sowing times.
NEEL (Indigofera tinctoria)
It is a shrub belonging to family Fabaceae and grows to a height of about one to two meters. It is
annual, biennial, or perennial, depending on the climate in
which it is grown. The leaves are pinnate and flowers are
pink or violet. The species was one of the original sources
of indigo dye. It has been naturalized to tropical and
temperate Asia, as well as parts of Africa, but its native
habitat is unknown. The plant is also widely grown as a soil
improving groundcover and to improve the soil in the same
way that the other legume crops. The dye is obtained from
processing of the plants’ leaves. The species also has
medicinal value especially for removing toxins from the body.
Integrated nutrient management for higher yield and quality
KAU, Trichur: The experiment was conducted to study the effect of organic manure as well as N, P
and K on yield and quality of the crop. Higher herbage yield was recorded under the application of
FYM @ 5t ha-1 + NPK @ 45:60:45 kg ha-1 (6432 kg ha-1) in the second year. However, it was statistically
at par with application of FYM 10 t ha-1 + NPK @ 45:60:45 kg ha-1 and FYM 10 t ha-1 + NPK @ 60:90:60
kg ha-1. Compared to plots with integrated nutrient management, the yield recorded from the plants
which received inorganic fertilizers alone or farmyard manure alone was very low. Indican content was
more in plants with no manures and fertilizers (0.90%). All the other treatments except the treatment
with inorganic fertilizer alone were statistically at par with respect to indican content.
OPIUM POPPY (Papaver somniferum)
It belongs to family Papaveraceae. opium and poppy seeds are obtained from this species. The
latex collected from the capsule is otherwise known as
opium and is medicinally important. Seeds are also used for
culinary purposes. Opium is the source of many opiates,
including morphine, thebaine, codeine, papaverine and
noscapine. The Latin botanical name means, the “sleepbringing poppy”, referring to the sedative properties of the
species. Opium poppy is the only species of Papaveraceae
that is an agricultural crop grown on a large scale. It is a rabi
sown crop and its cultivation is restricted by the Narcotics
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Department under licensing system. Seeds of opium poppy are the source of poppy seed oil, a
healthy edible oil that has many uses. It is widely grown as an ornamental flower throughout Europe,
North America, South America and Asia.
Evaluation of promising lines for higher yield and quality in AVT-I
Advanced varietal trial (AVT) with six test entries and two checks (Chetak Aphim and JOP540) was
conducted at three locations viz., Udaipur, Mandsaur and Faizabad with an objective to identify
superior varieties with high yield and quality. Across three locations, maximum latex yield (22.25
kg ha-1) was recorded in UOP80. The check JOP540 (12.41 %) recorded highest morphine content
which was followed by UOP70 (12.22 %) and Chetak Aphim (11.84). Husk yield was recorded
maximum in UOP80 (700.69 kg ha-1) which was followed by UOP20 (689.41 kg ha-1) and MOP511
(666.84 kg ha-1) across locations.
Evaluation, maintenance and utilization of germplasm
NDUAT, Faizabad: Forty germplasm lines were characterized based on morphological and yield
characters. The study showed that plant height ranged from 92.15 to 147.45 cm. Maximum plant
height was recorded in genotype N.D.- 4-1. Maximum length of peduncle was recorded in genotype
ND- 45 (28.85 cm) while, the lowest was in N.D.- 26 (19.80 cm). Number of stigmatic rays varied
from 12.00 (N.D- 38) to 15.75 (N.D.-42). Capsule length ranged from 2.20 cm (JOP- 540) to 3.83
cm (N.D.- 48). Leaf length ranged from 12.33 cm (JA- 16) to 22.77 cm (N.D. 4- 2). The breadth of
leaves ranged from 6.76 cm (N.D.- 40) to 12.84 cm (N.D.4-1). Seed yield ranged from 0.83 q ha-1
(UOP-80) to 13.33 q ha-1 (N.D.- 31). Husk yield ranged from 1.66 q ha-1 ( ND-29 & UOP-80) to 9.58
q ha-1 (N.D.- 10 & ND- 42).
MPUAT, Udaipur: A total of 85 germplasm lines maintained as genetic stock were evaluated. Forty
lines exhibited higher dry latex yield over the best check, JOP-540 (29.50 kg ha-1) while overall trial
mean was 29.03 kg ha-1. Latex yield ranged from as low as 15.00 kg ha-1 to as high as 44.72 kg ha-1.
RVSKVV, Mandsaur: Two hundred and thirty five lines of opium poppy were evaluated for various
morphological and yield characters. Plant height ranged from 96 cm (MOP 700) to 121 cm (ND 11)
leaf length varied from 13.17 cm (ND 20) to 22 cm (MOP 579). Seed yield ranged from 234 kg ha-1
(MOP 1054 ) to 933 kg ha-1 (MOP 511). The highest seed yield was recorded by MOB 511 (933 kg ha1
) followed by ND 1146 (868 kg ha-1), MOP 278 (833 kg ha-1), NC 57915 (776 kg ha-1), UOP 56 (752 kg
ha-1) UOP 790 (746 kg ha-1) and UOP 82 (724 kg ha-1) as compared to check JOP 540 (687 kg ha-1).
DNA fingerprinting of genotypes using ISSR markers
MPUAT, Udaipur: DNA was isolated from young leaves of 22 genotypes. Genetic relationship among
the genotypes was analyzed by 20 ISSR markers which generated a total of 70 bands. Average level
of polymorphism was 52.85%. Based on ISSR banding pattern, dendrogram was constructed using
the UPGMA method. The similarity coefficient ranged from 0.70 to 0.98 with an average of 0.83. The
dendrogram clearly divided the twenty two genotypes into three main clusters and two genotypes
i.e., UOP-1485 and UOP-136 stood separately without forming any cluster.
Evaluation of promising lines
RVSKVV, Mandsaur: High yielding lines viz., UOP 20, UOP 30, UOP 79, UOP 80, MOP 278 and
MOP 511 identified at different centres were evaluated. The result revealed that the plant height
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ranged from and 112.90 to 118.70 cm and days to 50% flowering ranged from 83.70 days to 92.00
days. Peduncle length ranged from 25.40 to 30.90 cm. Number of effective lancing per capsule
ranged from 3.0 to 3.73, stem diameter ranged from 13.43 to 24.9 mm, diameter of capsule ranged
from 41.9 to 49.4 mm. Seed yield ranged from 1077 kg ha-1 (UOP-79) to 1411 kg ha-1 (UOP-20) as
compared to the check 1372 kg ha-1 (JOP-540). The latex yield ranged from 61.15 kg ha-1 (MOB278) to 102.1 kg ha-1 (UOP 20). Maximum latex yield was recorded by entry UOP 20 (102.1 kg ha-1)
followed by chetak Aphim (95.0 kg ha-1) UOP 30 (82.9 kg ha-1) UOP 80 (72.4 kg ha-1) UOP 79 (68.7
kg ha-1) and MOB 511 (62.7 kg ha-1) as compared to check MOP 540 (62.2 kg ha-1).
Screening of germplasm against downy mildew
RVSKVV, Mandsaur: Screening of 235 opium poppy germeplasm lines against downy mildew was
conducted under the field condition. Severity was recorded in 0-9 scale. The following lines were
identified as resistant:
MOP-187, MOP-217, MOP-404, MOP-507, MOP-508, MOP-513, MOP-514, MOP-518, MOP517, MOP-536, MOP-559, MOP-571, MOP-1057, MOP-1071, MOP-1072, MOP-1083, MOP-1084,
MOP-1089, MOP-1092,Shewta, IC-95, IC-15-2, NOP-11, NC-57159, NC-57295, NC-57915, NC57928, NBPGR-2, NBRI-6, ND-6, ND-35, ND-40, ND-44, ND-47, ND-1146, UO-7482, UOP-1, UOP37, UOP-58, UOP-60, UOP-62, UIOP-68, UOP221, UOP-290, UOP-490
Evaluations of organic modules for disease management
NDUAT, Faizabad: Disease management modules against bacterial blight disease of opium poppy
were evaluated under inoculation condition. Among the organic disease management modules
against bacterial blight disease, use of neem cake mixture (100g m-2) enriched with Trichoderma
+Pseudomonas @ 2.0% at sowing + seed treatment with Streptocycline @ 0.035% plus drenching
with Tebuconazole 25 EC @ 0.1% at 40, 55 and 70 DAS resulted in the minimum bacterial blight
disease (20.56%) with maximum disease control of (74.21%) which ultimately yielded highest
dry latex powder (35.44 kg ha-1), seed (11.86q ha-1) and capsule husk (8.22q ha-1) compared to
the untreated inoculated control. Whereas morphine content ranged from 12.72% to 12.50% as
compared to the control (12.30 %) which indicated that there was no marked difference in morphine
content by any of the treatments.
The experiment on evaluation of integrated disease management modules against stem rot disease
of opium poppy revealed that treatment of application of neem cake mixture (100g m-2) enriched
with Trichoderma +Pseudomonas @ 2.0% at sowing +seed treatment with Streptocycline @ 0.035%
plus drenching with Tebuconazole 25 EC @ 0.1% at 40, 55 and 70 DAS recorded the highest
disease control (84.70%) whereas the highest percent disease intensity was observed in the control
(67.77 %). Maximum latex, seed and husk yields (34.66 kg ha-1 , 11.66 q ha-1 and 8.24 q ha-1) were
recorded in application of neem cake mixture (100g m-2) enriched with Trichoderma +Pseudomonas
@ 2.0% at sowing +seed treatment with Streptocycline @ 0.035% plus drenching with Tebuconazole
25 EC @ 0.1% at 40, 55 and 70 DAS, whereas no significant change was observed in the case of
morphine content by any of the treatments.
Downy mildew management through organic modules was also evaluated under inoculation
condition. The organic disease management module comprised of application of neem cake mixture
(100g m-2) Trichoderma +Pseudomonas talc @ 2.0% at the sowing followed by three foliar sprays of
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fresh cow urine @10 % first at initiation of disease followed by 15-days interval resulted in minimum
downy mildew (20.69%) with maximum disease control (74.97 %) and yielded the highest dry latex
powder (33.67 kg ha-1), seed (10.00q ha-1) and capsule husk (7.27 q ha-1) as compared to the rest
of the treatments in inoculated and untreated control whereas the morphine contents ranged from
12.40 to 12.20% as compared to the control (12.00 %) which indicated that the treatments made
no marked difference in morphine content.
MPUAT, Udaipur: Integrated disease management organic modules against root rot of opium
poppy were evaluated. Among the modules, in-furrow soil application of Neem cake mixture @
100g/m2 enriched with Trichoderma + Pseudomonas talc based formulation each @ 2.0% resulted
significantly higher seed germination (85.30%), minimum plant mortality (11.54%) with maximum
control of root rot diseases (86.36%) and had significantly higher yields of dry latex powder (26.47
kg ha-1), seed (7.96 q ha-1) and capsule husk (7.08 q ha-1) with higher morphine content (11.44%)
compared to rest of the treatments and control.
Disease management organic modules tested against downy mildew disease showed significantly
higher seed germination percentage ranging from 75.35 to 78.85 in all the treated plots with
considerable higher plant stand. Among the organic disease management modules, three foliar
sprays of garlic bulb extract (w/v) @ 10 % first at initiation of disease followed by 15-days interval
resulted in minimum downy mildew (17.62%) with maximum disease control (78.16%) and yielded
higher dry latex powder (.25.41 kg ha-1), seed (7.43 q ha-1) and capsule husk (6.47 q ha-1) and was
statistically significant compared to the rest of the treatments and inoculated untreated control.
Disease management organic modules evaluated against leaf disease (Alternaria alternata) showed
that three foliar sprays of garlic bulb extract (w/v) @ 10% first at initiation of disease followed by
15-days interval resulted in minimum leaf spot disease (22.30%) with maximum disease control
(75.13%) and yielded higher dry latex powder (29.93 kg ha-1), seed (6.97 q ha-1) and capsule husk
(6.14 q ha-1) and was statistically significant compared to the rest of the treatments and inoculated
untreated control
Disease management organic modules tested against bacterial blight disease (Erwinia spp.) showed
that among the organic disease management modules, three foliar sprays of garlic bulb extract (w/v)
@ 10% first at initiation of disease followed by 15-days interval resulted minimum bacterial blight
disease (20.61%) with maximum disease control (72.31%) and yielded higher dry latex powder
(26.00 kg ha-1), seed (7.12 q ha-1) and capsule husk (6.20 q ha-1)) and was statistically significant
compared to the rest of the treatments and inoculated untreated control.
Disease management organic modules tested against powdery mildew disease (Erysiphe polygoni)
showed that among the organic disease management modules, applications of three foliar
sprays of garlic bulb extract (w/v) @ 10% first at initiation of disease followed by 15-days interval
resulted minimum powdery mildew disease (22.65%) with maximum disease control (70.88%)
and yielded higher dry latex powder (21.97 kg ha-1), seed (6.74 ha-1) and capsule husk (5.85 q ha-1)
and was statistically significant compared to the rest of the treatments and inoculated untreated
control.
RVSKVV, Mandsaur: Integrated disease management modules against bacterial stem rot (Erwinia
spp.) and blight and downy mildew diseases of opium poppy were evaluated. Among the integrated
disease management modules against bacterial stem rot and blight disease, soil application (in
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furrow) of neem cake mixture (100g m-2) enriched with Trichoderma + Pseudomonas talc based
formulation each @ 2.0% at sowing plus seed treatment with streptocycline @ 0.035% plus
drenching with Hexaconazol 5Ec @ 0.1% at 40, 55 and 70 DAS resulted in minimum bacterial stem
rot disease and higher latex, seed and capsule husk yield over control.
Against downy mildew, among the seven treatments, seed treatment with metalaxy 35 SD @ 8 g
kg-1 seeds plus three foliar sprays with metalaxy 72MZ (Mancozeb 64% + Metalaxyl 8% @ 0.25%)
at 35, 55 and 75 DAS recorded minimum disease incidence and maximum latex, seed and husk
yield whereas maximum disease incidence and minimum latex, seed and husk yield were recorded
in control.
Standardization of extraction procedure for opium alkaloids from unlanced poppy straw
RVSKVV, Mandsaur: Objective of this experiment was to find out the suitable method for recovery
of important alkaloids from concentrated poppy straw (CPS) and selection of opium variety for CPS
method. Seven different extraction methods available in the literature were tesed for extraction
of different opium alkaloids. The most effective method found was soaking husk overnight in 2%
sodium carbonate solution and keeping in the microoven for 15 minuts at 60-70ºC. Husk extract
was obtained under vaccum and residue straw was washed with hot water twice to recover most of
the alkoliods. The extract was dried under open sun or water bath in a porcelain dish and escraped
to get a dry concentracte. The dried content was analysed for different opium alkaloids by HPLC.
The study revealed that three opium alkaloids (morphine, condine and thebain) were sucessfully
extracted from the poppy capsule husk in form of opium concentrate. Morphine content of straw
concentrate ranged from 2.86% (IC-49) to 3.94% (MOP-379), codeine content was found varied
from 0.54% (MOP 1077 and NBRI 6) to 1.25% (IC-19) and thebaine content was found in the range
of 0.11% (MOP 1084) to 0.98% (MOP 541).
PALMAROSA (Cymbopogon martinii var. motia)
It is an important aromatic grass belonging to family Poaceae. It attains a height of about 1.75 m
under favourable growing condition in the forest and up to
2.5 m under cultivation. Essential oil from this species is
used in perfumery, cosmetics, pharmaceutical and
flavouring industries. Oil is extracted from the floral shoots
and aerial parts of ‘motia’ variety of Cymbopogon martinii.
The oil has good demand for export and is very rich in
geraniol (75-90%). The oil has high demand in perfumery,
soap, cosmetics and blending tobacco products industries
in addition to its use in aromatherapy. The species is under
cultivation in central, western and southern states of India.
Quality analysis of promising clones
CCSHAU, Hisar: The essential oil content of 49 promising clones were estimated. The oil content
on fresh weight basis (FWB) of these 49 clones ranged from 0.17 to 0.60 per cent. Twenty clones
recorded oil content better than check Trishna (CIMAP). Clone C 47 recorded the highest oil content
(0.60%) on FWB followed by C 9 (0.55%); C 22 (0.51%); C 6 (0.50%); C 44 (0.49%); C 42 & C 46
(both 0.45%); C 17 (0.44%); C 10 (0.42%); C 11 & C 24 (both 0.40%); C 48 (0.39%); C 35, C 39 & C
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40 (all 0.36%); C 18 & C 25 (both 0.35%); C1 & C 49 (both 0.34%) and C 23 (0.33%) in comparison
to 0.32% of check Trishna (CIMAP). The quality analysis data of essential oils of promising clones
showed that most of the clones are rich in geraniol content.
PATCHOULI (Pogostemon cablin)
The plant belongs to family Lamiaceae and is a perennial, branched, aromatic herb with soft,
opposite, serrated egg shaped leaves and square stems.
The plant grows up to 90-100 cm and flowers during the
months of February to March. The oil extracted from
the leaves has a fresh green slightly harsh aroma, as the oil
ages it may considerably become sweeter and balsamic.
Patchouli oil is used as a base in perfumery industry, and it
is gaining more importance in aromatherapy. In India the
crop is cultivated in coastal areas of South India, West
Bengal, Assam, Karnataka and coastal regions of Gujarat.
Effect of nutrient management and PGR on growth and yield
IGKV, Raipur: Application of various nutrient levels and PGR influenced significantly plant height,
herbage yield and oil yield of Patchouli. Maximum plant height, herbage yield and oil yield were
found with application of 100:50:50 kg ha-1 NPK + 2.5 t ha-1 vermicompost + 20 ppm NAA which
was at par with 100:50:50 kg ha-1 NPK + 2.5 t ha-1 vermicompost + 30 ppm GA, 100:50:50 kg ha-1
NPK + 2.5 t ha-1 vermicompost+30 ppm NAA, 100:50:50 kg ha-1 NPK + 2.5 t ha-1 vermicompost
+ 20 ppm NAA. The application of 150:50:50 kg ha-1 NPK +20 ppm GA gave highest net return
(Rs.43,741 ha-1 ) and B:C ratio (0.87).
SAFED MUSLI (Chlorophytum borivilianum)
It belongs to family Liliaceae. There are a number of Chlorophytum species, which are known under
the trade name ‘safed musli’ of which C. borivilianum is the
commercially exploited species. The plant is a perennial
herb with condensed stem disc and a whirl of sessile leaves.
Fasciculated roots contain saponins and are medicinally
important. It is used as a general tonic and is a well-known
aphrodisiac. The species is naturally distributed in the forest
areas of Maharashtra, MP, Rajasthan and Gujarat. Raw drug
is collected both from wild as well as from cultivation.
Unorganized collection of the species from the natural
habitat has caused “vulnerable” species status.The plant is propagated by the stem disc with the
attached fleshy roots as well as by seeds.
Initial Evaluation trial
RVSKVV, Mandsaur: Under evaluation trial of safed musli at Mandsaur, two promising genotypes
along with two checks JSM 405 and RVSM 414 were tested during 2016-17. The dry root yield
ranged from 177 kg ha-1 (AKSM-8) to 343.6 kg ha-1 (RVSM 414). None of the entries recorded
superior dry root yield over the check RVSM 414.
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Screening of germplasm lines against fasciculated root rot
RVSKVV, Mandsaur: Twenty three genotypes were screened against fasciculated root rot under the
field condition. Based on four years’ mean data, the genotypes were classified as follows:
Resistant: MCB-412, JSM-405,RVSM-414, MCB-416, MCB-423; Moderately susceptible: MCB-406,
MCB-407, MCB-408, MCB-410, MCB-411, MCB –417; Susceptible: MCB-409, MCB-413, MCB-420,
MCB-422, MCB-401, MCB-407, MCB-403, MCB-404, MCB-415, MCB-418 MCB-419, MCB-421.
Evaluation of integrated disease management organic modules against diseases
MPUAT, Udaipur: Integrated disease management organic modules against root rot and Anthracnose
of safed musli were evaluated. Among the five treatments; soil application of Neem cake mixture
(250g m2) supplemented with Trichoderma talc based formulation (108cfu/g) @ 5% + seed treatment
with Neem oil (3.0%) (For root rot) followed by three foliar sprays of Cow urine: Neem leaves:
Garlic clove fermented product @ (5%) 1st at appearance & 2nd , 3rd at 15 days interval resulted
in significantly minimum plant mortality, Anthracnose disease severity (24.75; 21.96%), maximum
percent root rot control and Anthracnose disease control (70.45 ; 68.90%) as well as increased
yields of fasciculated root (38.88 q ha-1), increased root parameters (viz., length 13.30 with 25.34
mm diameter) and with higher saponin content.
The highest population counts (12.75×105 cfu g-1 soil) of T. viride and lower counts of pathogens
i.e. R. solani, F. solani (0.84 cfu g-1, 1.19 cfu g-1) were observed in the treatment comprising of
soil application of Neem cake mixture (250 g m-2) supplemented with Trichoderma talc based
formulation (108 cfu g-1) @5 % + seed treatment with Neem oil (3%) plus three sprays with Cow
urine: Neem leaves: Garlic clove fermented product (CNG) @ (5%) compared to the other treatments
and inoculated untreated control.
Management of Anthracnose disease
RVSKVV, Mandsaur: Based on two years’ experiment on management of anthracnose disease
of safed musli showed that the treatment of Carbendzim + Mancozeb @ 0.25% spray, recorded
minimum diseases incidence (15.67%) and maximum yield (3329.00 kg ha-1) with 143.46 % increase
in yield over the control followed by Carbendazim @ 0.15 % (20.27% and fasciculated root yield
2657.16 kg ha-1). Whereas maximum disease incidence (42.20 %) and minimum root yield (1429.00
kg ha-1) was recorded in the control.
SALAPARNI (Desmodium gangeticum)
It is a perennial shrub belongs to family Fabaceae and is an important member of laghupanchamoola
groups of plants coming under dasamoola group. The plant
is erect, branched shrub grows up to 1 meter in height.
Flowers white, purple or lilac found in elongated terminal or
axillary recemes. Fruits are multi-chambered and are
grouped into 6-8 in number which are sticky in nature. When
ripe, each fruit separate into one seeded segments. The
useful part is the root and it is an important ingredient of
more than 50 ayurvedic formulations. The drug is reported
to be a good cardio tonic. It is hot, sweet, diuretic, laxative
and nervine tonic. It cures burning sensations, fever, cough, difficult breathing, dysentery, thirst and
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vomiting. The plant is rich in flavonoids, alkaloids and pterocarpanoids which are responsible for its
therapeutic activities.
Effect of method of sowing and shade level on yield and quality
KAU, Trichur: Field experiment was conducted to study the effect of method of sowing (direct sowing
or transplanting) and levels of shade on yield and quality of the crop. Crop raised by transplanting
recorded higher plant height (186.74 cm) as compared to direct seeded plants (170.53 cm). Among
the shade levels, plants grown under 75% shaded condition gave higher plant height (198.78 cm)
which was statistically at par with plants grown under 50% shade (196.67 cm). The plants grown
under fully open condition recorded the lowest plant height of (143.07 cm) at the time of harvest.
The root yield was highest in transplanted plants i.e., 5862 kg ha-1. Among the different shade
levels tried, 75% shade gave the highest root yield (6903 kg ha-1), however it was at par with 25%
and 50% shaded conditions. Open condition recorded the lowest root yield (3274 kg ha-1). The
interaction effect was also significant and significantly higher root was obtained when the crop was
transplanted under 75% shaded condition (7979 kg ha-1) which was 192 per cent higher than the
direct planting under open condition.
SARPAGANDHA (Rauvolfia serpentina)
It is a perennial under-shrub belongs to family Apocynaceae, distributed throughout India. The
species attain a height of about 75 cm to 1 m with
inflorescence arranged in cymes with deep red and white
flowers. Roots contain alkaloids (reserpine, desrpidine and
reseinamine) which are sedative and used to control high
blood pressure. It is also used for the treatment of insomnia,
asthma and acute stomach-ache. Ruthless collection of the
species from its wild habitats developed stress to the plant
stand in its natural habitats and the Government of India
has prohibited its collection from the wild. The crop is under
cultivation and propagated mainly by seeds. Tropical humid climate is better for a good crop growth.
Seedlings are transplanted during the rainy season. The crop is ready for harvesting after about 18
months.
Effect of different hormonal treatments on seed germination
BAU, Ranchi: The experiment was conducted to study the effect of different hormonal treatments
on seed germination and subsequently their effect on root and shoot length as well as seedling
vigour. The study showed that maximum number of days (35.67) was taken by the control for
initiation of seed germination and it was minimum (18.66 days) in seeds treated with 200 ppm
GA3. Maximum number of days for completion of seed germination was recorded in control (48.67
days) and minimum was in seeds treated with 200 ppm GA3 (31.33 days). Maximum germination
percentage was observed in seeds treated with 150 ppm GA3 and 200 ppm GA3 (56.00%), which
was at par with 100 ppm GA3 (53.33%) and 200 ppm Kinetin (52.00%). Maximum root-shoot ratio
of the seedlings was recorded in control (1.09) and minimum was in 150 ppm IAA (0.80). Maximum
seedling vigour index was recorded in 100 ppm IAA (2074.64) treatment, which was at par with 100
ppm GA3 (1961.25), 150 ppm GA3 (2053.05), 200 ppm GA3 (2011.08), 200 ppm Kinetin. The lowest
seedling vigour index was recorded was in control (819.04).
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Effect of organic manures
OUAT, Bhubaneshwar: The experiment was conducted consecutively for three years to study
the effect of different organic manures on growth and yield of Sarpagandha. The pooled analysis
indicated that most of the growth and yield parameters of the crop were significantly influenced
by the application of different organic manures. The results also revealed that maximum plant
height (62.90 cm), number of branches per plant (3.79), diameter of branches (0.64 cm), number
of leaves per plant (72.97), leaf length (8.13 cm), leaf width (4.04 cm), root length (24.73 cm), root
diameter (0.55 cm), fresh weight of root (20.09 q ha-1) and dry weight of root (6.33 q ha-1) were
recorded in crop raised with combined application of FYM @ 10 t ha-1 + Mustard cake @ 1t ha-1. The
physicochemical parameters of the soil recorded at the end of experiment were not influenced by
the organic manures during the period of study. However, the available phosphorus content of the
soil was found maximum with the combined treatment of FYM @ 10 t/ha + Mustard cake @ 1t ha-1
(0.41%) followed by application of FYM @ 10 t ha-1 + Mustard cake @ 1t ha-1 (0.40%). It was also
found that maximum net return was obtained under the application of FYM @ 20 t ha-1 (Rs.1,60,000
ha-1). The highest B:C was obtained from the application of FYM@ 20 t ha-1 (1.75).
Management of Cercospora leaf spot
NDUAT, Faizabad: The experiment was carried out to estimate the efficacy of different botanicals
and fungicides against Cercospora leaf spot (Cercospora rauvolfiae) of Rauvolfia serpentina.
The minimum percent disease index (19.57 %) was recorded in the treatment with Mancozeb @
.25% as compared to control plot (76.77 %).The highest yield (13.50 q ha-1) was obtained in the
plot treated with Mancozeb and the lowest was in control plot (8.20 q ha-1), Neem leaf extract
was the next best treatment (12.10 q ha-1) followed by garlic and tulsi extracts treated plots but
keeping in view the medicinal value of the plant the Neem leaf extract will be recommended for the
management of leaf spot of Rauvolfia serpentina.
SATAVARI (Asparagus racemosus)
The plant belongs to family Liliaceae. It is a creeper and is common throughout India and the
Himalayas. It has an adventitious root system with tuberous
roots that measure about 1 meter in length, tapering at both
ends. The roots are used in Ayurvedic medicine, as an
anodyne, aphrodisiac and galactogogue. Satavari is
considered to be a main Ayurvedic rejuvenating female
tonic for overall health and vitality. In the Ayurveda, A.
racemosus is commonly mentioned as a rasayana drug
which promotes general well being of an individual by
increasing cellular vitality or resistance. The reputed
adaptogenic effects of satavari are attributed to its concentrations of saponins. Cultivation of the
species is very limited and under cultivation, it is propagated through seeds. Fleshy roots are
harvested, peeled and shade dried and used for the drug preparations.
Effect of different organic nutrients on growth and root yield
MPKV, Rahuri: Data based on four years of study on effect of organic nutrients on growth and
root yield indicated that application of organic manures alone and in combination with biofertilizers

ICAR - DMAPR ANNUAL REPORT 2016-17

75

influenced the growth and fleshy root yield of Satavari. The combined application of FYM @ 5 t ha-1+
vermicompost @ 2 t ha-1 + PSB @ 5 kg ha-1 resulted in significantly highest branch length (177.2 cm),
number of branches (19.5), root length (24.8 cm), fresh root yield (206.10 q ha-1) as well as dry root
yield (41.22 q ha-1) with a net economic returns of Rs. 2,72,130 ha-1. It was followed by treatment
application of vermicompost @ 2 t ha-1 + PSB @ 5 kg ha-1 which resulted in plant height of 163.1 cm,
number of branches of 18.4, root length of 22.9 cm and fresh and dry root yields of 181.33q ha-1
and 36.27q ha-1, respectively.
Effect of organic manures and bio-fertilizers on crop performance
RAU, Pusa: Result revealed that application of vermicompost @ 2 t ha-1 + mustard cake (1 t ha-1)
inoculated with mixture of PSB-5 kg and Azospirillum @ 2 kg ha-1 produced significantly higher root
yield (145.63 q ha-1).
SENNA (Cassia angustifolia)
It belongs to family Caesalpiniaceae. There are two species of Cassia viz., C. angustifolia and C.
acutifolia (= C. senna) which are known under the common
name senna. It is cultivated mainly in India and Pakistan.
Senna is recognised by British and US pharmacopoeias
also. Leaves, tender pods and flowers are medicinally
important. The glucosides, sennosides A and B are the
major active principles responsible for the therapeutic
action of the crop. It is useful in habitual costiveness. It
lowers bowels, increases peristaltic movements of the
colon by its local action upon the intestinal wall. It is used as
expectorant, wound dresser, antidysentric, carminative and laxative. It is also useful in loss of
appetite, hepatomegaly, spleenomegaly, indigestion, malaria, skin diseases, jaundice and anaemia.
It is propagated by seeds and normally cultivated as post kharif crop.
Management of wilt disease
MPKV, Rahuri: Bioagents viz., Trichoderma viride, T. harzianum, Pseudomonas fluorescens and
Bacillus subtilis for seed treatment and their combinations for soil application along with FYM were
tested against wilt disease of senna. Among the bioagents tested, the seed treatment with B. subtilis
+ soil application of T. viride + B. subtilis was found to be most effective by recording the lowest
wilt incidence (17.66%) with maximum disease reduction (68.61%) over the control. With regard to
the leaf yield of senna, significant differences were observed among the treatments. Seed treatment
with B. subtilis + soil application of T. viride + B. subtilis recorded maximum fresh leaf yield (78.11 q
ha-1) as well as dry leaf yield (17.07 q ha-1).
Management of leaf spot disease using botanicals
MPKV, Rahuri: Ten different aqueous plant extracts were tested at 10% concentration against
Alternaria leaf spot disease of senna. The three sprays of botanicals were taken at an interval of
15 days. The result showed that all the plant extracts recorded the lowest leaf spot intensity as
compared to the control. Statistically significant differences were observed in respect of per cent
leaf spot intensity, fresh leaf as well as dry leaf yields of senna. Among the aqueous plant extracts,
spraying of datura (Datura innoxia) leaf extract recorded the lowest leaf spot intensity of Alternaria
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disease (12.00%) with maximum disease reduction (60.03%) as against the control (35.33%). With
regard to the yield, spraying of datura leaf extract significantly recorded the highest fresh leaf yield
(80.98 q ha-1) as well as dry leaf yield (17.06 q ha-1).
Management of leaf blight disease
TNAU, Coimbatore: Leaf blight infected senna leaves were collected and the pathogen was
isolated and identified as Alternaria alternata. The effect of biocontrol agents and fungicides on
the management of leaf blight disease of senna was undertaken in farmers’ field at Pannikundu,
Thirumangalam, Madurai district on management of leaf blight disease. The results revealed that
the seed treatment with Bacillus subtilis @ 10 g kg-1 followed by spraying with B. subtilis 0.2% on
30 and 60 days after sowing was effective in managing the leaf blight disease which recorded the
lowest disease intensity of 10.6%. The highest leaf blight disease intensity (18.4%) was observed
in the control. Maximum leaf yield (593.6 kg ha-1) was recorded in the seed treatment with Bacillus
subtilis @ 10 g kg-1.
Crop loss assessment of leaf eating caterpillar infestation
MPKV, Rahuri: Crop loss assessment study of the pest leaf eating caterpillar infestation Catopsilia
pyranthe was conducted with protected and unprotected plots. Protected plots were given spraying
three times at fortnightly interval at peak pest infestation with Chlorpyriphos @ 2 ml l-1. The data on
leaf eating caterpillar was recorded with respect to each treatment and the leaf yield of crop. The
result showed that per cent yield loss due to the pest infestation was 49.13% on fresh weight basis
and 49.03% on dry weight basis (p= 0.01).
TULSI (Ocimum sanctum)
It is an erect highly branched aromatic perennial herb belonging to family Lamiaceae. Two plant
types are commonly available, one is with green leaves and
the other one is with purple leaves. The species is distributed
throughout India and is also under cultivation. Leaves,
flowers and occasionally the whole plant are medicinally
used to treat heart diseases, leucoderma, asthma, bronchitis
and fever. The leaves and tender parts of the shoots are
economically important and it yields essential oils. The
essential oils obtained have immense value in aroma
industry. The chemical constituents of the essential oils are
monoterpenes, sesquiterpines and phenols with their alcohols, esters, aldehydes, etc. Propagation
is mainly done by seeds. Seedlings are raised in nursery and transplanted at 4-5 leaf stage seedling
at the onset of monsoon. Freshly harvested material is distilled for oil extraction.
Effect of transplanting time and spacing on plant growth and dry biomass yield
RAU, Pusa: The experiment was conducted with objective to study the effect of planting time and
sowing on growth and biomass yield of tulsi. The result showed that the crop planted in the first July
with spacing 40 × 30 cm recorded maximum fresh and dry herbage yields (158.09 and 39.52 q h-1).
No incidence of diseases and pest was recorded during the period of crop. The per cent herbage
yield of the treatment increased (27.82%) over the mean of the treatments. The planting of tulsi on
first July at spacing of 40cm × 30cm is optimum for higher yield.
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Effect of transplanting time and nutrient levels on crop growth
RVSKVV, Mandsaur: Result revealed that under different levels of N application, the highest seed
yield (15.23 q ha-1) was recorded in application of N @125 kg ha-1 and the lowest was in the control
(9.0 q ha-1) ; 15th July transplanting produced the highest seed yield (13.44 q ha-1) and application
of N @125 kg ha-1 gave the highest herbage yield (31.5 q ha-1) and the lowest was in the control
(19.83 q ha-1). Transplanting on 15th July recorded the highest herbage yield also (26.7 q ha-1). The
other two characters, viz., plant height and number of branches had also the same trend.
Effect of integrated nutrients management
MPKV, Rahuri: Field experiment was conducted to study the effect of integrated nutrient
management on yield and quality of tulsi. The results indicated that application of different levels of
nutrients showed significant differences among all the treatments for its growth and herbage yield.
Significantly maximum plant height (74.8 cm), number of branches (22.9 plant-1), as well as fresh
herbage yield (172.52 q ha-1) and dry herbage yield (44.84 q ha-1) were recorded by application of
NPK @ 50:40:30 kg ha-1 + 10 t FYM ha-1). However, it was at par with application of NPK @ 40:30:20
kg + 10 t FYM ha-1, NPK @ 30:20:10 kg + FYM @ 10 t ha-1 and NPK @ 50:40:30 kg + FYM @ 5 t ha-1
for fresh and dry herbage yields.
Effect of organic manures on yield and quality
AAU, Anand: Field experiment was conducted to study the effect of organic manures on yield
and quality of tulsi for three years. The study showed that during 2016-17, fresh herbage yield
was significantly influenced by application of different manures. Significantly higher fresh herbage
yield (20.27 t ha-1) was found under application of FYM @ 15 t ha-1 which was at par with all other
treatments, except control. Dry herbage yield was significantly influenced by application of different
manures and application of FYM @ 15 t ha-1 gave significantly higher dry herbage yield (5.95 t ha-1)
which was at par with all other treatments, except control. In pooled basis analysis also, significantly
higher dry herbage yield was found with application of FYM @ 15 t ha-1 (5.85 t ha-1), which was at par
with application of castor cake @ 2.5 t ha-1 (5.66 t ha-1) and vermicompost @ 7.5 t ha-1 (5.42 t ha-1).
Effect of different level of organic manures was found non-significant with respect to the essential
oil content (%). Significantly higher essential oil yield (42.07 kg ha-1) was also recorded under
application of FYM @ 15 t ha-1 and found at par with caster cake @ 2.5 t ha-1 (41.31 kg ha-1) and
caster cake @ 1.5 t ha-1 (36.94 kg ha-1) during 2016-17. Application of FYM @ 15 t ha-1 recorded
significantly higher eugenol content also in the essential oil ( 21.92%) and it was at par with rest of
treatments except control and application of vermicompost @ 5 t ha-1. Significantly higher eugenol
yield (7.86 kg ha-1) was recorded under application of FYM @ 15 t ha-1 which was at par with
application of Caster cake @ 1.5 and 2.5 t ha-1 and FYM @ 10 t ha-1 (7.40, 6.92 and 6.20 kg ha-1).
Application of different organic manures was found non-significant with respect to soil EC, pH, Oc
%, P2O5 and K2O after harvest in 2016-17. Whereas the application of FYM @ 15 t ha-1 recorded
significantly higher organic carbon of soil after harvest (0.53 %) and it was at par with application of
vermi compost @ 7.5 t ha-1 (0.50), vermicompost @ 5 t ha-1 (0.49 %) and FYM @ 10 t ha-1 (0.48 %).
RAU, Pusa: Result revealed that application of vermicompost @ 2.5 tone ha-1 inoculated with
mixture of PSB-5 kg and Azospirillum @ 2 kg ha-1 produced significantly higher herbage yield on
fresh weight basis (169.21 q ha-1).
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BETELVINE (Piper betle)
It is a perennial evergreen dioecious climber, belonging to family Piperaceae. It is a native of
Central and Eastern Malaysia and has spread throughout
tropical Asia and Malaysia; Madagascar and East Africa
at a later date. The plant grows well in shady conditions
having moderate temperature with high humidity. The
major cultivating countries are India, Bangladesh, Srilanka,
Pakistan, Malaysia, Thailand, Indonesia, Maldives, Vietnam
and Papua New Guinea. In India it is cultivated in an area of
about 50,000 ha. Betelvine or betel leaf is associated closely
with the old traditions of India and it is considered as a holy
plant. Fresh leaves are consumed along with betel nuts. It is also medicinal and is used in Indian
System of Medicines to cure indigestion, stomach ache, diarrhoea, flatulence and to heal wounds,
bruises, swellings due to sprains, respiratory disorders, constipations, boils and gum disorders.
Recent studies also revealed that the leaf improves immune system and inhibits cancer growth.
Collection, characterization and evaluation germplasm
AAU, Jorhat: During 2016-17, two explorations were conducted and four accessions of betelvine
were collected from different farmers’ fields of Garo Hills, Meghalaya , Goalpara, Golaghat and
Jorhat districts of Assam. Thirty accessions were evaluated. Leaf shape of all the accessions was
of cordate type except in Apb-2 in which leaf shape was oblong. Lamina of the leaf was invariably
entire and the leaf tip was acute in the accessions. Considerable variation in petiole length was also
observed among the accessions. Length of leaf varied from 8.50 cm (Apb-27) to 15.90 cm (Apb15). Similarly leaf breadth ranged from 6.07 cm (Apb-3) to 12.97 cm (Apb-24). Maximum intermodal
length was found in Apb-6 (8.83 cm) and minimum (3.23 cm) was in Apb-5.
Hybridization
ICAR-IIHR, Bengaluru: Hybridization work was continued and hybridization attempted between
the selected parents. Thirteen female clones, two male clones, two hybrid females and three hybrid
males were used in the crossing programme. Seven inter varietal crosses, five crosses between
varieties and hybrids and two inter-hybrid crosses were carried out. Fruit setting was observed in all
the crosses. Fruits of different crosses were harvested and seeds were germinated and in total 1300
hybrid seedlings were being established in the poly-house.
Interspecific hybridization between P. betle and Phytophthora resistant P. colubrinum was also
continued. A total three betelvine clones and 2 hybrids were used as female parents. Though the fruit
set was observed in the interspecific crosses, the number of seeds per fruit and the establishment
of seedlings were very low resulting in a very few interspecific hybrid seedlings. The interspecific
hybrids raised in previous year (Mysore Local/P. colubrinum , Bangla Nagaram/ P. colubrinum, IIHR
BV 96/ P. colubrinum and Simurali Babna/ P. colubrinum) were planted under shade net and were
established. The interspecific hybrids from Mysore Local/P. colubrinum recorded good vigour.
Evaluation of hybrids under field conditions
ICAR-IIHR, Bengaluru: Eight hybrids and four parents were evaluated for different growth and leaf
traits. Among them, three hybrids performed consistently well over three years. Hy 06-4 recorded
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higher mean leaf yield (248 leaves/vine) followed by Hy 06-8 and Hy 06-1, (222, 202 leaves/vine).
The hybrid 06-11 had attractive light green leaves. Three years of evaluation showed that the hybrids
06-1, 06-4, 06-8 had high leaf yield among the tested hybrids under CHES, Hirehalli condition.
Another set of 30 hybrids were also evaluated for their growth and yield. The hybrids Hy 07-36
and 07-37 recorded higher leaves per vine (491.40, 428.90) followed by Hy 08-20 (257.25). These
hybrids consistently recorded higher leaf yields over three years and the mean leaves per vine were
374, 358 and 240, respectively.
Hybrid evaluation under shade net
ICAR-IIHR, Bengaluru: Twenty three hybrids planted under shade net were evaluated for growth
and yield. Among the evaluated hybrids, higher number of leaves per vine was recorded in Hy 06-4
(151.6), Hy 06-3 (90.5) Hy 07-4 (82.16) and Hy 06-1 (80.91) during the period under report. Mean
leaf yield per vine over three years showed that Hy 06-4 (105.72), Hy 06-1 (79.78) and Hy 06-3
(78.42) recorded higher number of leaves per vine. The hybrids Hy 07-4, Hy 07-13 and Hy 06-11
also recorded good yield (number of leaves per vine) i.e., 73.64, 73.03 and 72.67, respectively.
In another trial, thirty six hybrids were evaluated for growth and yield traits under shade net
conditions. Leaf yield /vine varied from 26 to 190. Hy 07-36 and Hy 07-37 recorded higher leaf yield
per vine (190 and 179 leaves/vine respectively) followed by Hy 08-58 (130.75), Hy 07-25 (128.83)
and Hy 07-38 ( 128.25). Hy 07-36, Hy 07-37, Hy 07-38 showed superior performance both in field
and under shade net conditions.
Effect of Zinc sulphate on crop yield
BAU, Islampur: Experimental data revealed that the soil application of Zn showed marked influence
on number of marketable leaves/vine, number of branch/vine and vine length as well as fresh leaves
weight of 100 leaves as compared to the control. Significantly higher betel leaf (84.11 marketable
leaves vine-1) was produced under the application of ZnSO4 @ 30 kg ha-1 which was at par with
application of ZnSO4 25 kg ha-1 (80.70 marketable leaves vine-1) and both of these treatments
exhibited their superiority over the rest of the treatments. Almost similar influence of micronutrient
on number of branches/vine and length of vine was observed as noted in case of marketable leaves
vine-1. The higher marketable leaves were obtained with application of ZnSO4 @ 30 or 25 kg ha-1 due
to more branching and vine length.
Standardization of integrated nutrient practices
BAU, Islampur: The study showed that marketable leaves of betelvine was increased with individual
application of inorganic fertilizers or organic manures and integrated use of both the sources over
the control. Significantly higher marketable leaves (95.18 vine-1) was obtained under 100% RDF
through inorganic fertilizer (200:100:100 @ NPK ha-1) which exhibited its superiority over the rest of
nutrient management treatments. Marketable leaves of betelvine increased in order of application
of mustard oil cake @ 2 t ha-1, vermicompost @ 10 t ha-1 , FYM @ 30 t ha-1 . The marketable leaves
were lowest in control plot (48.48 vine-1). Almost similar influence of different treatments on number
of branches/vine and length of vine as well as fresh weight of 100 leaves were also observed.
Effect of Integrated Crop Management (ICM) technology developed by centre on farmers’ field
BAU, Islampur: The demonstration trial of ICM practices were conducted at 20 farmer’s field of
four districts (Nalanda, Nawada, Gaya, and Aurangabad) where Magahi pan is in cultivation. ICM
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practices developed by the centre was superior to the farmers’ practices at every locations in
term of marketable leaf, fresh weight of 100 leaf and Phytophthora foot rot control. In case of ICM
practices, mean of marketable leaf (Lakh/ha) was recorded 39.80, mean fresh weight of 100 leaf was
126.30 g and percent disease incidence was 8.80 % as compared farmer practices (33.10, 115.50
and 31.20).
RAU, Pusa: The ICM/IDM technology of betelvine developed by the center was tested in 30 farmers’
field at seven different locations in four different districts i.e., Samastipur, Vaishali, Darbhanga
and Begusarai of Bihar. The crop performance under ICM/IDM practice was found superior at all
locations with maximum marketable yield (50.8lakh leaves ha-1) and quite less disease incidence in
Darbhanga district. The crop in ICM/IDM practice also recorded longer shelf life (15-16 days). The
crop under Farmers’ practice produced lower yield (maximum of 35.8lakh leaves ha-1) with higher
incidence of Phytophthora rot (up to 15.0%) and shorter shelf life(10-12 days).
MPKV, Rahuri: The demonstration trials was conducted in 15 farmers’ fields in tahsils of Shrirampur,
Shrigonda and Jamkhed. The disease management technology (MT) against farmers’ practice (FP)
revealed that the management technology increased the fresh weight of l00 leaves in the range of
290 g to 327g as against farmers’ practice (278 to 310 g). Total yield of leaves in terms of dags per ha
was also increased from 679 to 781 as against farmers’ practice (502 to 592 dags ha-1). With regard
to the wilt disease, it was observed that due to adoption of the Centre’s management technology, its
incidence was the lowest on farmers’ field and ranged between 4.40 to 10.48% as against 8.64 to
15.84 % by adopting the farmers’ practice. The management technology also increased the gross
monitory returns as well as net monitory returns and thereby B:C ratio.
RAU, Pusa: The ICM/IDM technology was tested in 30 farmers’ field at seven different locations
in four different districts (Samastipur, Vaishali, Darbhanga and Begusara) of Bihar. The crop
performance under ICM/IDM practice was found superior at all locations with maximum marketable
yield (50.68 lakh leaves ha-1) and quite less disease incidence in Samastipur district. The crop in
ICM/IDM practice also recorded longer shelf life (15-16 days). The crop under Farmers’ practice
registered comparatively lower yield (maximum-40.6 lakh leaves ha-1) with higher incidence of
Phytophthora rot (up to 20.5 %) and shorter shelf life (10-15 days).
Roving Survey of diseases of Betelvine in Bihar under changing climatic condition
BAU, Islampur: Survey was conducted for identification of most severe diseases in Magahi
betel growing regions of Nalanda, Nawada, Gaya and Aurangabad districts. During the survey,
Phytophthora foot-rot and Phytophthora leaf rots were found as most severe diseases with 35.7%
and 32.5% disease incidence, respectively and the other severe diseases were also noticed like
Anthracnose leaf spot (29.5%) and bacterial leaf spot (20.0%).
RAU, Pusa: Roving survey was conducted at monthly intervals in four districts- Darbhanga,
Samastipur, Vaishali and Begusarai which represent the agro climatic condition of North Bihar
having sizable proportion of betel vine growers. The survey showed that July to September was
found to favour the development of Phytophthora rot at all the locations with maximum disease
severity of (15% PDI) in Vaishali. Thereafter disease development was declined. The development of
anthracnose was favored during August-September at various locations with maximum PDI (15%)
in the month of September at Begusarai. Bacterial leaf spot also observed (minor) in vaishali in the
month of August- September.
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Management of leaf rot and anthracnose leaf spot
BAU, Islampur: An experimental trial for management of diseases viz., Phytophthora leaf rot and
Anthracnose leaf spot of Magahi betel leaf was conducted. Out of eight treatments tested, treatment
of foliar spray of Brodeaux mixture (0.05%) was found superior for management of Phytophthora
leaf rot and Anthracnose leaf spot which reduced the disease 55.6% and 54.7%, respectively over
the control followed by the other treatment of carbendazim+ mancozeb (0.2) as foliar spray at 30
DAP and 60 DAP that reduced the Phytophthora leaf rot and Anthracnose leaf spot by 49.8 and
61.2%.
Integrated disease management of soil borne diseases
BAU, Islampur: Pooled mean analysis of three years data (2014-15, 2015-16, 2016-17) revealed
that the treatment of sanitation + application of Bordeaux mixture (1%) as a soil drenching before
planting and 60 days after planting (DAP) reduced the soil borne diseases like Phytophthora foot rot,
Sclerotium wilt and bacterial leaf spot by 70.5%, 74.1% and 70.1 %, respectively and it was found
superior to the control and other treatments.
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Plant Genetic Resources
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Germplasm of medicinal and aromatic plants maintained at ICAR-DMAPR
Sl. No.

Species

Number of Accessions

1.

Aloe spp.(Aloe)

89

2.

Andrographis paniculata (Kalmegh)

126

3.

Asparagus spp.(Shatavari)

88

4.

Cassia angustifolia (Senna)

256

5.

Chlorophytum borivilianum (Safed musli)

58

6.

Commiphora spp. (Guggal)

225

7.

Cymbopogon spp. (Pamarosa & Lemongrass)

40

8.

Desmodium gangeticum (Salaparni)

52

9.

Gymnema sylvestre (Gudmar)

43

10.

Ocimum spp (Basil, Tulsi, etc)

416

11.

Plantago spp. (Isabgol)

91

12.

Tinospora cordifolia (Giloe)

52

13.

Withania somnifera (Ashwagandha)

264
TOTAL

1800
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Germplasm of medicinal and aromatic plants maintained at AICRP - MAP& B centres
Crop
Aloe (Aloe barbadensis)

Centre

No. of
accessions

AAU, Anand

35

CCSHAU, Hisar

42

ICAR-IIHR, Bengaluru

42

NDUAT, Faizabad

24

PDKV, Akola

17

IGKV, Raipur

14

RVSKVV, Mandsaur

10

Atis (Aconitum heterophyllum)

YSPUHF, Solan

20

Ashoka (Saraca asoca)

KAU, Thrissur

42

AAU, Anand

46

CCSHAU, Hisar

38

RVSKVV, Mandsaur

40

MPUAT, Udaipur

15

AAU, Anand

65

CCSHAU, Hisar

78

ICAR-IIHR, Bengaluru

186

RVSKVV, Mandsaur

68

MPUAT, Udaipur

74

IGKV, Raipur

44

BCKV, Kalyani

02

TNAU, Coimbatore

13

YSRHU, Venkataramanagudem

45

AAU, Jorhat

22

Ban kakdi (Podophyllym hexandrum)

YSPUHF, Solan

12

Basil (Ocimum basilicum)

AAU, Anand

12

Bitter snakegourd (Tricosanthus
cucumarina)

KAU, Thrissur

19

KAU, Thrissur

43

RAU, Pusa

14

KAU, Thrissur

25

TNAU, Coimbatore

45

Chirayita (Swertia chirayita)

UBKV, Kalimpong

28

Curcuma spp

AAU, Anand

40

AAU, Anand

07

BCKV, Kalyani

05

YSRHU, Venkataramannagudem

13

CCSHAU, Hisar

20

Asalio (Lepidium sativum)

Ashwagandha (Withania somnifera)

Bach (Acorus calamus)

Brahmi (Bacopa monnieri)
Chitrak (Plumbago spp)

Giloe (Tinospora cordifolia)
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Crop

Centre

No. of
accessions

Gudmar (Gymnema sylvestre)

JNKVV, Jabalpur

7

Guggal (Commiphora wightii)

AAU, Anand

25

MPUAT, Udaipur

16

Henbane (Hyoscyamus niger)

AAU, Anand

5

Indian valeriana (Valeriana jatamansi)

UBKV, Kalimpong

09

AAU, Anand

55

CCSHAU, Hisar

93

MPUAT, Udaipur

31

NDUAT, Faizabad

30

RVSKVV, Mandsaur

80

AAU, Anand

50

CCSHAU, Hisar

13

NDUAT, Faizabad

20

OUAT, Bhubaneshwar

14

IGKV, Raipur

257

Isabgol (Plantago ovata)

Kalmegh (Andrographis paniculata)

BCKV, Kalyani

4

Kasni (Cichorium intybus)

HAU, Hisar

20

Kuth (Picrorhiza kurroa)

YSPUHF, Solan

20

CCSHAU, Hisar

46

KAU, Thrissur

20

NDUAT, Faizabad

16

KAU, Thrissur

25

AAU, Jorhat

35

OUAT, Bhubaneshwar

9

BCKV, Kalyani

4

Lotus (Nelumbo nucifera)

KAU, Thrissur

24

Liquorice (Glycyrrhiza glabra)

AAU, Anand

1

YSRHU, Venkataramannagudem

46

TNAU, Coimbatore

52

AAU, Anand

6

AAU, Jorhat

20

RAU, Pusa

12

UBKV, Kalimpong

10

BCKV, Kalyani

5

AAU, Anand

20

BAU, Ranchi

10

IIHR, Bangalore

102

Lemongrass (Cymbopogon spp.)

Long pepper (Piper longum)

Makoi (Solanum nigrum)

Mandukaparni (Centella asiatica)

Mucuna (Mucuna pruriens)
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Crop

87

No. of
accessions

Centre

Mentha species

AAU, Anand

5

Pakhanbhed (Berginia ciliata)

UBKV, Kalimpong

10

Neel (Indigofera tinctoria)

KAU, Thrissur

22

NDUAT, Faizabad

41

MPUAT, Udaipur

85

Opium poppy (Papaver somniferum)

RVSKVV, Mandsaur

110

Palmarosa (Cymbopogon martinii)

CCSHAU, Hisar

65

Periwinkle (Catharanthus roseus)

AAU, Anand

6

Salaparni (Desmodium gangeticum)

KAU, Thrissur

10

Safedmusli Chlorophytum borivilianum)

AAU, Anand

21

CCSHAU, Hisar

12

MPUAT, Udaipur

10

RVSKVV, Mandsaur

24

PDKV, Akola

13

OUAT, Bhubaneshwar

35

IGKV, Raipur

12

CCSHAU, Hisar

24

AAU, Anand

6

JNKVV, Jabalpur

14

MPKV, Rahuri

11

NDUAT, Faizabad

24

Senna (Cassia angustifolia)

AAU, Anand

17

Sylibum (Silybum marianum)

AAU, Anand

10

CCSHAU, Hisar

12

AAU, Anand

6

YSPUHF, Solan

32

CCSHAU, Hisar

50

KAU, Thrissur

37

NDUAT, Faizabad

12

Sarpgandha (Rauvolfia serpentina)

Shatavari (Asparagus racemosus)

Tulsi (Ocimum sanctum)
Tagetes (Tagetes minuta)
Vetiver (Vetiveria zizaniodes)

TOTAL

3213
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Germplasm of betelvine maintained at AICRP MAP& B centres
Centres

Total collection

AAU, Jorhat

26

BAU, Islampur

10

BCKV, Kalyani

54

ICAR-IIHR, Bengaluru

118

MPKV, Rahuri

28

OUAT, Bhubaneshwar

21

RAU, Pusa

10

YSRHU, Venkataramannagudem

64
TOTAL

331
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COMMITTEE MEETINGS
Research Advisory Committee (RAC)
The XIV Research Advisory Committee (RAC) meeting was held on April 25th , 2016, at ICAR-DMAPR,
Anand. The meeting was attended
by the following committee
members: Dr. S.B. Dandin,
Chairman, Dr. K. C. Dalal, Member,
Dr. Jitendra Kumar, Member, Dr.
S. K. Pareek, Member, Dr. A.N.
Ganeshamurthy, Member, Shri
S.N. Tyagi, Member and Dr.
Satyanshu
Kumar,
Member
Secretaryand the scientists of the
Directorate.
After
a
brief
introductory remark by the
Chairman Dr. S.B. Dandin, the action taken report of the proceedings of XIII RAC meeting was
presented by Dr. Jitendra Kumar. The chairman appreciated the action taken on the all suggestions/
recommendations made in XIII RAC meeting. The Chairman requested to present the research
achievements made by the directorate during the year. Thereafter, the achievements made in
individual projects during last one year were presented by the respective Principal Investigator of
the projects. After thorough discussions on the presentations of different research projects, future
research activities of the Directorate were meticulously planned in the meeting. The chairman
suggested identifying potential medicinal and aromatic crops as a crop for tomorrow. Precision
farming/protected cultivation of medicinal and aromatic crops with multi-story cultivation was also
suggested. It was also pointed out that for skill development a group of five-ten farmers should be
selected and training should be imparted to them. Impact analysis of activities such as training
demonstration/farmers’ fair and exhibition also should be prioritized. At the end, Dr. P. Manivel,
Principal Scientist proposed vote of thanks.
Institute Research Committee (IRC)
Institute

Research

Committee

Meeting

(IRC)

was

held

under the Chairmanship of
Dr. Jitendra Kumar, Director,
DMAPR on 29.7.2016 and
05.01.2017. Dr. K. C. Dalal, ExDirector, NRCMAP was the
special invitee for the IRC. Dr. P.
Manivel,
Secretary,
IRC,
welcomed the Chairman, CoChairman and members of IRC.
Dr. Jitendra Kumar, Director and
Chairman, IRC appraised the
house about the importance of
conducting this IRC. There are
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totally seven main projects and one flagship programme. Accordingly, the PI’s and Co PIs made
presentations about their achievements and discussed the results and future targets in details.
There were totally seven main projects and one flagship programme. The IRC thoroughly reviewed
the progress of each project and made suggestions and recommendations for achieving the targeted
goals efficiently. The IRC also reviewed the progress made in the externally funded projects which
were in operation in the Directorate.
Hindi Committee prgrammes

dk;Z’kkyk izfrosnu fnukad 14 twu] 2016
funs’kky; jktHkk”kk fdz;kUo;u lfefr ds }kjk fnukad 14 twu] 2016 dks “dk;kZy; esa jktHkk”kk fgUnh dk
vuqç;ksx ,oa egRo” fo”k; ij ,d dk;Z’kkyk dk vk;kstu fd;k x;kA bl dk;Z’kkyk esa funs’kky; ds
lHkh Js.kh ds dkfeZdksa us Hkkx fy;kA blds vfrfjDr Hkk-d`-vu-qi- ds xqtjkr fLFkr vU; laLFkkuksa us Hkh
Hkkx fy;kA dk;Z’kkyk esa rhu l=ksa dk vk;kstu fd;k x;k FkkA dk;Z’kkyk dh ‘kq:vkr esas fgUnh vf/kdkjh
MkW- lR;ka’kq dqekj us MkW- ih- ef.kosy] izHkkjh funs’kd ,oa iz/kku oSKkfud rFkk eq[; oDrk MkWa- txUukFk
iafMr dk ifjp; nsrs gq;s mudk Lokxr fd;k rFkk dk;Z’kkyk ls lacaf/kr tkudkjh izLrqr dhA
dk;Z’kkyk ds izFke l= esa vaxzsth ls fgUnh ‘kCn vuqokn izk;ksfxd izfr;ksfxrk vk;ksftr dh xbZ] ftlesa
lHkh Js.kh ds dkfeZdks us Hkkx fy;kA rr~i’pkr lHkh ds le{k MkW- j?kqjkt flag] oSKkfud us funs’kky; ds
nSfud dk;Z esa iz;qDr gksus okys ‘kCnksa dk lgh vFkZ izLrqr fd;kA
dk;Z’kkyk ds nwljs l= esa fgUnh ys[ku vuqiz;ksx izfr;ksfxrk dk vk;kstu fd;k x;k] ftlesa lHkh izfrHkkxh
mRlkfgr gksdj lfEefyr gq,A Hkkstu ds i’pkr r`rh; l= esa eq[; oDrk MkWa- txUukFk iafMr us fgUnh vuqokn
ls lacaf/kr foLr`r tkudkjh iznku djrs gq;s crk;k fd vuqokn djus ds fy, lzksr Hkk”kk vkSj y{; Hkk”kk dh
lgh tkudkjh gksuh pkfg, vkSj mUgksaus ;g Hkh lq>kko fn;k fd vuqokn ds fl)karksa dks /;ku j[krs gq;s ‘kCn]
Hkk”kk] ‘kSyh rhuksa ij /;ku nsuk cgqr t:jh gS vU;Fkk vuqokn dk vFkZ cny tkrk gSA MkW- iafMr us ys[ku i)
fr dk Hkh izk;ksfxd izn’kZu izfrHkkfx;ksa ds le{k fd;kA bl dk;Z’kkyk ls lacaf/kr vfHker Hkh izfrHkkfx;ksa ls
laxzfgr fd;k x;kA dk;Z’kkyk ds fof/kor lekiu ls igys MkW- dqekj us /kU;okn Kkiu fd;kA
dk;Z’kkyk izfrosnu fnukad 15 flracj] 2016
funs’kky; jktHkk”kk fdz;kUo;u lfefr ds }kjk fnukad 15 flracj] 2016 dks “yksdfç; ‘kks/k i= ys[ku
fof?k” fo”k; ij ,d dk;Z’kkyk dk vk;kstu fd;k x;kA bl dk;Z’kkyk esa funs’kky; ds lHkh Js.kh ds
dkfeZdksa us Hkkx fy;kA dk;Z’kkyk esa rhu l=ksa dk vk;kstu fd;k x;k FkkA dk;Z’kkyk dh ‘kq:vkr esas MkWlR;ka’kq dqekj] fgUnh vf/kdkjh us eq[; oDrk MkWa- f’ko izlkn ‘kqDy ,oa Jh eaxy flag dk ifjp; nsrs gq;s
mudk Lokxr fd;k rFkk dk;Z’kkyk ls lacaf/kr tkudkjh izLrqr dhA
dk;Z’kkyk ds izFke l= esa “foRr ,oa ys[kk esa iz;qDr ‘kCnkoyh” fo”k; ij oDrk Jh eaxy flag us for
foHkkx laca/kh vaxzsth ‘kCn dk fgUnh vuqokn crkrs gq;s foLr`r tkudkjh iznku dhA
dk;Z’kkyk ds nwljs l= esa eq[; oDrk MkWa- f’ko izlkn ‘kqDy us “yksdfç; ‘kks/k i= ys[ku fof?k” fo”k;
ij foLr`r tkudkjh iznku djrs gq;s crk;k dh fo’o esa Hkk”kk ,oa O;kikj dk ikjLifjd laca/k gSA ‘kks/k ds
ifj.kkeksa dks okafNr Lrj rd igqWpkus esa Hkk”kk dh egRoiw.kZ Hkkxhnkjh gksrh gSA vr% ‘kks/k i= ,oa vkys[kksa
esa iz;qDr Hkk”kk lqxe gksuh pkfg,A
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Hkkstu ds i’pkr r`rh; l= esa “fgUnh ,oa lkekU; Kku izfr;ksfxrk” dk vk;kstu fd;k x;k] ftlesa
ujkdkl lfgr funs’kky; ds lHkh Js.kh ds dkfeZdksa us mRlkg ds lkFk Hkkx fy;kA var esa dk;Z’kkyk dk
fof/kor lekiu fd;k x;kA
dk;Z’kkyk izfrosnu fnukad 25 ekpZ] 2017
funs’kky; jktHkk”kk fdz;kUo;u lfefr ds }kjk fnukad 25 ekpZ] 2017 dks “ekud orZuh vkSj O;kdj.k”
fo”k; ij ,d fnolh; dk;Z’kkyk dk
vk;kstu fd;k x;kA bl dk;Z’kkyk
esa funs’kky; ds lHkh Js.kh ds
dkfeZdksa us Hkkx fy;kA dk;Z’kkyk esa
rhu l=ksa dk vk;kstu fd;k x;k
FkkA dk;Z’kkyk dh ‘kq:vkr esas Jh
jke izlUu ehuk] fgUnh vf/kdkjh us
eq[; oDrk MkWa- fnyhi esgjk] izksQslj]
fgUnh foHkkx] ljnkj oYyHk Hkkb
iVsy fo’ofo|ky;] fo|kuxj] vk.kan
dk ifjp; nsrs gq;s mudk Lokxr fd;k rFkk dk;Z’kkyk ls lacaf/kr tkudkjh izLrqr dhA rr~i’pkr
funs’kky; ds dk;Zdkjh funs’kd MkW- ih- ef.kosy us eq[; oDrk dk Qwyksa ds xqynLrk }kjk Lokxr fd;k
vkSj dk;kZy; esa fgUnh ds c<+rs dne dh ljkguk dhA
dk;Z’kkyk ds izFke l= esa “ekud orZuh vkSj O;kdj.k” fo”k; ij eq[; oDrk MkWa- fnyhi esgjk us xqtjkrh
vkSj fgUnh ds orZuh vkSj O;kdj.k esa varj rFkk gksus okyh =qfV;ksa ij izdk’k Mkyrs gq;s ljy fgUnh ds
iz;ksx djus ij cy fn;kA i= ys[ku esa gksus okyh lkekU; =qfV;kWa o mudk fuokj.k Hkh crk;kA
dk;Z’kkyk ds nwljs l= esa eq[; oDrk Jh jke izlUu ehuk us “foKku rFkk izkS|ksfxdh esa fgUnh dk egRo”
fo”k; ij foLr`r tkudkjh iznku djrs gq;s crk;k dh ekr` Hkk”kk fgUnh dSls oS’ohdj.k ds nkSj esa Hkkjr dks
vfxze iafDr esa j[kus esa lgk;d gks ldrh gS rFkk foKku ,oa iz|ksfxdh esa dSls viuk ;ksxnku ns ldrh gSA
Hkkstu ds i’pkr r`rh; l= esa “fgUnh fuca/k izfr;ksfxrk” dk vk;kstu fd;k x;k] ftlesa funs’kky; ds
lHkh Js.kh ds dkfeZdksa us mRlkg ds lkFk Hkkx fy;kA ewY;kadu ds i’pkr iwoZ funs’kd MkW- ftrsUnz dqekj]
dk;Zdkjh funs’kd MkW- ih- ef.kosy ,oa eq[; oDrk }kjk fotsrkvksa dks izFke] f}rh; ,oa r`rh; iqjLdkj rFkk
vU; dks lakRokuk iqjLdkj iznku fd;k x;kA MkW- oh- FkksaMbeku] oSKkfud] Hkkd`vuqi&vkSlikvuqfu] cksjhvkoh
us /kU;okn Kkiu izLrqr fd;kA var esa jk”Vªxku ds lkFk dk;Z’kkyk dk fof/kor lekiu gqvkA
Hindi pakhavada prativedan 01-15 sep, 2016

fgUnh i[kokM+k
funs'kky; dh jktHkk”kk dk;kZUo;u lfefr ds rRok/kku esa 01-15 flracj] 2016 ds nkSjku fgUnh i[kokM+k
g”kksZYYkkl ls euk;k x;k] ftlds vUrxZr fgUnh ds iz;ksx dks c<kok nsus gsrq vusd #fpdj dk;ZØeksa dk
vk;kstu fd;k x;kA bl nkSjku fgUnh fuca/k] fgUnh i= ys[ku] lkekU; fgUnh Kku] O;k[;ku o dkO;ikB
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izfr;ksfxrk;sa vk;ksftr dh xbZaA
fgUnh i[kokM+k dk izkjaHk 01 flracj] 2016 dks funs’kky; ds funs’kd ,oa jktHkk”kk dk;kZUo;u lfefr ds
v/;{k MkW. ftrsUnz dqekj }kjk fd;k x;kA mUgksaus Jh jk/kkeksgu flag] d`f”k ,oa fdlku dY;k.k ea=h] Hkkjr
ljdkj] ,oa v/;{k] Hkkjrh; d`f”k vuqla/kku ifj”kn] ubZ fnYyh dh vihy lHkk ds le{k izLrqr fd;k vkSj
fgUnh ds izfr vius fopkj j[krs gq, oSKkfudkas dks viuk ‘kks/k ys[k fgUnh esa fy[kus ds fy, izksRlkfgr fd;kA
rRi'pkr MkW. lR;ka'kq dqekj] iz/kku oSKkfud ,oa fgUnh vf/kdkjh us i[kokM+k ds nkSjku vk;ksftr fd;s tkus
okyh izfr;ksfxrkvksa dh tkudkjh nsrs gq, blesa c<&p<+dj Hkkx ysus ds fy, dgkA
fgUnh i[kokM+k ds nkSjku fgUnh fnol lekjksg (14 flrcaj] 2016) dks tksj&'kksj ls euk;k x;kA bl volj
ij Jh fefFkys'k dqekj] mi egkizca/kd (ekuo lalk/ku), ikojfxzM] dkjiksjs'ku vkWaQ bafM;k fyfeVsM (Hkkjr
ljdkj dk m|e) if'pe {ks= ikjs”k.k iz.kkyh&II, cMksnjk dks eq[; vfrfFk ds :i esa vkeaf=r fd;k x;kA
funs'kky; ds izHkkjh funs'kd MkW. ih. e.khosy us fgUnh fnol lekjksg dh v/;{krk dhA lekjksg ds nkSjku
O;k[;ku o dkO;ikB izfr;ksfxrkvksa dk vk;kstu fd;k x;kA
dk;ZØe ds izkjaHk esa izHkkjh funs'kd MkW. ih e.khosy us eq[; vfrfFk dks xqynLrk HksaV dj Lokxr fd;k]
rRi'pkr MkW. lR;ka'kq dqekj us vius Lokxrh; Hkk”k.k esa eq[; vfrfFk egksn; dk Lokxr djrs gq, mudk
y?kq thou ifjp; lHkk ds le{k izLrqr fd;kA mUgksaus funs'kky; esa fgUnh ls lacaf/kr py jgh xfrfof/k;ksa
ds ckjs esa Hkh izdk'k MkykA Lokxrh; Hkk”k.k ds i'pkr O;k[;ku o dkO;ikB izfr;ksfxrkvksa dk vk;kstu
fd;k x;k] ftudk lapkyu o ewY;kadu eq[; vfrfFk egksn; us fd;kA lHkh izfr;ksfxrkvksa esa izFke] f}rh;
o r`rh; jgs izfrHkkfx;ksa dks iqjLdkj ,oa izksRlkgu iqjLdkj eq[; vfrfFk egksn; ds dj deyksa }kjk iznku
fd;s x,A iqjLdkj forj.k lekjksg ds mijkUr eq[; vfrfFk egksn; us fo'o Lrj ij fgUnh ds c<+rs izlkj
dh tkudkjh nsrs gq, fons'kksa esa tSls&vkLVªsfy;k] flaxkiqj] ekWfj'kl vkSj dbZ ns'kksa dk mnkgj.k nsdj fgUnh
ds foLrkj dks n'kkZ;k vkSj ;g Hkh crk;k dh fgUnh Hkk”kk fdlh Hkh 'kCn dks vius esa vklkuh ls lekfgr
dj ysrh gSA funs'kky; ds izHkkjh funs'kd egksn; us Lo;a dk mnkgj.k nsrs gq, crk;k dh fgUnh esa ckr
djuk vkSj dk;Z djuk nksuksa vklku gSA
lekjksg ds var esa MkW. j?kqjkt flag] oSKkfud us /kU;okn Kkiu izLrqr fd;k] ftlesa mUgksaus eq[; vfrfFk]
funs'kky; ds funs'kd] jktHkk”kk lfefr lnL;ksa] fofHkUu izfr;ksfxrkvksa ds izfrHkkxh] dk;ZØe esa lg;ksxhtuksa]
lHkh deZpkjhx.k ftUgksaus ijks{k o vijks{k :i ls viuk lg;ksx ns dj bl dk;ZØe dks lQy cuk;k] mu
lcdk vkHkkj O;Dr fd;kA
EXTENSION ACTIVITIES
ICAR-DMAPR tribal sub-plan (TSP)
Under TSP programme, villages of Jambughoda tehsil in Panchmahal district and Chhota Udepur
were covered under the TSP activity during the year. Keeping an aim to promote cultivation of MAPs
in tribal areas, two One day training programs at the Directorate and two Field Days in villages of
Jambughoda and Chhota Udepur were conducted, respectively. First Exposure visit cum one day
training programme was organized at ICAR-DMAPR, on 09.06.2016 in which tribal farmers from
seven villages of Jambugoda Tehsil of Panchmahal district participated. The second One Day
training programme on “Cultivation of Medicinal and Aromatic Plants” under TSP was organized on
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03.03.2017 at the Directorate. Fifty two farmers from Chhota Udepur district participated in this
training programme. The first field day was conducted on 28.01.2017 Jambughoda in which 100
beneficiary farmers were participated from 10 villages of Jambugoda Tehsil of district Panchmahal.
Adjustable iron ploughs were
distributed among 50 farmers on
the same day. The second field
day on “Importance and cultivation
of medicinal plants” was organized
on 29.03.2017, in which nearly
100 framers were participated
from villages Shimad Faliya and
Chhota Udepur. To encourage the
cultivation
of
MAPs,
the
Directorate distributed seeds and
planting material of kalmegh
(Andrographis paniculata), Dodi (Leptadenia reticulata), Aloe (Aloe barbadensis), ashwagandha
(Withania somnifera) and Mandukaparni (Centella asiatica) to the beneficiary farmers of 07 villages
from Jambugoda Tehsil of district Panchmahal. Technical know-how was also given to the tribal
farmers about the planting, sowing and other cultivation practices of these medicinal plants.
Improved sowing-cum-weeding hoes were distributed keeping in view of the practical difficulties to
be faced for sowing and weeding on undulated topography and shallow soils in the targeted areas
under the scheme. The implement was modified to adjust the row spacing, soil depth and sowing/
weeding operations.
Some selected small farm implements like sickle, phavda, rake, etc., were also distributed among
the farmers of Chhota Udepur. In addition to the planting materials and farm implements, package of
practices of important medicinal crops namely, ashwagandha, kalmegh, isabgol and aloe in Gujarati
language were also provided to the tribal farmers.
Training on income generation through MAPs cultivation
One day training programme entitled “Income generation through MAPs cultivation” was organized on
October 22nd , 2016 at Porda,
petlad (Anand) by the Directorate
under central sector scheme (CSS).
One
hundred
and
fourteen
participants were selected for the
training from different villages of
Petlad tehsils of district Anand. In
this training programme, different
aspects of MAPs were covered
through lectures. Ms. Ridhi P.
Vasara, ICAR-DMAPR welcomed
the farmers and experts. Dr. P.L.
Saran, Senior Scientist, ICAR-DMAPR presented an introduction about the scheme along with Agrotechniques for income generation of MAP crops. Disease management of Aromatic plants was explained
by Mr. R.P. Meena and Good agricultural practices for MAPs was covered by Dr. K.A. Kalariya. Quality
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seed production of MAPs was explained by Dr. P. Manivel. Shri Neil Saha proposed the ways for
marketing of the MAPs. At the end of the programme vote of thanks was delivered by Ms. Ridhi P.
Vasara.
Tribal farmers’ training programme
Tribal farmers’ training programme entitled “HI-TECH HORTICULTURE” was organized for seven
days during November 28th to
December 04th, 2016 at ICARDMAPR, Boriavi (Anand) which
was sponsored by Department of
Horticulture, Udaipur under “Van
bandhu Yojana”. Fifty-seven tribal
farmers were selected from
different villages of Kotra, Udaipur
(Rajasthan). In this training
programme, different aspects of
hi-tech horticulture (flower, fruit,
vegetable, medicinal and spices)
were covered through fourteen lectures and six field demonstration visits. The experienced resource
persons of different subject were invited for delivering their lecture for the same. Dr. P.L. Saran,
Senior Scientist, ICAR-DMAPR welcomed the farmers and experts for the training programme. Dr
Jitendra Kumar, Director, ICAR-DMAPR presented an introduction of the Directorate along with
Agro-techniques for income generation of MAPs/horticultural crops. Quality seed production
techniques of horticulture crops were presented by Dr. P. Manivel and a movie on GACP of MAPs
was shown to the farmers. At the end of the programme, feedback and queries from the farmers
were taken which was followed by certificate distribution by Dr D.P. Singh, Dr R.P. Meena and Dr.
K.A. Kalariya along with Dr. P.L. Saran to the farmers for the successful completion of the training.
Farmers’ training on cultivation of MAPs as an intercrop
One day farmers’ training under transfer of technology programme entitled “Cultivation of MAPs as
an intercrop” was organized on January 24th, 2017 at Palana (Vasso) by the ICAR-Directorate under
central sector scheme (CSS). One hundred farmers were selected for the training from different
villages of Palana, Alindra, Deva, Bharkath, Vasso, etc. Different cultivation aspects of MAPs were
covered through lectures. Dr. P.L. Saran, Senior Scientist, ICAR-DMAPR welcomed the farmers
and experts and presented an introduction about the scheme along with cultivation of MAPs as
an intercrop for income generation. Disease management of MAPs was explained by Mr. R.P.
Meena and Good agricultural practices for MAPs was explained by Dr. Geetha, K.A. Message of
Mera Gaav Mera Gaurv (MGMG) and Swachh Bhart Mission (SBM) were also given to the farmers
through lectures by Dr. Geetha, K.A., Dr. P.L. Saran and Mr. R.P.Meena. Shri Bhupendra Bhai Patel,
a progressive farmer shared his experiences with the Directorate and MAP cultivation. At the end of
the programme vote of thanks was given by Shri S.B. Prajapati.
Front line demonstrations at farmer’s field on MAPS
As per the ‘Annual Plan of Action 2016-17, nine FLDs target were given and 14 demonstrations were
conducted on lemon grass/brahmi, palmrosa and tulsi under centrally sponsored scheme (MIDH)
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in 28 acres. Planting material of palmarosa, lemongrass and tulsi were produced and inputs (Urea,
SSP, DAP, MOP) were distributed to farmers. A success story entitled “Prosperity through MAPs
Cultivation on Degraded Lands of India” was posted in the the ICAR website.
Krishi Unnati Mela, 2017
ICAR-DMAPR, Anand participated in Krishi Unnati Mela, 2017 organized by the ICAR-IARI at New
Delhi during March 15th -17th,
2017. Dr. V. Thondaiman, Scientist
(Horticulture), Mr. Prince Choyal,
Scientist (Plant Physiology) and
Shankar Patel, Senior Technical
Assistant (Field) represented the
Directorate in the Krishi Unnati
Mela at ICAR-IARI, New Delhi.
ICAR-DMAPR
exhibited
the
technologies developed, varieties
released and products developed
as posters, charts, products and
live specimens during the mela to create awareness on scope and importance of Medicinal and
Aromatic plants cultivation among the farmers, public and entrepreneurs. Our Directorate bagged
the Best Stall Award among the ICAR Institutes in the Krishi Unnati Mela, 2017.
Cultivation of brahmi in degraded lands: A success story of Gujarat
Indian farmers are looking at farming options for achieving income enhancement and livelihood
security. Medicinal and aromatic
plants are gradually recognized
as source of significant livelihood
opportunities besides conserving
soil for marginalized farmers.The
cultivation of brahmi (Bacopa
monnieri) is less risky in terms of
the incidence of wild animals,
pest, diseases attack, weed
management and crop can be
grown in degraded and marginal
soils. The entire plant of brahmi is
used in indigenous system of medicine as a nerve tonic and cure for epilepsy and insanity. Farmers
in low-lying area in Gujarat are facing water logging problem especially during rainy season. Under
such unfavourable condition, cultivation is not possible for most of the crops. In this direction,
ICAR-DMAPR demonstrated the successful cultivation of brahmi in the low-lying area of Pandori
village of Anand. The success story of this crop started with the plantation of one bigha by a farmer
Sh. Neil Saha in consultation with scientists of ICAR-DMAPR, Boriavi. The farmer was provided with
planting material from ICAR-DMAPR. After an year of cultivation, farmer could achieve approximately
Rs. 2,49,000/ha/year net returns from the cultivation of brahmi as a sole crop under low lying field.
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The B:C ratio over cost C2 was 2.99. Based on the performance and economics under marginal
land, brahmi was gradually recognized as source of income besides conserving soil for farmers of
marginal land possession.
OTHER ACTIVITIES

varjkZ”Vªh; ;ksx fnol % ,d izfrosnu
funs’kky; esa fnukad 21 twu] 2016 eaxyokj dks “varjkZ”Vªh; ;ksx fnol” euk;k x;k rFkk ;ksx izf’k{k.k
dk vk;kstu Hkh fd;k x;kA bl dk;Zdze esa funs’kky; ds lHkh Js.kh ds dkfeZdksa us Hkkx fy;kA vk;kstu
ds izkjaHk esas MkW- lR;ka’kq dqekj] iz/kku oSKkfud us ;ksx fo’ks”kK Jherh vYik ,p- iVsy ,oa Jherh euh”kk
,u- iVsy dk ifjp; nsrs gq;s mudk Lokxr fd;k rFkk “varjkZ”Vªh; ;ksx fnol” ls lacaf/kr tkudkjh
izLrqr dhA
;ksx izf’k{k.k ds nkSjku ;ksx fo’ks”kKksa us ;ksx HkkokFkZ rFkk mlds izdkj crkrs gq;s ;ksx ds fo”k; esa foLr`r
tkudkjh iznku dhA rniqjkUr ;ksx fo’ks”kKksa us O;kogkfjd <ax ls Lo;a ;ksx djrs gq;s lHkh izfrHkkfx;ksa
dks ;ksx dk;Zdze esa ‘kkfey fd;kA
bl vk;kstu ds nkSjku lHkh dkfeZdksa us mRlkg ds lkFk ;ksx izf’k{k.k esa Hkkx fy;k vkSj izfrfnu ;ksx djus
dh viuh lgefr Hkh trkbZA bl dk;Zdze esa “dkWeu ;ksx izksVksdksy&varjkZ”Vªh; ;ksx fnol 2016” fofM;ks
dk iznZ’ku Hkh fd;k x;kA vk;kstu ds fof/kor lekiu ls igys MkW- dqekj us /kU;okn Kkiu fd;kA
Annual group meeting of AICRP-MAPB
The 24th annual group meeting of All India Coordinated Research Project on Medicinal and Aromatic
Plants & Betelvine (AICRPMAP&B) was held at the Dr. Y.S.
Parmar University of Horticulture
and Forestry (Dr. YSPUH&F),
Nauni, Solan, Himachal Pradesh
during 28th September to 1st
October, 2016. Dr. T. Janakiram,
Assistant Director General (Hort.
Science), Indian Council of
Agricultural Research (ICAR), New
Delhi inaugurated the group
meeting. Dr. P. L. Gautam, former
Chairperson, Protection of Plant Varieties and Farmer’s Right Authority and National Biodiversity
Authority and Deputy Director General (Crop Science), Indian Council of Agricultural Research
(ICAR), New Delhi and Vice chancellor, Career Point University, Hamirpur, Himachal Pradesh was
the Chief Guest and Dr. V. S. Thakur, Director of Research and Former Vice Chancellor, Dr. YSPUH&F,
Solan was the Guest of honour. Other dignitaries present in the function included Dr. Dhiman, former
Vice Chancellor, Dr. YSPUH&F, Solan, Dr. PK Mahajan, Dean, College of Forestry, Dr. YSPUH&F,
Solan, Dr. K.R. Sharma, Professor and Head, Department of Forest products, Dr. YSPUH&F, Solan
and Dr. Jitendra Kumar, Director, ICAR DMAPR and Project Co-ordinator, AICRPMAP&B. Dr. VS.
Thakur, welcomed the delegates and presented the history and achievements of Dr. YSPUH&F,
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Solan. Dr. Jitendra Kumar, the Project Co-ordinator, presented the project report and highlighted the
actions taken for the implementation of the technical programme effectively. Dr. T. Janakiram
presented the prospects of the AICRP-MAP&B. Dr. PL. Gautam, in his address said that medicinal
and aromatic plants play vital role in ensuring comprehensive healthcare needs of people. The
formal inaugural function was concluded by the vote of thanks proposed by Dr. Ravinder Raina,
Professor and Head of the AICRP-MAP&B centre, Department of Forest products, College of
Forestry, Dr. YSPUH&F, Solan. During the 4-day deliberations, research achievements and future
technical programme of AICRPMAP&B project was reviewed in different technical sessions such as
Plant Genetic Resource Management, Betelvine, Crop Improvement, Crop production, Crop
protection and Phytochemistry. An interaction meeting with the developmental agencies will also be
held. The annual group meeting was attended by researchers, academicians, entrepreneurs, farmers
and policy makers working on Medicinal and Aromatic plants & Betelvine across the country. The
workshop was attended by more than 150 participants across India, Deans and Heads of various
departments Dr. YSPUH&F, Solan, students of Dr. YSPUH&F, Solan and Press & Media. In the end,
Dr. Ravinder Raina, Professor and Head of the AICRP-MAP&B centre, Department of Forest
products, College of Forestry, Dr. YSPUH&F, Solan proposed the vote of thanks. Plenary session
was held on October 1, 2017 under the Chairmanship of Dr. T. Janakiram, Assistant Director General
(Horticultural Science), ICAR, New Delhi. Recommendations of each session and technical
programme were presented in plenary session and approved by the house.
Silver jubilee foundation day celebration of ICAR-DMAPR
The Directorate celebrated its Silver Jubilee Foundation Day on 24th November 2016. The DMAPR
was borne as NRCMAP in 1992
and walked through a long
process of its transformation to a
well
equipped
research
organization which at a time was
painful yet rewarding. The DMAPR
serves as one of the important
key players in providing wellbeing
and marching towards achieving
our ancient vision of “may all
being be healthy”. The inaugural
function of this event was held at
the Auditorium of ICAR-DMAPR in which Dr. T. Janakiram, Assistant Director General (Hort. Science),
ICAR was the Chief Guest. Smt. Shomita Biswas, Chief Executive Officer, National Medicinal Plants
Board (NMPB), Ministry of AYUSH, Government of India was the Guest of Honor. Dr. N.C. Patel, Vice
Chancellor, Anand Agricultural University (AAU), Anand presided over the function. Dr. G.P. Rao,
Principal Scientist, IARI, New Delhi was special guest. Dr. Jitendra Kumar, Director, ICAR-DMAPR,
Anand was present. Dr. Jitendra Kumar, Director, ICAR-DMAPR, in his welcome address gave a
brief report on journey of the Directorate, which was followed by a short video clipping which also
showcased the Directorate’s achievements for the past 25 years. The directorate also remembered
with gratitude all our respected predecessors whose painstaking efforts had led the way for the
establishment of this Directorate and felicitated a few among them viz., our senior colleagues Dr.
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Rajendra Gupta, former Project coordinator of AICRP MAPB and Dr. K.C. Dalal, former Director and
Mr. V.S. Parmar, former Asst. Administrative Officer. The Directorate also felicitated a few of our
colleagues from the Directorate who also completed their silver jubilee service career along with
ICAR-DMAPR. Dr. Trilochan Mohapatra, DG, ICAR, in his congratulation messages to the Directorate,
expressed his hearty wishes to the DMAPR family on this occasion and also wishes a grand success
in all our future endeavours. In the end, Dr. P. Manivel, PME in charge and Principal Scientist, ICARDMAPR proposed the vote of thanks. To commemorate the auspicious day, a Workshop on
“Medicinal Plants: Farmers to Consumers” was also organized by the Medicinal and Aromatic Plants
Association of India (MAPAI), Anand in collaboration with Society for Conservation and Resource
Development of Medicinal Plants, New Delhi.
Visit of DG, ICAR
Dr. Trilochan Mohapatra, Secretary, Department of Agricultural Research and Education (DARE) &
Director General, Indian Council
of Agricultural Research (ICAR),
New Delhi visited the Directorate
on 3.9.2016. He laid the foundation
stone for the new Residential
Quarters. Dr Jitendra Kumar,
Director, ICAR-DMAPR welcomed
the DG and other dignitaries and
gave an overview of the
Directorate.
Addressing
the
scientists and staff, Dr Mohapatra
emphasized the need to develop
technologies for doubling the income of the farmers of medicinal and aromatic plants (MAP)
cultivation in the country. He also emphasized to complete the value chain of important medicinal
and aromatic plants to ensure more income to the farmers.
Vigilance awareness week
The Directorate organized Vigilance Awareness Week from October 30th to November 05th 2016.
Different
programmes
were
organized viz., essay writing
competition entiteled “Public
participation in promoting integrity
and eradicating corruption” and
one day workshop entitled “Public
participation in promoting integrity
and eradicating corruption”. The
other events related to vigilance
awareness were also conducted
in this week and all the staff of
ICAR-DMAPR was participated in
these programmes.
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Technology showcasing at Vibrant Gujarat
The Directorate along with ICAR participated in Vibrant Gujarat Global Trade Show 2017 at
Gandhinagar, Gujarat from 9-13 January, 2017 and showcased the latest technologies, varieties,
publications, etc. The live samples of medicinal plants and publications were a centre of attraction
at ICAR stall.
Transfers/Promotions
•

Mrs. Rohini M.R., Scientist (Economic Botany and Plant Genetic Resources) was transferred to
ICAR-IIHR, Bengaluru on 13.04.2016

•

Dr. Smitha G.R., Scientist (Horticulture) was transferred to ICAR-IIHR, Bengaluru on 30.5.2016

•

Dr. Jitendra Kumar, Director, ICAR-DMAPR was transferred to IPFT, Gurugram, Haryana on
08.03.2017 consequent upon his selection as Director, IPFT

•

Dr. Ajoy Saha, Scientist (Agril. Chemistry) was transferred to,RRC, CISFRI, Bengaluru on
27.03.2017

New Joining
•

Dr. Manish Kumar Suthar, Scientist (Agricultural Biotechnology) joined ICAR-DMAPR on
11.04.2016

Distinguished Visitors during 2016-17
•

Dr. Dhaval Patel, Collector, Anand on 13.4.2016

•

Dr. T. Mohapatra, Secretary, DARE & DG, ICAR, New Delhi on 3.9.2016 and 6.1.2017

•

Dr. N. C. Patel, Vice Chancellor, Anand Agricultural University, Anand on 24.11.2017

•

Dr. T. Janakiram, ADG (HS), ICAR, New Delhi on 24.11.2016

•

Smt. Shomita Biswas, Chief Executive Officer, National Medicinal Plants Board, Government of
India, New Delhi on 24.11.2016

•

Dr. K. C. Dalal, Formerly Director, NRCMAP, Anand on 24.11.2016

•

Dr. Rajendra Gupta, Formerly Project Coordinator, AICRPMAP on 24.11.2016

•

Dr. S. K. Sharma, Formerly Director, ICAR-CIAH, Bikaner on 9.2.2017

Deputation/meetings attended by the Director during 2016-17
•

3rd International IUPAC Conference on Agrochemicals Protecting Crops, Health and Natural
Environment: New Chemistries for Phytomedicines and Crop Protection Chemicals at New
Delhi during 6-9 April, 2016.

•

Discussion with Birla Life Science about a project at ICAR-ICAR on 19.4.2016

•

Discussion on ICAR Extramural Project at ICAR-NBAIR, Bengaluru on 29.04.2016

•

Review Interactive meeting at ICAR-CIFE, Mumbai on 6.5.2016

•

Chairing technical Session “Physiology, Biochemistry and Processing” in the 34th Group meeting
of AICRP on Vegetable Crops at ICAR-IARI, New Delhi on 11.5.2016

•

ICAR - NRC लीची मुजफ्फरपुर की शोध सलाहकार समममि की बैठक में भाग लेने हेिु (24.5.2016)

•

नई दिल्ी में आयोजजि (4-5 जून, २०१६) नास की 23वी वार्षिक सामान्य मनकाय की बैठक और स्ापना दिवस में भाग लेने हेिु ।
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•

कृर् मवश्वमवद्ालय, कोटा की प्रबंधन मंडल की दवििीय बैठक में भारिीय कृर् अनुसन्ान परर्ि के प्रमिमनधध के िौर पर
दिनांक 18.6.2016 को आयोजजि बैठक में दहस्ा लेने हेिु |

•

मिुरै में 11-12 अगस्त, 2016 को आयोजजि 9 वीं NABS राष्ट् ीय सम्ेलन - नया जैमवक शोध: अवसर और सिि मवकास
के जलए चुनौमियां में भाग लेने हेिु |

•

NASC कॉम्प्ेक्स में दिनाँक 17.8.2016 को आयोजजि "पािप जीनोम मुक्तििािा समुिाय पुरस्ार 2013-14 के जलए
चयन समममि की िूसरी बैठक में भाग लेने हेिु! |

•

नई दिल्ी में आयोजजि 9 वीं वैजश्वक कृर् लीडरजशप सममट और लीडरजशप पुरस्ार 2016 में दहस्ा लेने हेिु | (8-9
September, 2016)

•

ICAR-CAZRI Jodhpur मे आयोजजि भाकृअनुप क्ेररिय समममि बैठक मे भाग लेने हेिु | (13-14 September, 2016)

•

बागवानी फसलों के फसल मानकों, अधधसूचना, और रकस्ों की ररहाई पर कृर् भवन, नई दिल्ी में आयोजजि २४वी केन्दीय
उप-समममि बैठक में दहस्ा लेने हेिु | (22.9.2016)

•

कृर् मवश्वमवद्ालय, कोटा की प्रबंधन मंडल की रिुिीय बैठक में भारिीय कृर् अनुसन्ान परर्ि के प्रमिमनधध के िौर पर दिनांक
23.9.2016 को आयोजजि बैठक में दहस्ा लेने हेिु

•

कृर् भवन, नई दिल्ी में आयोजजि खाद् एवं कृर् मवभाग परर्ि की 21 वीं बैठक में भाग लेने हेिु | (13.10.2016)

•

भाकृअनुप-DMAPR, भाकृअनुप-NRCPB और Priyamvada Birla Institute of Life Sciences (PBILS) Satna
Madhya Pradesh के बीच साझेिारी मॉडल में अनुसंधान और मवकास को बढावा िेने समझौिा ज्ापन िैयार करने हेिु |
(24.10.2016)

•

नई दिल्ी में आयोजजि प्रथम अंिरराष्ट् ीय एग्ोमबयोडाइवजसषिटी कोन्ग्ेस् 2016 में भाग एवं व्ाख्ान िेने हेिु | (6-8
November, 2016)

•

नागपुर में आयोजजि काय्यशाला में औ्धीय एवं सगंधीय पािपो की खेिी मव्य पर व्ाख्ान िेने हेिु | (13.11.2016)

•

ICAR -IARI नई दिल्ी, में आयोजजि 7 वें भारिीय बागवानी कांग्ेस और Horti-एक्सपो प्रिश्यनी 2016, में दहस्ा लेने
हेिु | (15-18 November, 2016)

•

ICAR - केंद्ीय मामिस्यकी प्रोधौक्गकी संस्ान, कोचीन में मवभागीय चयन समममि की बैठक में भाग लेने हेिु | (19.11.2016)

•

ICAR मुख्ालय, नई दिल्ी में बारहवीं योजना RCE ज्ापन के संबंध में काम-काज हेिु (28.11.2016) |

•

पौधा रकस् और कृ्क अधधकार संरक्क प्राधधकरण, नई दिल्ी में आयोजजि "बीज के क्ेरि में भारि-जम्यन दविपक्ीय सहयोग"
संयति
ु काय्यशाला में भाग लेने हेिु (29.11.2016) |

•

पौधा रकस् और कृ्क अधधकार संरक्ण प्राधधकरण दिनाँक 21.12.2016 को नई दिल्ी में विारा आयोजजि पुरस्ार
मविरण समारोह में भाग लेने हेिु |

•

Chairing technical session in the National Symposium: Climate Smart Agriculture for Nematode
Management during 11-13 January, 2017 at ICAR-CCARI, Ela, Old Goa organized by
Nematological Society of India (NSI) in collaboration with Indian Council of Agricultural Research
(ICAR).

•

भाकृअनुप - भारिीय कृर् प्रणाली अनुसंधान संसथान, मोिीपुरम के साथ औ्धीय एवं सगंधीय पौधों के बारे मे अनुसंधान
क्ेरि में सहयोग करने हेिु िौरा करने | (17.1.2017)

•

राष्ट् ीय औ्धीय पािप बोड्य, नई दिल्ी विारा NASC में आयोजजि औ्धीय एवं सगंधीय पौधों पर अंिरराष्ट् ीय संगोष्ी में भाग
लेने हेिु | (19.1.2017)

•

ICAR–NISM बारामिी में 30-31 जनवरी 2017 के िौरान आयोजजि परामश्य बैठक में भाग लेने के जलए |

•

XXXVI Meeting of Plant Germplasm Registration Committee at ICAR-NBPGR, New Delhi on
6.2.2017
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•

Directors’ Conference at NASC, New Delhi during 14-15 February, 2017

•

10th International Food Processing Summit & Awards 2017 at New Delhi on 22.2.2017

•

Fourth meeting of the Task Force on Expert Committee meeting on Bio pesticide & Bio fertilizer
at DBT, New Delhi on 28.2.2017

Training and Capacity Building
Workshop/Conferences/ Training programmes attended
Name

Name of the programme

Date/Duration

Scientific staff
Dr. Hemlata Bharti,
Scientist (Spices,
Plantation crops and
MAP)

International
IUPAC
Conferernce
on April 6-9, 2016.
3rd
Agrochemicals Protecting Crops, Health and
Natural Environment: New Chemistries for
Phytomedicines and Crop Protection Chemicals,
NAS Complex, New Delhi-

Dr. Manivel, P. , Principal
Scientist (Plant Breeding)

6th International Symposium Breeding Research
on Medicinal and Aromatic Plants (BREEDMAP 6)
from at Quedlinburg, Germany

Dr. Satyanshu Kumar
Principal Scientist
(Organic Chemistry)

Seminar on “Agro Processing Sector: Poised June 25, 2016
for Quantum Leap in India”, at Ahmadabad
Management Association, Ahmadabad

June 19-23,
2016

Dr. Raghuraj Singh(Farm
Machinery and Power)
Dr. R. Nagaraja Reddy,
Scientist (Plant Breeding)

Summer school on “Exploring Genomic Resources July 01-21,
for the Improvement of Horticultural Crops” College 2016
of Horticulture, UHs, Bagalkot, GKVK, Bangalore

Dr. Satyanshu Kumar,
Principal Scientist
(Organic Chemistry)

9th National Academy of Biological Sciences August 11-12 ,
National Conference on New Biological Researches: 2016
Opportunity and Challenges for Sustainable
Development, at Madurai Kamaraj University

Dr. Raghuraj Singh,
Brain Storming Session-Cum-Interaction Meet to October 24-25,
Scientist (Farm Machinery identify researchable issues for mechanization in 2016
and Power)
horticultural at CIAE, Bhopal
Dr. Manivel, P. , Principal
Scientist (Plant Breeding)
Dr. Hemlata Bharti,
Scientist (Spices,
Plantation crops and
MAP)
Dr. Manivel, P. , Principal
Scientist (Plant Breeding)

7th Indian Horticultural Congress at IARI, New
Dew Delhi and present a lead lecture on “Organic
cultivation of medicinal and aromatic plants”

November 1518, 2016

Brain storming session of germplasm of
horticultural crops at NBPGR

November 19,
2016
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Name of the programme

Date/Duration

Dr. Kalariya, K.A.,
Scientist (Plant
Physiology)

National Conference of Plant Physiology (NCPP2016) on “Challenges in Crop Physiology
Research: From Molecular to Whole Plant” during
at GKVK Campus, Bengaluru

December 8-10,
2016

Dr. Kalariya, K.A.,
Scientist (Plant
Physiology)

Vibrant Gujarat Global Summit 2017 at Gandhnagar, January 9-13,
Gujarat
2017

Dr. Kalariya, K.A.,
Scientist (Plant
Physiology)

International seminar on Healthcare in 21st
Century: Perspectives of Ethnopharmacology &
Medicinal Plant Research at Bardioli, Gujarat

Dr. Satyanshu Kumar,
Principal Scientist
(Organic Chemistry)

Congress
of
Society
for February 23-25,
4th International
Ethnopharmacology, India “Healthcare in 21st 2017.
Century : Perspectives of Ethnopharmacology
and Medicinal Plant Research at Uka Tarsadia
University, Bardoli, Surat, Gujarat

Dr. Kalariya, K.A.,
Scientist (Plant
Physiology)

“Bioinformatics for transcriptome sequencing” March 22-25,
at Bioinformatics centre, ICAR-Indian Institute of 2017
Spices Research, Kozhikode, Kerala, India.

Dr. Manish Kumar
Suthar, Scientist (Plant
Biotechnology)

User Level Training Programme on Krishi Portal
IASRI, New Delhi

March 24- 25,
2017

Training Programme on Implementation of NIC’s
e-Procurement solution through CPP portal
for ICAR Institutes (Southern Zone) NAARM,
Hyderabad

April 25-26,
2016

Mr. N.J.Ganatra, Assistant Training programme on implementation of NIC’s
e-procurement solution through CPP portal
for ICAR Institutes (Southern Zone NAARM,
Hyderabad

April 25-26,
2016

Mr. Vijay Kumar,
Administrative Officer

April 27-29,
2016

February 2325, 2017

Technical Staff
Mrs. S.H.Nair, Technical
Assistant (Lab.)

Administrative staff

Training programme on reservation in service
including reservation roster and reservation
register at NAARM, Hyderabad

Mr. N.J.Ganatra, Assistant Training programme on supply chain management June 09-10,
module under ICAR-ERP at IASRI, New Delhi
2016
Mr. Mangal Singh,
Assistant Finance and
Accounts Officer

Training on module of public financial
February 22-23,
management system conducted by Institute
2017
of Government Accounts & Finance, Ministry
of Finance, GOI, New Delhi at Kardi Sarva
Vishwavidyalaya, Sarva Vidyalaya Campus, Sector
15/23, Gandhinagar, Gujarat
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Awards and recognitions
•

ICAR-DMAPR bagged “Best Stall Award” among the ICAR Institutes participated in the Krishi
Unnati Mela, 2017 at New Delhi.

•

Dr. Satyanshu Kumar bagged “Best Oral Presentation Award” in 9th National Academy of
Biological Sciences National Conference on New Biological Researches: Opportunity and
Challenges for Sustainable Development, at Madurai Kamaraj University during 11 - 12 August,
2016.

•

Dr. Raghuraj Singh bagged First Position Award in Samanya Gyan competition organized by
NDDB, Anand

Training programmes conducted
1. Exposure visit cum one day training programme at ICAR-DMAPR, Anand was organized on
09.06.2016 in which tribal farmers from seven villages of Jambugoda Tehsil of Panchmahals
district participated.
2. Income generation through MAPs cultivation’’ was organized at Porda, petlad (Anand) by the
ICAR-DMAPR, Anand under central sector scheme on October 22.10.2016.
3. HI-TECH HORTICULTURE was organized at ICAR-DMAPR, Boriavi (Anand) sponsored
by Department of Horticulture, Udaipur under “Van bandhu Yojana” during 28.11.2016 to
04.12.2016
4. ICAR sponsored Winter school on “Bio-active compounds from medicinal plants: A wealth of
novelties and opportunities, 01.12.2016 to 21.12.2016 at ICAR-DMAPR.
5. Cultivation of MAPs as an intercrop” at Palana (Vaso) at ICAR-DMAPR, under central sector
scheme (CSS) on 24.1. 2017
6. A field day was conducted on 28.01.2017 at Jambughoda village in which 100 beneficiaries
from 10 villages of Jambugoda Tehsil of Panchmahals district participated.
7. One Day training programme on “Cultivation of Medicinal and Aromatic Plants” under TSP on
03.03.2017 at ICAR-DMAPR.
8. Field Day on “Importance and cultivation of medicinal plants” under TSP at village Shimad
Faliya, Chhota on 29.03.2017
9. NMPB sponsored training programme on Conservation, Cultivation and Post Harvest
Management of Medicinal and Aromatic Plants during March 7-8, 2017 at ICARDMAPR
10. PPVFRA sponsored Training-cum-awareness program on March 9, 2017 at ICAR-DMAPR
ICAR-DMAPR RESEARCH PROJECTS
Institute funded projects
Project 01: Conservation, characterization and utilization of genetic resources of medicinal and
aromatic plants for sustaining production
Principal Investigator: Dr. Geetha, K.A., Principal Scientist (Plant Breeding)
Co-PIs: Dr. P. Manivel, Principal Scientist (Plant Breeding); Dr. P.L. Saran, Senior Scientist (Horticulture);
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Dr. N. Reddy, Scientist (Plant Breeding); Dr. V. Thondaiman, Scientist (Horticulture); Dr. Hemlata
Bharti, Scientist (Horticulture); Dr. Akula Chinnapoliah, Scientist (Horticulture); Mr. Manish Kumar
Mittal (Economic Botany and PGR); Dr. Satyanshu Kumar, Principal scientist (Organic Chemistry);
Dr. N.A. Gajbhiye, Senior Scientist (Organic Chemistry); Dr. K. A. Kalaria Scientist (Plant Physiology)
Project 02: Genetic Improvement of medicinal and aromatic plants through conventional breeding
and biotechnological approaches
Principal Investigator: Dr. P. Manivel, Principal Scientist (Plant Breeding)
Co-PIs: Dr. Geetha K.A. Principal Scientist (Plant Breeding); Dr. P.L. Saran, Senior Scientist
(Horticulture); Dr. Smitha, G.R., Scientist (Horticulture); Dr. N. Reddy, Scientist (Plant Breeding);
Dr. V. Thondaiman, Scientist (Horticulture); Dr. Hemlata Bharti, Scientist (Horticulture); Dr. Akula
Chinnapoliah, Scientist (Horticulture); Dr. Satyanshu Kumar, Principal scientist (Organic Chemistry);
Dr. N.A. Gajbhiye, Senior Scientist (Organic Chemistry); Dr. Ajoy Saha, Scientist (Organic Chemistry);
Mr. R.P. Meena, Scientist (Plant Pathology)
Project 03: Understanding the metabolism and biochemistry of active principles in medicinal and
aromatic plants.
Principal Investigator: Dr. Nagaraja Reddy, Scientist (Plant Breeding)
Co PI: Dr. Hemlata Bharti, Scientist (Horticulture) and Dr. Manish Suthar, Scientist (Plant Biotechnology)
Project 04: Integrated water, nutrient management and physiological manipulation for improving
productivity of medicinal and aromatic plants
Principal Investigator: Dr. B. B. Basak, Scientist (Soil Science)
Co-PIs: Dr. N A Gajbhiye, Senior Scientist (Organic Chemistry); Dr. Smitha G.R., Scientist
(Horticulture); Dr R R singh, Scientist (Farm power and Machinery); Dr. K. A. Kalaria, Scientist (Plant
Physiology); Dr. V. Thondaiman, Scientist (Spices, Plantation & MAPs); Mr. Prince Choyal, Scientist
(Plant Physiology)
Project 05: Integrated pest and disease management in medicinal and aromatic plants
Principal Investigator: R.P Meena, Scientist (Plant Pathology)
Co PI: Dr. N A Gajbhiye
Project 06: Bio-prospection, quality and post harvest technology of medicinal and aromatic plants.
Principal Investigator: Dr. Satyanshu Kumar, Principal Scientist (Organic Chemistry)
Co-PIs: Dr. N A Gajbhiye, Senior Scientist (Organic Chemistry); Dr. Smitha, G.R., Scientist
(Horticulture); Dr. B. B. Basak, Scientist (Soil Science); Mr. R.P. Meena, Scientist (Plant Pathology);
Dr. Ajoy Saha, Scientist (Agricultural Chemistry); Dr. Raghuraj Singh, Scientist (Farm Machinery and
Power); Dr A P Trivedi, Sr. Technical Officer
Project 07: Improving knowledge and skill of stakeholders for improving production of medicinal
and aromatic crops
Principal Investigator: Dr.Smitha. G.R. Scientist (Horticulture)
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Co-PIs: Dr. Satyanshu Kumar, Principal Scientist (Organic Chemistry); Dr. Geetha, K.A., Principal
Scientist (Plant Breeding); Dr. Nagaraja Reddy, Scientist (Plant Breeding); Dr. Raghuraj Singh,
Scientist (Farm Machinery and Power)
Institute’s Flagship Programme: Organic cultivation of Medicinal and Aromatic crops
Principal Investigator: Dr. B. B. Basak, Scientist (Soil Science)
Co-PIs: Dr. N.A. Gajbhiye, Senior Scientist (Organic Chemistry); Dr. Ajoy Saha, Scientist (Agricultural
Chemistry); Dr. Raghuraj Singh, Scientist (Power and Farm Machinery)
Externally funded projects
1. PPVFRA- Development of DUS guidelines and strengthening of DUS Test Centres for laboratory
and field facilities (2006 onwards).
Nodal officer Dr. Geetha K.A.
2. NASF- Molecular and genetic analyses of guggul for the identification of genes governing
adventive embryony (2013-17).
CCPI: Dr. Geetha K.A.
3. DBT- Studies on the Burl: an unresolved woody disorder of mango trees in India (2015-18)
Principal Investigator: Dr. P.L. Saran
4. NMPB- Exploration of medicinal and aromatic plants in marginal, degraded and arid regions of
India (2016-19).
Principal Investigator: Dr. B.B. Basak
5. DBT- Evaluvation of unconventional sources of potassium for sustainable farming system
(2016-19)
Principal Investigator: Dr. B.B. Basak
6. ITRA- Chemotypic diversity in medicinal and aromatic plants: in situ measurements of active
principles (2016-20).
Principal Investigator: Dr. Jitendra Kumar, Director; Co-PI: Dr. R. Nagaraja Reddy, Scientist
(Plant Breeding) and Mr. Manish Kumar Mittal, Scientist (Plant Genetic Resources); Dr. Ajoy
Saha, Scientist (Agricutlrual chemicals)
7. ICAR- CRP-Agrobiodiversity (2015-17)
Principal Investigator:: Dr. R. Nagaraja Reddy, Scientist (Plant Breeding)
8. DST-SERB funded Transcriptome based discovery of pathways and genes related to resistance
against downy mildew disease in isabgol (Plantago ovata Forsk) (2015-18)
Investigators: Dr. P. Manivel, Prinicipal Scientist (Plant Breeding)& Dr. R. Nagaraja Reddy ,
Scientist (Plant Breeding)
9. ICAR- extra mural- Chemotypic variation in methylenecyclopropyl-glycine (MCPG) content in
litchi in different agro-ecological zones of India (2016-17)
10. DST-SERB funded Dissection of pathogenesis genes of Peronospora plantaginis Underwood, a
fungal pathogen causing Isabgol Downy mildew disease (2016-19)
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Principal Investigator: Dr. P. Manivel, Principal Scientist (Plant Breeding)
11. NMPB- Training project on conservation, cultivation and post harvest management of medicinal
and aromatic plants (2015-17)
Investigators: Dr. P. Manivel, Prinicipal Scientist (Plant Breeding)& Dr. R. Nagaraja Reddy ,
Scientist (Plant Breeding)
12. DST-SERB - Transcriptome Analysis of Senna (Cassia angustifolia Vahl.) to Identify Potential
Genes Involved in the Biosynthesis of Sennosides (2013-16)
Principal Investigator: Dr. R. Nagaraja Reddy , Scientist (Plant Breeding)
13. DST- Transcriptome based discovery of pathways and genes related to resistance against
downy mildew disease in Isabgol (Plantago ovata Forsk) (2016-19)
Investigators: P. Manivel and R. Nagaraja Reddy
14. GSBTM- Unraveling the biosynthetic pathway of active ingredients in diabetes curing tropical
medicinal herb Madhunashini (Gymnema sylvestre) through transcriptome analysis (2017-19)
Investigators: Dr. K.A.Kalariya, Dr. Ajoy Saha, Dr. A P Trivedi
15. NMPB-Standardization of propagation techniques and QPM production of selected medicinal
plants (2017-20)
Principal Investigator: Dr. P.L. Saran
16 ICAR extra mural Development of stable, low cost, essential oil based mosquito repellent
formulations (2015-17)
Principal Investigator: Dr. Jitendra Kumar; Co-PI: Dr.Ashwin Trivedi
17. ICAR extra mural -Commercial opportunities for development of botanical based house hold
pesticides as stored grain protectant (2015-17)
Principal Investigator: Dr. Jitendra Kumar; Co-PI: Dr.Ashwin Trivedi
18. NMPB-Development of Training module and felicitation guide for GAP and GCP for medicinal
plants
Principal Investigator: Dr. P. Manivel; Co-PIs: Dr. P.L. Saran; Dr. B.B. Basak; Dr. Akhula
Chinapoliah
19. NASF-Chemotyping and molecular profiling of bioactive metabolites in Hemidesmus indicus and
Costus specious, adapted to different phytogeographical zones and Identification of candidate
genes related to metabolic pathways (2016-19)
CCPI: Dr. Narendra Gajbhiye; CoCPI-Dr. Thondaiman
20. NMPB-Standard operating protocols of post harvest management of five selected medicinal
plants (Desmodium, Gymnema,Leptedenia,Phyllanthus and Ecalipta alba)
Principal Investigator: Dr. Satyanshu Kumar
21. NASF-Chemical, structural and functional characterization of identified anti-tick lead
phytochemicals and optimization of delivery matrix for effective application of natural formulation
for the control of acaricide resistant ticks (2017-20)
CCPI: Dr. Satyanshu Kumar
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PUBLICATIONS : ICAR-DMAPR
Research papers
Basak, B.B. (2016): Phosphorus supplying capacity of value added compost prepared from lowgrade Indian rock phosphates and crop residue. Waste and Biomass Valorization, DOI 10.1007/
s12649-016-9703-1.
Bishoyi, A.K., Kavane, A, Sharma, A. and Geetha, K. A. (2017). A report on identification of sequence
polymorphism in barcode region of six commercially important Cymbopogon species. Molecular
Biology Reports, DOI:10.1007/s11033-017-4097-0.
Bishoyi, A.K., Kavane, A, Sharma, A. and Geetha, K. A. (2017). An efficient DNA isolation protocol
for Cymbopogon species suitable for diverse downstream applications. Journal of Applied
Horticulture, 18 (2): 164-168.
Dhanani, T., Singh, R.R. and Kumar, S. (2016). Extraction optimization of gallic acid, (+)-catechin,
procyanidin-B2, (-)-epicatechin, (-)-epigallocatechin gallate, and (-)-epicatechin gallate: their
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Dotaniya, M.L., Meena, V.D., Basak, B.B. and Meena, R.S., 2016. Potassium uptake by crops as
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Patent/IP generated
Deposited DNA sequence information of Isabgol transcriptome sequence at the GenBank/
SRA at National Centre for Biotechnology Information (NCBI) with accessions numbers viz.,
SRR5434213, SRR5434212, SRR5434211, SRR5434210, SRR5434209, SRR5434208,
SRR543420 and SRR5434206.
Patents filed
1. Process of obtaining swertiamarin powder concentrate from enicostemma species and an
encapsulated formulation based on the same (Patent filed no. 201711006971)
2. Devolvement of microencapsulated formulation based on andrographolide and method of
preparation (Patent filed no 201711006972)
3. A method for encapsulation of gymnemic acid enriched fraction from Gymnema sylvestre and
encapsulated formulation thereof (Patent filed no 201711006973)
4. Stored grain protectant composition based on active botanicals and method of preparation
thereof (Patent filed no. 201711009174)
5. A botanical based composition for control of mosquitoes and housefly and methods thereof
(Patent filed no. 201711008664)
6. Seed coating composition based on bioactive botanicals and method for preparation thereof
(Patent filed no. 201711008663)
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AAU, Anand
Research paper
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Hirpara, B.V., Patel, J.R., Prajapati, K.N., Patel, D.H., Patel, M.A. and Patel, A.D. 2016. Effect of
organic manures on dry biomass yield of dodi (Leptadenia reticulate). Green farming, 7: 12601262.
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Kathiria, K.B.; Dhaduk, H.L. and Patel, M.A. (2016). Traditional/Organic cultivation of Medicinal
plants. In: ICAR sponsored Winter School of Training Manual on “Bio-active Compounds from
Medicinal Plants: A Wealth of Novelties and Opportunities” (Eds. Singh, R.; Thondaiman, V. and
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Patel, M.A.; Hirpara, B.V.; Parmar, P.S. and Chavda, N.K. (2016). Isabgol, Asaliyo, Kalijiri,
Senna, Ashva Gandha, Kalmegh, Safed Sankh Pushpi ma bij utpadan. Gunvatta sabhar bij utpadan.
RRS, AAU, Anand.
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Patel, M.A.; Hirpara, B.V.; Parmar, P.S. and Chavda, N.K. (2016). Fulona aushadhiy upayogo. Fulona
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management. In: Crop Diseases and their Management: Integrated Approaches (Eds.Chand,
G. and Kumar, S.). Apple Academic Press. USA, Taylor & Francis Group. pp 309-334.
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Pandey, A.K., Kumar, P., Singh, N.K. and Choubey, M. (2016). Management of Post-harvest losses
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Security through Innovative Agri-entrepreneurship at ICAR Central Potato Research station,
Patna during March 12-13, 2016. pp 30-35.
Das, S., Kumar, P. and Pandey, A.K. (2017). Effect of zinc application on marketable leaf production
of betelvine. In: Proceedings of National Conference on Climate Change and Agricultural
Production: Adapting Crops to Climate Variability and Uncertainty at BAU, Sabour during April
6-8, 2017. Excel India Publishers, New Delhi. pp 220-221.
Kumar, P. Das, S. and Pandey, A.K. (2017). Phytophthora leaf rot and Anthracnose leaf spot severity
in magahi paans influenced by weather condition. In: Proceedings of National Conference
on Climate Change and Agricultural Production: Adapting Crops to Climate Variability and
Uncertainty at BAU, Sabour during April 6-8, 2017. Excel India Publishers, New Delhi. pp. 509510.
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Singh, I., Madan, V.K., Jangra, S.S. and Singh, S. (2016). Effect of extraction techniques and solvents
on various phytochemicals and antioxidant activity of Clove (Syzygium aromaticum L.) buds.
Asian Journal of Chemistry, 28: 801-806.
Yadav, A., Kajla, S., Poonia, A.K., Yadav, I.S. and Yadav, R.C. (2016). An efficient micropropagation
protocol for Stevia rebaudiana. Medicinal Plants, 8: 65-73.
Singh, S.; Madan, V.K. and Devi, P. (2016). Estimation of phytochemicals, antioxidant and antifungal
activity of Tamarix aphylla (L.) karst. stem-bark extract. International Journal of Basic and Applied
Scientific Aspects, 2: 76-82.
Neeraj, S.R.; Goel, A.K.; Singh, G. and Madan, V.K. (2017). Effect of Plant Extracts on Hatching
and Mortality of Root-Knot Nematode, Meloidogyne incognita Larvae (in-vitro) Biosciences
Biotechnology Research Asia, 14: 467-471.
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Pravesh, Madan, V.K. and Jangra, S.S. (2017). Effect of extraction techniques on total phenolics,
flavonoids contents and antioxidant activity of various solvent fractions of bark of arjun
(Terminalia arjuna). Asian Journal of Chemistry, 29: 635-640.
Research paper presented/published as abstract/full length in Proceedings of Seminar/
Symposia/Conference, etc.
Jangra, S.S. and Madan, V.K. (2017). Proximate composition of different parts of Chicory (Cichorium
intybus L.). In: Proceedings of National Conference on Advanced Physical Methods in Chemical
Sciences at GJU S&T, Hisar held during February 22-23, 2017. pp 37.
Promila and Madan, V.K. (2017). Study of total phenols, flavonoids contents and DPPH free radical
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Devi, P., Singh, S., and Madan, V.K. (2017). Characterization and isolation of chemical
constituents from Dalbergia sissoo stem. In: Proceedings of National Conference on Advanced
Physical Methods in Chemical Sciences at GJU S&T, Hisar held during February 22-23, 2017.
pp 56.
Jangra, S.S. and Madan, V.K. (2017). Garden cress (Lepidium sativum L.) seeds – An important
medicinal source. In: Proceedings of National Conference on Advanced Physical Methods in
Chemical Sciences at GJU S&T, Hisar held during February 22-23, 2017. pp 73.
IGKV, Raipur
Research paper presented/published as abstract/full length in Proceeding of Seminar/
Symposia/Conference, etc.
Dewangan, Y., Geda, A.K., Tirkey, A. and Tuteja, S.S. (2016). Effect of dates of sowing of growth
and yield of different varieties of ashwagandha (Withania somnifera). In: 3rd International IUPAC
Conference on Agrochemical Protecting Crops Health and Natural Environment held at New
Delhi, April 06-09.
Tirkey, A., Devi, H., Dhuri, H., Kujur, Sashikiran, N. Joshi, P.K., Guhey A. and Geda, A.K. (2016).
Variation in quantitative traits and heterosis for root yield in ashwagandha hybrids as affected by
female cytoplasm. In: 3rd International Congress of the Society for Ethnopharmacology.
KAU, Trichur
Research Papers
Beena, C., Kanakamany, M.T. and Sindhu, P.V. (2016). Marker Assisted Quality Evaluation of
Important Ayurvedic Raw Drug Plumbago rosea. International Journal of Tropical Agriculture,
34: 125-129.
Popular Articles
Sindhu, P.V., Kanakamany, M.T. and Beena, C. (2016). Vanigyadistanathilulla oushadha sasya krishi.
In: Karshakanadam, May-June, pp 38-42.
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Technical Bulletins
Training manual on “Oushadhasasyangalude lokam” (Malayalam).
NDUAT, Faizabad
Research Paper
Singh, V., Pande, S.K. and Kavita. (2017). Management of Cercospora leaf spot of Rauvolfia
serpentina L. Benth. Ex. Kurz. through botanicals and fungicide. Plant Archives :International
Journal of Plant Research (Accepted).
OUAT, Bhubaneshwar
Research paper presented/published as abstract/full length in Proceeding of Seminar/
Symposia/ Conference, etc.:
Swain, S.C., Dora, D.K. and Kumar, S. (2016). Effect of plant density and organic manures on the
performance of Sarpagandha (Rauvolfia serpentina L. Benth. Ex Kurz). In: 3rd International IUPAC
Conference on Agrochemical Protecting Crops Health and Natural Environment at New Delhi,
India during April 06-09. p 95.
Research papers
Kumari, A., Jha, P.K. and Srivastav, J.N. (2016). Potentiality of native mycoflora in plant growth
promotion and biocontrol of foliar pathogen of Piper longum. Journal of mycology and plant
pathology, 46: 173.
Kumari, R,; Jha, P.K. and Rai, B. (2016). Biocontrol potential of native mycoflora against Alternaria
alternata causing leaf spot of Tulsi. Journal of mycology and plant pathology, 46: 175.
Research paper presented/published as abstract/full length in Proceedings of Seminar/
Symposia/Conference, etc.
Kumari, R.; Jha, P.K. and Rai, B. (2016). Biocontrol potential of native mycoflora against Alternaria
alternata causing leaf spot of Tulsi. In: 37th Annual conference and National Symposium on food
security through Plant health Protection at RAU Pusa during April 04-06, 2016.
Jha, P.K., Kumar, N. and Kumar, U. (2016). Present Scenario of Medicinal and Aromatic Plant Research
in India: An Overview. In: National Seminar on Cultivation and Conservation of Medicinal and
Aromatic Plants at SMJ College, Khajedih on August 07, 2016.
RVSKVV, Mandsaur
Research paper presented/published as abstract/full length in Proceedings of Seminar/
Symposia/Conference, etc.
Patidar, H., Mishra, S.N., Pandey, G.N., Chundawat, R.S., Patidar, B.K. and Patidar, D.K. (2016).
Evaluation of Genetic Diversity of Ashwagandha (Withania Somnifera). Paper presented in
Global ravine conference on managing ravine for food and livelihood security at RVSKVV,
Gwalior during March 07-10, 2016.
Pandey, G.N., Patidar, B.K., Patel, R.P. and Patidar, D.K. (2016). Study on integrated management of
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Ashwagandha (Withania somnifera). Poster presented in: Global ravine conference on Managing
Ravines for Food and Livelihood Security at RVSKVV Gwalior during March 07-10, 2016.
Patel, R.P.; Tripathi, M.K.; Tiwari, R.; Pandey, G.N. and Patidar, B.K. (2016). Effect of temperature,
relative humidity and rain fall on powdery mildew disease spread in mhaneem (Ailanthus excelsa)
caused by Pseudoidium ailanthi. Poster presented in Global ravine conference on Managing
Ravines for Food and livelihood Security at RVSKVV Gwalior during March 07-10, 2016.
TNAU, Coimbatore
Research Papers
Meena, B. (2016). Integrated disease management of root rot in Coleus forskohlii. World Journal of
Pharmaceutical Research, 5: 1312-1317.
UBKV, Kalimpong
Research Papers
Baskey S., Thapa, B., Roy, K., Ali, S., Sharma B.R. and Hembrom S. (2016). First report of leaf
spot (Alternaria alternata) on Swertia chirayita – a critically endangered medicinal plant of subhimalayan zone. Asian Journal of Science and Technology (Accepted).
Baskey, S. and Sharma, B.R. (2016). Diseases of chirata- an endangered, high value medicinal plant
and their management practices. The Himalayan Review, 1: 233-239.
Baskey, S. and Sharma, B.R. (2016). Stem rot – a dreaded disease and their management practices of
high value medicinal plant Indian valeriana (Valeriana jatamansi). The Himalayan Review, 1: 240-245.
Baskey, S., Hembrom, S., Ali, S., Sharma, B.R., Tudu, B. and Chakroborty, S. (2016). Survey on
fungal diseases of Swertia chirayita in Darjeeling district of West Bengal, India. International
Journal of Sciences and Applied Research, 3: 86-89.
Baskey, S., Hembrom, S., Ali, S., Sharma, B.R., Tudu, B. and Chakroborty, S. (2016). Stem Rot, a
new disease of Valeriana jatamansi in the Sub-Himalayan zone of Darjeeling district of West
Bengal, India. International Journal of Applied and Pure Science and Agriculture, 02: 2-5.
Baskey, S., Hembrom, S., Ali, S., Sharma, B.R., Tudu, B. and Chakroborty, S. (2016). First report
of leaf blight (Cladosporium tenuissimum cooke) on Swertia chirayita–a critically endangered
medicinal plant of sub-himalayan zone. International Journal of Recent Scientific Research, 7:
8923-8925.
Chakraborty, S., Mukherjee, D. and Baskey, S. (2016). Morphological diversity and nomenclature of
Swertia chirayita (Gentianaceae)-recovery of endangered medicinal plant population in Eastern
Himalaya. American Journal of Plant Sciences (Accepted).
UUHF, Bharsar
Research Papers
Bisht, A.S., Sati, M., Rana, S. and Chauhan, R.S. (2016). Effect of light vs. dark on seed germination
of Hedychium spicatum Smith. International Journal of Medicinal Plants and Natural Products,
1: 29-30.
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Bisht, A.S. and Chauhan, R.S. (2016). Ethnomedicinal, ethnopharmacological, phytochemical
properties and conservation issues of Podophyllum hexandrum Royle (Berberidaceae).
Medicinal Plants, 8: 287-293.
Chauhan, R.S., Nautiyal, M.C. Cecotti, R., Mella, M. and Tava, A. (2016). Variation in the essential oil
composition of Angelica archangelica from three different altitudes in Western Himalaya, India.
Industrial Crops and Products, 94: 401-404.
Chauhan, R.S. (2016). Harvesting of Nardostachys jatamansi DC. at peak flowering phenophase for
optimum Essential oil yield. Journal of Essential Oil Bearing Plants, 19: 397-402.
Chauhan, R.S., Nautiyal, M.C., and Tava, A. (2016). Volatile composition of underground parts of
Tanacetum longifolium Wallich ex DC. J. Essential Oil Bearing Plants, 19: 506-509.
Malsawmtluang, L., Nautiyal, B.P., Hazarika, T., Chauhan, R.S. and Tava, A. (2016). Essential oil
composition of bark and leaves of Cinammoum verum Bertch. & Presl from Mizoram, North East
India. Journal of Essential Oil Research, 28:551-556.
Bisht, S.S., Bisht, A.S. and Chauhan, R.S. (2017). In-vitro mutagenesis induction to improve abiotic
stress in tissue cultured plantlet of Picrorhiza kurroa Royle ex. Benth: an endangered plant of
Western Himalayas, India. Medicinal and Aromatic Plants, 6: 1-11.
Book chapter
Chauhan, R.S. (2016). Climate Change and Nardostachys jatamansi: A comparative Study on Nursery
and Polyhouse Grown Plants. In: Climate Change and Environmental Issues (Eds. Singh, N. and
Thakur, A. K.). TERI Press, New Delhi. pp. 93-102.
Research paper presented/published as abstract/full length in Proceedings of Seminar/
Symposia/Conference, etc.
Chauhan, R.S., Nautiyal, B.P. and Matthew, P. 2016. Conservation and multiplication methods
of Podophyllum hexandrum: a critically endangered medicinal plant. Paper presented in 3rd
International IUPAC Conference on Agrochemicals Protecting Crops, Health and Natural
Environment (APCHNE): New Chemistries for Phytomedicines and Crop Protection Chemicals
organized at NASC Delhi during 06-09 April, 2016.
YSPUHF, Solan
Research Papers
Bhardwaj, R. and Sood, M. (2016). Effect of storage containers and storage periods on seed
germination in Rheum australe D. Don –an endangered medicinal plant of high altitude
Himalayas. Progressive Research, (Special III): 1548-1552.
Bhardwaj, R. and Sood, M., (2016). Effect of field conditions and growing media on seed germination
and growth parameters in Rheum australe D. Don. Indian Journal of Ecology, 43: 47-49.
Gautam, K. and Raina, R. (2016). New insights into the phenology, genetics and breeding system of
critically endangered Nardostachys grandiflora DC. Caryologia, 69: 91-101.
Mehra, T.S., Raina, R., Chandra, P. and Chand, R. (2016). A simple and cost-effective method of raising
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quality planting material of Picrorhiza kurroa Royle Ex. Benth. The Indian Forester, 142: 203-204.
Mehta, A. and Raina, R. (2016). Effect of hydropriming on seed germination parameters in different
accessions of Withania somnifera. Medicinal Plants, 8: 18-23.
Raina, R., Kumar, J., Sharma, Y.P. and Kumari, B. (2016). Impact of gamma rays on amarogentin
and amaroswerin content in M1 generation of Swertia chirayita (Roxb. Ex Fleming) H. Karst.
Medicinal Plants, 8: 46-51.
Thakur, U., Sood, M. and Bharwaj, R. (2016). Effect of organic manures, bio- fertilizers and harvesting
schedules on growth and yield of Asparagus (Asparagus racemosus) under mid hill conditions
of Himachal Pradesh. International Journal of Farm Sciences, 6: 281-291.
Research paper presented/published as abstract/full length in Proceeding of Seminar/
Symposia/ Conference, etc.
Books/Book Chapters
Raina, R. and Gautam, K. 2016. IAPT/IOPB Chromosome data 21. In:Taxon, 65(3); 675(print) (ed.)
Marhold, K. & E17 (online).
YSRHU, Venkataramannagudem
Popular Articles
Rama Devi, P., Sunitha, P., RajaSekhar, M. (2016). Udayana pantalalo jeevana eruvulu, February, pp. 28-29.
Sunitha, P., Ravindrababu, M., Ramadevi, P. and Rajasekhar, M. (2016). Putha kapu samayam lo
mamidi thotallo chepattalsina charyalu Agriclinic, March, pp. (6) (2).
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