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FROM THE DIRECTOR'S DESK

The year 1999-2000 brought about a perceptible change in the out reach
and visibility of the Institute. This was evident from various sponsored
progammes undertaken for extension of planting material as well as for training
by various agencies like DBT, DST, Ministry of Rural Development, ICEOFF,
ICIMOD etc. IHBT also made its presence on the web. Significant linkages were
developed between NGOs namely Chinmaya Mission, Society for Environment
and Rural Awakening (ERA). At the international level, two important Memoranda
of Understanding were signed. First was between the Institute of Arable Crops
Research Rothamsted (U.K.) and Biosys. And the second between
Phytodynamix (USA) for collaborative research and promoting production of
traceable natural plant products from the Himalayan region.

An M.Sc. programme in Agricultural Biotechnology was initiated jointly
with HPKV, Palampur. Collaborative research with Guru Nanak Dev University,
Amritsar commenced. The Institute generated an External Cash Flow of Rs.
1.23 crores against Rs. 0.99 crores during 1998-99. Nine patent applications
were communicated to IPMD, and 15 research publications appeared in national
and international journals. A spate of eminent dignitaries were exposed to our
programmes. The efforts of scientists were partly stimulated by an exercise on
development of a strategic intent, which was undertaken with the help of Mr. lan
Dean from South Africa and Dr. Naresh Kumar, Scientist, IMTECH Chandigarh.

Some significant R&D achievements are as follows:
Tea Science:

The scientists of the Hill Area Tea Sciences Division screened clones of
blister blight resistance, using phloroglucinol-HCI reaction. Elaboration of lignin
halo in around the necrotic spots was observed in resistant reactions while there
was absence of lignin in susceptible reactions with the pathogen

During pesticide residue analysis, caffeine interferes in the GC estimations
of methylparathion and chlorpyriphos. A protocol was developed for clearing of
caffeine from tea extracts.

The success of development in the rejuvenated tea plantations has
motivated neighbouring tea planters to revive their neglected tea holdings.
Demonstrations on mechanical plucking in planters' fields have motivated the
planters to order for the plucking machines. Simultaneously, the Institute in
collaboration with CMERI, Durgapur has designed and developed an efficient tea
leaf plucking machine, which will be available to the planters very soon.

The Biotechnology Division established the maturity index of tea seeds
and the best harvesting period was found to be late October to late November.




Under DBT sponsored project, a distillation unit with processing capacity
of 1.5q plant material was installed at Khundian, to be operated on a co-operative
basis by ERA, an NGO. A multipurpose mini unit for the extraction of essential
oils was designed and developed.

Biodiversity :

By using biotechnological approaches, a novel CO, sequestering
mechanism was found for plants growing at high altitudes, and the relevant
genes for cold adaptation were cloned from these high altitude plants. These
genes could have applications in crop improvement programmes.

An efficient , time effective and reproducible protocol for mass propagation
of Podophyllum hexandrum through seed was standardised.

About 1500 rooted stem cuttings of Taxus were established in the natural
habitat within the periphery of Great Himalayan National Park and Banjar forest
areas in Kullu district. ~About 70% survival rate was observed in these
plantations. Practical demonstration by the scientists of IHBT was given to the
forest officials for raising rooted plants from stem cuttings of Taxus.

Physiological studies on cultivation of Valeriana jatamansi under different
light regimes show the feasibility of cultivating the crop in new areas of
Himalayas.

Training and Technology Transfer :

Trainings on viral diagnostics for micropropagation and Flori-Horticulture
industry and on cultivation and processing of medicinal and aromatic plants were
organised at the Institute. These trainings were sponsored by DBT and Rural
Development Ministry, GOI, respectively.

To maintain a liaison with the planters of the region, a zonal meeting was
held at Bir Cooperative Tea Factory in July. Planters were apprised of
mechanized farm operations in tea, bamboo cultivation, and floriculture crops.

Significantly many meritorious school children and graduates were
exposed to the benefits of science and opportunities in different spheres of
development. This was through the initiative of the CSIR that promoted the
-CPYLS programme for the top students of HP and through DST sponsored
Contact Programme for Graduates of Northern Region.

As a part of DBT sponsored project, a group of farmers were trained in
tissue culture methodology for production of virus tested lilies.




Critical moisture content was important for seed viability land storing the seeds
with pericarp could restrict the loss of moisture.

Various isozymes of SOD from tea clones showing varying degree of low
temperature tolerance were studied and an exclusive isozyme was identified for
further purification. Also RNA from non-dormant and dormant buds of fea weye
used to clone dormancy related genes. Efficient screening of a large number of
differentially expressed cDNAs was carried out using reverse northern analysis.

The genomic DNA from market tea was tested on different loose tea
samples and some adulterants of tea. A specific fragment of genomic DNA of
tea and of some adulterants were cloned and sequenced.

A protocol using liquid culture medium was developed for proliferation of
tea microshoots.

Floriculture:

It was a landmark year for Floriculture Division. Six hybrids of gladiolus,
developed and characterised as per international standards of plant growth and
flowering parameters are being released by the Institute.

Plant growth regulators like GAs, 2,4-D and kinetin enhanced the overall
yield in gladiolus and pronounced varietal differences were evident. LDPE-mulch
significantly increased the plant height, longevity and number of flowers per
spike, and corm production.

In tiger lilies, the forcing treatment significantly improved plant growth,
flowering and bulb production.

Some important viruses of Tulips and Asiatic hybrid lilies, namely,
Breaking Poty, Lily Symptomless and Cucumber Mosaic viruses were isolated
and characterized.

Natural Plant Products:

Agrotechnology package with four different schedules was developed and
standardized for Tagetes minuta for subtropical to temperate climates. Work on
propagation and cultivation was initiated on a range of high value aromatic plants
like T. patula, geranium, lavender, lemon balm and Acorus.

During characterization and synthesis, sesquiterpene lactones having anti-
inflammatory activity and acetylenic compound with antiviral activity were isolated
from Tenacetum longifolium and four new aroma molecules with one having
coconut oil fragrance, and another with asaranaldehyde were synthesised from
dihydrotagetone and [3-asarone, respectively.



In another DBT sponsored project for upliftment of weaker sections, 40
rural women of Himachal Pradesh are being trained in orchid micropropagation.
This is being done through the formal involvement of NGOs, namely, ERA,
Khundian and Chinmaya Primary Health Care and Training Centre, Tapovan,
Dharamshala. Two independent tissue culture units are being set up at these
places.

A week long training course on web designing was organised at IHBT with
the collaboration of an NGO (Energy and Environment Group, New Delhi) and
ICIMOD, Kathmandu, Nepal. Earlier during September, the Institute's website
was launched.

In an effort to make quality plant material available to growers, rooted
plants of Damask rose (variety, Jwala), geranium, lavender, chrysanthemum,
carnation, seeds of Tagetes, corms/bulbs of different Floriculture crops, and
planting material of medicinal plants like Valeriana were extended to planters of
Himalchal Pradesh, Punjab, Haryana and Chandigarh. Tissue culture as well as
cutting raised bamboos were sold to foresters, and growers of HP and Punjab,
and Govt. organisations at UP. Efforts on nursery development and extension of
planting material of geranium and lavender were funded by ICEOFF.

Two technical brochures : Rosa damascena (in English) 2fdhe Icare i
3R B9 (in Hindi) were released.

Library and Information :

In the library, 211 books, 143 journals, 29 annual reports and 4 CD-ROM
databases were added. Library also extended reference and consultation
facilities to scientists and research scholars from Extension Centre, RRL Jammu,
HPKV and IVRI, Palampur. Important softwares including Tech Optimizer for
enhancing our innovative capabilities and information retrieval mechanisms were
introduced.

Institute was enrolled as Life Member to the Current Science Association,
Bangalore and as a member of the IUFRO.

Engineering Service Unit :

Renovation and upgradation exercise was undertaken in the old blocks
including lecture hall, library and stores. Some of the roads were repaired. Two
blocks of the main laboratories, tea factory, electrical substation, children's park,
part of the guest house annex, and a skating rink have reached completion. An
important new work initiated was the construction of the scholar's hostel.

Under modernisation plan, a greenhouse was established for hardening
tissue culture raised plants, upgradation of processing facilities for aromatic
plants, cladding of Floriculture greenhouse was replaced, nursery facility for tea



plants and green tea manufacture capability were added, and the pipeline
connecting Neugal Kuhl was made functional.

The Administration, Finance and Purchase need to be complimented on
their efficient and silent functioning to promote the scientific and developmental
activities of the Institute. All sections of the CSIR headquarters under the
dynamic leadership of our Director General, Dr. Raghunath Anant Mashelkar,
extended their whole hearted support to the Institute to achieve its mandate of
providing an R&D base for awareness, regeneration and sustainable

management of bioresources of the Himalayan region.
) i

(Paramvir Singh Ahuja)
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A brain storming session on “SWOT
Analysis and Strategic Intent for IHBT”
was organised at IHBT. Mr. lan Dean,
Consultant, CSIR, South Africa and Dr.
Naresh Kumar, Scientist F, IMTECH.,
Chandigarh were the moderators.

20-30  JgdH-e] SUR gRT SHfdd AU BT Saqdaror
THE  Sauenfer  faaer gRr g
agaaTTe aRATSHT 1 feeda ardl 8q 9o |

Second Interactive Meeting of the DBT
supported  Multi-Institutional ~ Project
“Bioprospecting of Biological Wealth
Using Biotechnological Tools".
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wWeu, Y& d9ie BN, Sradrenie]
fOqTT, TRT TSGR, TATRIE GReET AAfd Bl
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Lab Safety Committee  Meeting
attended by special invitees Dr.
Gurumurthy, Advisor and Dr. Renu
Swarup, Principal Scientific Officer,
DBT, GOI.
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DBT sponsored training on “Principles
and Techniques of Viral Diagnostics for
Micropropagation and Flori-Horticulture
Industry- A Practical Course”.

I drenfiast e | divret @ Rvemedrer i
ST FAR 3T §RT WA D AFIYR BH 3
Y AT SHTS BT IgETEH |

National Technology Day. Launching of
Mini Essential Oil Distillation Apparatus
in the presence of Mr. B.K. Aggarwal,
Deputy Commissioner, Kangra and
children of local schools at Chandpur
Farm of IHBT.
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54" DST Meeting of Management
Advisory Committee on  Young
Scientists . was held under the
chairmanship of Dr. H.Y. Mohan Ram.
Projects for Young Scientist Scheme of
DST were discussed and approved.



S June
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Meeting of CSIR Inter-Lab Co-ordinated
Project on Bioactive Molecules.
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IHBT Foundation day. Dr. Manju
Sharma, Secretary DBT, GOI delivered
the Foundation Day Lecture on “Plant
Resources for National Development-
Role, Relevance, Opportunities and
Challenges” and released IHBT Annual
Report 1998-99 and a brochure on
“Orchid  Cultivation”. She also
distributed culture flasks containing
micropropagated orchids to rural women
thereby, launching the DBT sponsored
project “Orchid Micropropagation as a
Cottage Industry for the Rural Women of
Himachal Pradesh”. She also
inaugurated a Greenhouse at IHBT
Campus. Dr. Akshey K. Gupta, former
Director, IHBT was the chief guest for
the Day.




Setrs July

19

ST. T, FRIRed, R fafdbean
IR qReg | R BT QN7 fhar qer
318,412, 3R MM ALTHIR. H agH
3R famrd Sral § qedn @ fag denfre]
I B |

Dr. N.K. Ganguly, DG, ICMR visited
IHBT and held discussions with the
scientists on evolving collaborative
R&D programmes between IHBT and
ICMR.
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Zonal Planters’ Meeting at Bir
Cooperative Tea Factory. Planters
were apprised of insect pest
management, weed control, tea
plucking, pruning, mechanised field
operations, floriculture and bamboo
cultivation.

IE AN § gI9eITd FAR TAT A
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Van Mahotsav was celebrated and
saplings were planted by IHBT staff
and their families at IHBT campus and
IHBT Tea Experimental Farm, Banuri.
Dr. P.K. Khosla, Vice Chancellor,
HPKV; Palampur was the chief guest.
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An MOU was signed with Environment
and Rural Awakening (ERA, an NGO)
Khundian, Kangra for installation of a
distillation ~ unit  for  processing
medicinal and aromatic plants to
benefit the people of Dehra and
Jaisinghpur area of Kangra district.
The scheme is sponsored by DBT,
GOl.

IEFTERA. P-—[e & TRY b
glaem @ foflg ATHIMEIMR. & 15
TATTEARA A ST |

IHBT linked to 15 CSIR Labs through
V-Sat linked telephone connectivity.
R e wd o w@ol SR a¥ @
AR | B 98 @ 3EaR W YR
ITg AT WA, RMenl & aedr .
Rrge g1 Yon 1 = favas faar wxqd
g | 14 fyawR @1 T i 99 &
IgHed & AR W T AR ITeru],
J |

National Hindi Week and start of the
Golden Jubilee Year of Rajbhasha
Hindi. Dr. Shiban Krishna Raina of
Indian Institute of Advanced Studies,




3aak October

28

Shimla delivered the inaugural lecture,
and the week was concluded by a
lecture by Dr. R.P. Bajpai, Director,
CSIO, Chandigarh.

TS Mo <9 favafdenesa & qHremme
9T & areger 1. ST {98 7 ang gE Al
3. &1 aRT fban don ‘srRI—|wRG A R A
=R ge foy |

Prof. Jaspal Singh, Head Department
of Sociology, GNDU, Amritsar visited
IHBT and gave a talk on “Work
Culture”.

?ﬂwans‘am Mg fegw|  fa=ma

IE W TE.gEEAR 7 e & 9igy
Hug] Rigmaeea @ qade favg w®
o feaws wryor fean ok S ARy
WR TH qHIP] Bletex H1 famres fban |

3TE 7. 91 3. 3 qaTEe ST W IS |

CSIR Foundation Day. Eminent
Scientist Prof. S.S. Bir delivered the
Foundation Day Lecture on “Plant
Wealth of Himalayas: In Retrospect
and Prospect” and released a
technical folder on “Rosa damascena’.
Website of IHBT launched on internet.

AR i Ao, 1 & W1 3. o
A S TA. NS BT IR fBar aon TRIg e
fig trs Wgafedt W gwEead
Arerd=e’ faw arfdsmyor & |

Prof. H. Lentz of University of Siegen,
siegen, Germany visited IHBT and
gave a lecture on “Extraction with and
solubility in supercritical solvents.
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oo R HaTerd g1 WA e
fva o uf¥emr &1 e fhar |
& Y JARTEe, 5 @ s
10,09, BST 7 SqEre 9o & |

A training sponsored by Rural
Development Ministry, GOl and IHBT
on ‘“Cultivation and Processing of
Medicinal and Aromatic Plants” was
organised. Dr. S.S. Handa, Director,
RRL, Jammu delivered the inaugural
lecture.

afEl we AR & Salenfie o=
3 T ST, gt A HRIE &1 SR fhar
fawr oR wTwor fe |

Dr. D.P.S. Verma, Professor, Ohio
State University Plant Biotechnology
Centre, Ohio, US, visited IHBT and
gave a lecture on “Metabolic
Engineering for Stress Tolerance”.

75 feeh Red WMgwamgamR. & g™
Bg H AR, W IHARAR. IR
AR &) SuRefa # g gadidl. qen
TR IR s 3k SR
fofies & #ea ey W) ewIeR g |

Signing of an MOU between IHBT and
IACR, Rothamsted and Biosys Ltd. in
the presence of Dr. R.A. Mashelkar,
DG, SIR at CSIR Science Centre, New
Delhi.
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Dr. Stephen James and Dr. Judy
Mann, scientists from IACR,
Rothamsted and Dr. Akash Chopra,
Managing Director, Biosys Ltd. visited
the Institute.

f&a¥aR December
20— 214d
2223 AU 3R, g1 fRerae uee & yferdram
B & forg figm & Ja1 g Frima &
O3 | $9H 49 BTHT 7 HIT fora qen 5=
RIS A= &) yIfa & IR | 37 BRar
T |

CSIR sponsored programme on
Youth for Leadership in Science
(CPYLS) for meritorious students of
Himachal Pradesh. In all 49 students
attended the programme, wherein
they were introduced to the exciting
world of science.



S9! January

WORKSHOP ON

RGY ENVIRONMENT GROUP, |
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[E OF HIMALAYAN BIORESOURC
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16—23

RHET TECHNOLUG}ES & WEE PUB
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TS, FoAg R ETIdd A
geeRIT THTaATol iR 99 gfeaf¥nT wR U&
BRI B AT a1 | 3961 SIS
St e g, 7 Rreeh 3 faer |

ICIMOD, Kathmandu and [IHBT
sponsored “Workshop on Internet
Technology and Web Publishing”. The
training was organised by an NGO
Energy & Environment Group, New
Delhi. Eighteen personnel from
premier government and private
institutions participated in the training.

fayRfea fafar & fog &R de e sk
wfrefor |

Training to floriculture farmers and
launching of DBT-sponsored project
“Demonstration of Agrotechnologies
and Training in Production of Virus
Free Lillies to Rural Farmers Including
Women”.

IR AR IS G A H Hle—Bic D
1T B ST AT TR A1 IAED] B fo1g
wifRreqor |

Tea Planters training on “Post-Prune
Care of Old and Abandoned Tea
Gardens”.
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DST-sponsored “Scientist-Student
Contact Programme for Graduates”.
Twenty five young graduates from
various colleges and universities of
north and north-eastern India
undertook training in the high-tech
research activities in biological and
chemical sciences.

oY Ead  s@H1s Al @ fog gRid
saguHe U1, . & e s IR sTerR |

Signing of an MOU with Andel
Equipment Pvt. Ltd. at IHBT for
fabrication of Mini Distillation Unit

TS fsfdaw) e afafy
I Hifde garenen, 8 Rl @
oo S1.y . IEER) 3 Afdefasm R
grEfafag™ @ el &1 A g w®
fTyoT & |

National Science Day. Dr. A.K. Roy
Chaudhury, Director, NPL, New Delhi
was the Chief Guest. He delivered a
talk "Vanishing Boundaries of Physics
and Biology”.
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21-22

22

e IeauTd fEATae ue o, fawstd
sl 3 G &1 SR fRAr den whieR
eRed’ &1 Rrer=ar & |

His Excellency Mr. Vishnu Kant
Shastri, Hon’ble Governor Himachal
Pradesh visited IHBT and laid the
foundation stone for the “Scholars
Hostel”.

o 3 AT ‘FARI—2000" H TS AL,
B TR 3R YEE BT ST |

Participation of IHBT in “Flora 2000
an international floriculture trade fair at
Pune. An exhibition stall of IHBT was
laid out.

TR, JuaRs @ D S S
3R 3R ST, . GBI A HRAH BT IR
fara qen dsfret @ wEArh aRaEreRl
R faaR—fawet fosan |

Dr. D. Lawlor and Dr. J. Lucas,
scientists, IACR, Rothamsted visited
IHBT and held discussions with
scientists at IHBT on evolving
collaborative projects.

e We gralid & Saneifier o
3 Tl NTE T AR wEcreIAAT
HRIRTF, RS & SLTA. fHaR A
AR TaRA F1 SR A AR el @
e famret faan |

Dr. D.P.S. Verma, Professor, Ohio
State University Plant Biotechnology
Centre, Ohio, US and Dr. S.J. Kirchner
of PhytoDynamix Corp., US visited
IHBT and interacted with the
scientists.
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T3 el Rea Hgwamam. & fasm
D ¥ ARINQYS W).UH.3ME.3MR. STAR.T,
ARIASHR 1 IR # . ga A 3k
BISCISIAMATT HRURTE, ARBT & He
I R TRIER Y |

Signing of MOU, in the presence of Dr.
R.A. Mashelkar, DG, SIR, with

PhytoDynamix Corp., US at CSIR
Science Centre, New Delhi.
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IMPROVEMENT IN PRODUCTIVITY AND QUALITY OF HILL AREA

TEA
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PROJECT TEAM:

S0 THo 0 EEY, o AEE AR, 0 R0 S0 ¥,
S0 eRfas Tare), Sfo v=o dio Rz, 57 $o Ho RiE, €0 3y T,
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Dr. S.D. Ravindranath, Dr. Adarsh Shanker, Dr. R.D. Singh,
Dr. Arvind Gulati, Dr. H.P. Singh, Er. K.K. Singh, Dr. Ashu
Gulati, Dr. R.K. Sud, Mr. Brajinder Singh, Mr. R.S. Shekhawat,
Mr. Ramdin Prasad, Dr. Chitra Sood, Dr. Vipin Kumar,
Mr. Varinder Singh, Mr. Khushal Chand and Mr. Ajay Parmar

fafdre Jrqur |l &1 fasrT o e DEVELOPMENT AND EVALUATION OF

ELITE PLANTING MATERIAL

e wfafefa f=faRed Seeal & A

1986 W R™T P Te:

This acitivity was initiated in 1986
with the following objectives:

3) TR THATSH P TR, Aider adl i) Collection and evaluation of tea

germplasm and its long term

ey, 9) fafa= EIREERIEEE &l @ ¥ B maintenance, i) introduction and
HaP] g Soi—e B Gffased g afipery, evaluation of tea clones and biclonal

seed-stocks from different tea growing

W) Brel 9@ B AT @ e regions, iii) selection and evaluation of
Saae § 9 SId 918 B SUNS] BT Ig—a d  promising tea strains amongst

: qer =) = e @1 Rftre o heterogeneous population in Kangra tea

plantations, and iv) hybridization

P fory HAepRd BT 921 91d 9y &1 Ired, amongst selected strains for specific
UUCSIGReIREACKI B T P e B e characters and evaluation of new:

3TH |

progenies for yield, quality and stress
tolerance.

= TR BY 1989 I ATRw fbar T 3 Under this project, 5 trials have been

laid since 1989 with 32, 28, 28, 101, and

3IR S eI 5 WA 32, 28, 28, 101 A28 28 accessions in 1989, 1990, 1991,
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FEGA B IR FH<hl Bl DAl a2l S & TH
TH—1 §hD SIoi—g= S STl Dl ST Y Bx;
AR (BR) | ATHx dierenenn # Jf9a ) &
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Iy wRinr: G TS fAfed & sl #q
1988 | IR 3 A & (A 4 YINT AR
A I ST B AR 3 WUS] B I Y 7Y
gl

RS g gfaftedt (Hwam)

1988 12
1991 8
1991 14
1997 10

¥ 1998—99 H TAMA 10 AT H 4 1
SIS JTATSD M | TS HATS] AT Bl 4 3
HTE gd & ueht 3 o ot | Ber o @ o 34
AT B ATE 1999 H Bie f&am 71 o 3R TRy
1999 & fg<ia Tare # & URM™TS @ 2 /o
S8 TE off |

FHdeeor a4 1998—99 H HHAHRU ERI
gre §1S11 BT drerenenr § 9 Ay T B, gdife g9
ST Y A HH oY |

BT 81 § IR™T fby 7Y wranT

8 91§ WR-UdRaR fFrEen: fAEfala seea
@ foIy T8 U 2000 # JMR™ v 71 B: 31) 918
G H GHTGRITSA! WR—TAdR Jae g 3 Iuga

1992, and 2000, respectively. In each of
these trials, 4 controls are included and
the trials are laid as per augumented
design. Evaluation is continuously done
for leaf-yield and quality.

Tea cuttings of four clones of Tata
Tea Ltd. (TTL) series and some seeds
of biclonal seed stock TTSS-1,
developed by TTL were procured from
their R&D centre at Munnar, Kerala and
planted in nursery for raising plants for
their evaluation.

Varietal trial: Trials on evaluation of
selections are underway since 1988 in
Randomised Complete Block (RCB)
design with 3 blocks in each trial.

Year of Initiation Selections

1988 12
1991 8
1991 14
1997 10

Out of 10 bushes selected from initial
evaluations since 1998-99, one selection
started flushing three weeks prior to
normal flushing period. The bush was
pruned in second week of March 1999
for taking cuttings. The post prune
recovery was satisfactory and the
unplucked primaries grew to about 2 m
by second week of October 1999. Yield
assessments are being made.

Hybridization: The hybrid seeds
collected from the crosses made in 1998-
99 were put in the nursery for raising
plants. However, the quantity of hybrid
seed was very limited.

RECENTLY LAID TRIALS
Weed control in newly planted tea:

The trial was started in 2000 with
the objectives: i) to evaluate the
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most suitable pre-emergence
herbicide (oxyfluorfen, atrazine
and pendimethalin) and its dosage
for effective weed management in
newly planted tea, and ii) to study
the persistency of pre-emergence
herbicides in newly planted tea.
The experimental design is RCB
with 7 treatments and 3
replications.

Pruning cycle: The trial started since
1999 with the objectives: i) to
standardize the length of pruning cycle
for high yielding clone UPASI-9, ii) to
ascertain the effect of height of pruning
on crop yield, and iii) to study the effect
of fertility levels and their interactions, if
any, with different pruning cycles, in
terms of yield. The design of the
experiment is RCB with 8 treatments and
3 replications.

Development of water-fertilizer crop
response function: The study initiated
since 1998 with the objective to develop
a water-fertilizer crop response function
for china hybrid tea under deficit
irrigation (7 levels) /cumulative pan
evaporation and at different fertilizer
levels (3 levels). The design of the

experiment is Split Plot with 21
treatments and 3
replications. Highest leaf vyield was

recorded at 0.9 unit and N:P,05:K,0::
180:180:180 kg/ha compared to other
treatments. However, there was no
significant difference between leaf yield
at 0.9 and 1.0 unit.

MECHANIZATION IN TEA FARMING
The trial was initiated since 1997 in
the section specifically planted for the
study with the objectives: i) to study
feasibility of mechanical harvesting and
skiffing/ pruning of china hybrid tea, ii)
to evaluate performance of different
types of tea plucking machines (2 men
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plucking machines with dome shape and
flat blades, 1 man plucking machine),
against conventional hand plucking, iii) to
assess the influence of planting
geometry (single hedge conventional,
and double hedge staggered planting) on
yield of crop harvested by the machines,
and iv) to estimate the quality of made
tea and overall economics of crop
production. The design of the experiment
is RCB with 4 treatments and 4
replications.

The leaf yield was highest from
double hedge plots harvested by two
men machine with dome blade (2685
KMTH) followed by hand plucking (2102
KMTH) and two men machine with flat
blade (1975 KMTH). These three
treatments were followed by hand
plucking in single hedge plot (1750
KMTH). The highest yield due to dome
shape blade could be attributed to 125%
of coverage of bush surface area under
plucking.

Mechanical harvesting vis-a-vis plant
nutrition: The trial was initiated since
1997 with the objectives: i) to study
feasibility of mechanical harvesting and
skiffing/pruning in existing china hybrid
tea  plantation, i) to evaluate
performance of two men and one man
plucking machines and hand shears as
compared to hand plucking, iii) to study
the influence of foliar application of N
fertiliser (urea) vis-a-vis methods of crop-
harvesting (mentioned above), and iv) to
study, over all, vyield, quality and
economics of the crop production. The
design of the experiment is RCB with 6
treatments and 3 replications.

In the first year of the trial on foliar
application of urea (0, 2 and 4%) in
combination  with  different plucking
methods, maximum yield was obtained
from hand plucking with 4 % foliar spray
(2881 KMTH), however there was non
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significant difference in yield due to one
man plucking machine, two men plucking
machine and hand shears. The quality of
leaf deteriorated in case of using
machine in alternate rounds, because
the ratoon of the previous plucking also
gets collected.

ORGANIC TEA FARMING

These studies were initiated in 1991
with the objectives: i) to compare
efficacy of certain organic mulches and
manures, smother crops and in- situ
organic mulch in terms of weed
management, i) to evaluate the
influence of the above mentioned
treatments on soil-fertility and plant-
nutrient management, iii) to assess the
influence of the above mentioned
treatments on yield and quality
parameters (catechins, theaflavin,
thearubigin and caffeine) of made tea,
and iv) to compute the economics of
organic tea production involving the
treatments proposed above.

The first trial commenced since 1991
with the objective to study the effect of
the organic mulches (Imperata cylindrica
and Lantana camara) and manures
(Farm Yard Manure and humic acid).
The experimental design is RCB with 6
treatments and 3 replications.

The second trial commenced in 1997
with the objectives to evaluate the effect
of the muich materials (Eupatorium
conyzoides, Tagetes minuta and
Grevillea robusta). The experimental
design is RCB with 6 treatments and 3
replications.

The third experiment was started in
1998 to compare efficacy of certain plant
species (Tagetes minuta and Sesbania
aegyptiaca) as smother crops and in-situ
organic mulch. The experimental design
is RCB with 5 treatments and 4
replications.
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DEFOLIATION OF LOWER
MAINTENANCE FOLIAGE

The trial commenced in 1997 with
the objectives: i) to study the effect of
the defoliation treatment on growth and
yield of mature tea receiving inorganic
fertilizers (N:P,0s5:K,0:: 90:90:90 kg/ha)
as compared with untreated controls of
both the treatments, and ii) to compute
the economics of production. The
experimental design is RCB with 4
treatments and 6 replications.

Defoliation of lower maintenance
foliage (LMF) in 1999, provided lower
yield than untreated control, however
they were statistically comparable. There
was a trend of favourable effect of
defoliation of LMF on vyield in plots
receiving no fertilizers than those treated
with NPK fertilizers, where the trend was
reverse. Application of N:P,05:K,0::
90:90:90 kg/ha provided significantly
higher yield than plots receiving no
fertilizers.

BIOCHEMICAL STUDIES ON BLISTER
BLIGHT PATHOGEN

The studies were initiated since 1995
with the objective to assess biochemical
basis of resistance against blister blight

pathogen (Exobasidium vexans
Massee).
Studies on infection process in

compatible and incompatible reactions
in SA-6 with certain pathogen isolates
revealed elaboration of lignin halo in
phloroglucinol-HCI reaction around the
necrotic  spots in resistant
reactions, while lignin accumulation was
absent in susceptible reactions.

Lignin, catechin and total polyphenol
contents were analysed in tender
shoots, comprising three leaves and a
bud, of eighteen clones, previously
categorised on 0-6 scale from immune
to highly susceptible on the basis of
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gHESS B A Sle-dudfed  fda
T | p-AESPARA  pTIPRSS &R
STeA—3TTEes B IR off A uredad § H41 Ui
urg TS |

I A ATRTG] & AT qAT TATTTT ([T
R AT AN HAD §RT faT—Ifyd)

e ©fo emedt  ¥aR, S0 TEHo S0
g, Sio o g, S0 faftd §aR
qen o Rrarl s

=9 qRAGHT B 1998 H AIR™ fbar T
IR TP W@ T ) S ARG
(STSHIBI, EHRIREE FARATGRIBI,
fgaerea,  IRARME,  AUSauRIfdEE  qen
2,4—3)) B JAIAT] AT TATIIY BT LI BT,
q) frgsra & 7 9 14 3 915, TN Ui, Yehfid
IR AT SN g AT H T AT ATEARIB
H o el W) A den dwei # g
IRTIIRT B AAHHT B ARID BT LTI BT,
<) SUTTTIS &) UEa B AR TH 3R ol TR

disease response. A negative
correlation was marked between the

contents of total polyphenols and
catechins, and the clonal disease
response.

STUDIES ON AROMA COMPLEX OF
KANGRA TEAS

The studies were initiated in March
1999 with the objectives: i) to
characterise the Kangra tea flavour, and
i) to quantify the sugar precursors of
monoterpene alcohols in local chinary
clone.

Based on earlier results on GC-
quantification of aroma precursors in
fresh tea shoots by acid hydrolysis, the
shoots were hydrolysed with two
commercially available glucosidases
namely p-nitrophenyl-B-glucosidase
and p-nitrophenyl- B -xylosidase. GC
profiles showed higher peaks after

hydrolysis by p-nitrophenyl- B -
glucosidase.

PESTICIDE RESIDUE AND
METABOLISM IN TEA (Funded by

National Tea Research Foundation,

Calcutta)

TEAM : Dr. Adarsh Shanker, Dr. S.D.
Ravindranath, Dr. Chitra
Sood, Dr. Vipin Kumar and
Ms. Shivani Jaggi

The project was taken up in 1998
with the objectives: i) to study the
residues and metabolism of eight
pesticides (dicofol, deltamethrin,
chlorpyrifos,quinalphos, permethrin,
methylparathion and 2,4-D), ii) to
find the levels of residues, after 7
and 14 days from spray of
pesticides, in green leaves, made
tea and brew for all the common
chemicals used in tea, iii) to study
the pattern of degradation of



ITH UNId B AWIH BRI, g1 3) A=
AT B Yl St 50 T BT |

fATTeT® T ToIT STSRIBI & ST dof
IATAA B AT QX B T B | Y deanE
HHG AT eI SR A3 # yged {6y g o |
fog®dE & 0, 1, 3, 5, 7, 14 T2 21 AT # Iwr=
drot aferdl den At & T Uea fy g g+
ufRral | JARTETen # 9 wshAd B T | SuRia
der Yooy gkl # afie— sraRiSt B oft
A dN T 0 U A B gRT R T | Feda B
q1g 74 a7, 1 dear®! @ @ AuiRd
IR Tl A 3P | gAifh, IuaRa uferdt &
WA T @ FE a9 @ gfte | JRfda |
AATE ARG TAT FARUTEBNT B g af &
SR A1 Y 1Y, dent farra ad & uRommi @0t gfe
g

AT TURTIIRIT, FARUTEIBINT AT BB
B YRU—JI FAE 8H D BRI DB B =
AT (3—4%) S A §RT $9 DICATRID! B TN
P UNIET H BT B | AT B 3D Pl
DHFT—ERIET H I DD PICATN—IaIN B
TRIET0T B U UIeIdie f[aafid o forar man g |

BT TS, TBGA, AR & AR—TeTTH
B AUl IIHYR IR § Iuae (@ )
ATAS AR D T 75 THAT D1 AR
S N & g u=a 1T | 91 AT H A 4 Al
H ARG e AR © a9 HuiRa 11 aR
T ¥ 3fereh 91q g |

SYAR & 7, 14, 21 A1 35 & & 915 gl &
BB BICAD] (FARUTZIDIN, HATS AU,
fr-Ter® dn SRHHIA) & favel SuTT=IS
B! &) T Al §RT B Ydd =6 BN for

pesticides in soil and plants, iv) to
find out the metabolites and how
they are affecting the total MRL,
and v) to find out the LD 50 for
various chemicals.

Studies on quinalphos and
dicofol residues and metabolism in
tea was completed. These

pesticides were sprayed at normal
dose and double of the normal
dose. Green tea leaves and soil
sample were collected at 0, 1, 3, 5,
7, 14 and 21 days after spraying.
The sampled leaves were
manufactured in the laboratory. The
residues in soil, green tea leaves,
made tea, infusion and the spent
leaves were analysed on GC and
HPLC. At 7" day, the residues in
made tea were higher than their
prescribed MRL levels for both the
pesticides. However, the infusion
prepared from teas manufactured
from sprayed leaves were safe for
consumption. Second vyear trials
for methylparathion and chlorpyrifos
were also conducted, the results
obtained were in agreement to the
previous trials.

High concentration of caffeine
(3-4%) interferes with GC analysis
of methylparathion and
chlorpyriphos residues in tea as
they share similar retention
times. A protocol was
standardised for cleaning the
tea extract for pesticide residue

analysis from caffeine
interference.
Commercially available 75

market tea samples, collected from
Kangra valley, Dehra Doon,
Amritsar Tea Auctions and various
CTC teas available at Palampur
market were analysed for pesticide
residues. Out of these, 4 samples
were found to be containing
residues of organophosphate



T | =T FEpAOT ®) A sravensti (e, pesticides above prescribed MRL

S, SUEIE TAT Yh) B SR RATerd
H 31TE HHY, T U AT L H I B
TS a1 fbar | ysemor &) fafs
ARSI H PBISATRIS B AT ITRITR B4 I1S
TS AR e @) At & gurdl & 1 o

eI 9T T |

AR (Al @IFer (T0) 30 Fuew) §
forer <Ee eRs (vewewiieTw IwTT
M) & ufa uRafdar qen sy &1 stidem
(s wa@ d@he fawm, 9Rd TReR R

fae—aifia)

HiE: S0 3Rfa~ e, Sho 37y T, o o

Sfrerrdoft qer 5 Fo e

ferforRaa Seeal &g I aRarem 1995 4
IR™ §F: ) foover =se & fauda wfokly &
fore el /ds—e= @ gga™ qen Qe
§) feerer @ge THRS § yRefdar &1 ariwa,
AT ¥) WU IRONd T B RIERET a2
AT 579 el 9IS &R wfeRen ugfa § g

ARTET BT eI |

o= Iuclfedl € 31) ¥ AMeRE @)
SR & faudia 112 yfaftedi &) wen |
gfafhan, s & fde G, @1 99 @
forg 0—6 ATIRTE & MR WR wfafkedf @1 7 qut
H gicT M, 9) foorer =g g 9/ ) uft
H dge, faee qen IR gRead=T @) R
B fARev, 1) ST B Ay IrTE ¥ TS
feeer =TEe AoRs @ 4 A @ gy
ufoRiel  gfafhar =wi @l 4 wae
HG—TBHIAD] B GEaM, TAT T) WRY Tg I

levels.
Toxic metabolites of some
pesticides  (chlorpyrifos, methyl

parathion, quinalfos, dicofol) were
successfully separated with TLC
from treated tea samples after 7,
14, 21, 35 days after treatment. The
loss of pesticide (quinalfos) during
different stages of orthodox tea
manufacturing (withering, rolling,
fermentation and drying) as well as
comparison of sun and oven drying
was studied. Progressive loss in
pesticides was observed at different
stages. Method of drying did not
show any difference.

ASSESSMENT OF VARIABILITY AND
RESISTANCE AGAINST BLISTER
BLIGHT PATHOGEN (EXOBASIDIUM
VEXANS MASSEE) IN TEA
(CAMELLIA  SINENSIS (L) O.
KUNTZE) (Funded by Department of
Science and Technology, Govt. of India)

TEAM: Dr. Arvind Gulati, Dr. Ashu
Gulati, Dr. A. Leelaveni and
Mr. K. Kottaisamy

The project was initiated in 1995
with  the following objectives: i)
Identification and cataloguing of clones/
seed-stocks for resistance to blister
blight, ii) assessment of variability in
blister  blight pathogen, and iii)
ultrastructure of host-parasite
relationship, and pathogenesis related
proteins and their function in defense
mechanism

The main achievements are: i) One
hundred and twelve accessions were
tested against mixed pathogen
populations. Accessions were assigned
to 7 categories from immune to highly
susceptibie, based on disease response
measured on 0-6 scale, ii) ultrastructure
observations on penetration,



il & WIEH—aTed ] § ATATS T YOS
fafr=Ta &1 areaa |

colonisation, and cytological
modifications in blister blight infected tea
leaves, iii) identification of four clonal
half-sibs exhibiting resistant response
against four isolates of blister blight
pathogen collected from Kangra tea
plantations, and iv) quantitative and
qualitative differences in protein-profiles
of healthy and diseased leaves.

I H AU B [Ie6g U reud= RS Afie
P Sifdsds ear &1 Aiwe (@ AR s
fafes, g g1 fam—aifya)

GE: S10 IS THR, FO TIH SraRIfedl, 1o
e q=, i faftd AR wd g0 R
ST

Udh Y eyl Afie (Baofdan)

FH1 TKETV A B AU B fIeg 4 =

HIHATAT (60, 75, 90 T 100%) ¥ &I Il (%) a1

RTH TAT ST A1 §%2e) A o R | 39!

g Bl Usdl ¥ B SR d

ICIEHRID] SEBIBI, S iR Frg=ig

TeTes o1 AT H 37T 1T |

EVALUATION OF BIOEFFICACY
TESTS OF A MITICIDAL COMPOUND
AGAINST TEA MITES (Funded by
DeNocil India Ltd., New Delhi)

TEAM: Dr. Adarsh Shanker, Ms.

* Poonam Jasrotia, Dr. Chitra

Sood, Dr. Vipin Kumar and Ms.
Shivani Jaggi

A new miticidal compound
(fenzaquin) was tested at 4 different
doses (60, 75, 90 and 100%) against tea
mites at two different locations (Banuri
tea farm and Baijnath tea estate). The
effectiveness was calculated by using
three already recommended miticides
viz., dicofol, ethion and wettable sulphur.

R 9o & 150 UHs I 9RTHET & SdTed

H GuR o1 (Siol den Sufda @  eTEl &1

IER) (@ 918, YRA IR gRT faa—ayq)

HHE: S0 3RO B0 g, A Gerd ==, 51 aR<
Rz, =0 giors g, i IS y=re aerm €0
TH0 B10 G112

fRaTIe 9ee & 150 Ues SUfRrd =g arTei
Bl YR PR THards RIS dd a1 dor =1
=Y G Bl 39 B B Y Yreqned s &

IMPROVING TEA PRODUCTION OF
150 ACRES IN HIMACHAL PRADESH
(REVIVAL OF OLD AND ABANDONED
TEA AREAS) (Funded by Tea Board,
Govt. of India)

TEAM: Dr. R.K. Sud, Mr. Khushal Chand,
Mr. Varinder Singh, Mr. Brajinder
Singh, Mr. Ramdin Prasad and
Dr. S.D. Ravindranath

ITYT A I A RIS 1997 # IR &¥ |
1997—98 ¥, WH TRV H 25 Ydhe Suferd A
IO W IWF GIR—BR JR™ B I47 |
fedr ==or &, 1998—99 #, 99 125 Y A

This activity was initiated in 1997
with an objective to develop 150 acres of
abandoned/neglected gardens to the
point of economic profitability and
thereby motivate the tea growers to take

up the development activities of their
abandoned/ neglected gardens.

As reported earlier, the development
of abandoned/ neglected/ unproductive
tea plantations was started in 1997-98

O] H SHTER &g PIE—BIC DI TS |
STRIFd qETH] B fHE] & IS 07 B
S PR ot TS B | ARFHH A B @ T
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rferd A @ WiaR € 2 | o9 a1 @ g1 § with 25 acres in the first phase. In the

S > TG e next phase, the remaining 125 acres of

' W il _ o tea area (total target 150 acres) was

33 TETUT B IR TR AT IAEH] DI G selected during 1998-99, and brought
M & forv Sfd Feg A TS ¥ | under rejuvenation prune.

During this year, follow up actions

- . e after the rejuvenation pruning were

SRRk &g Fe—BIC 1<l i monitored. The pruned tea bushes
maws fafaferl w1 @ fsan wan | afgdie reached to tipping level by end June in

- : § majority of the gardens. The marked
7 SR ST o TP JoTs A W X vacancies were infilled in the month of

off | Jems—era # arAl # Reaa i # ¢ July-August.  Light ground work was

: done for levelling the local depressions.
Jfoa aen 1%—63?: e3Pl FHIS g P
Rl RAIERRL ) il The recommended doses of fertilizers

a1 faam M| 199798 H wRa¥I-3de H AR were also administered during February -

25 TS AT H AT Ty SolTs—3TTR April in unpruned (25 acres) and during
%qnt{ L . July - August in pruned (125 acres) area.
# Hre-vie {6y Y 125 THS TN # ST The whole area (150 acres) was

IEE SRS T 2y Ty &1 /@ @) (150 regularly  plucked. Unprecedented

5 drought during the year damaged most
) % frafid wae o o1 vE T | g of the infills which were planted during

® HRU BB Y AT N T 81 MY 8 | g | 1997-98. Appropriate control

fr measures for combating the drought

AT, q WR-UER, PIC g 7 i were also adopted. Suitable chemicals

Ifod SueR A fdhg 71y | were applied for effective weed, disease
and pests control.

St e R P Soil samples of all tea gardens being
¥ | B a5 K developed were collected and analyzed

T AT H -V B IURId a@—HTel’ fd9F  for their chemical properties. It has been

W TP RaET ufem o1 Srae 19 GRad observed that the soil pH of all tea
" gardens in all zones was within desirable

2000 P f&a1 71 | N 1A GEA & TRIT 35 range.  The  available contents  of
ScaEH] 7 U8 uferor i fhaT | 39 St @1 hitrogen, phosphorus and potash in most

: . of the gardens were in medium range.
TRl g1 Bre—Bic B T I o | Based on the analysis, appropriate

measures were suggested to the

T INa@eTe § 9 98 O H dre—vic e growers for improving their productivity.
: ; 5 For the benefit of these tea planters,
A M of | BIAK H, !_ THR . . one day training programme on "Post
P g WR—yqqR =70 den = & I prune care of old and abandoned tea
B g ) e < S gardens"was conducted on February 19,
i » E 2000. About 35 participants belonging to
30 tea gardens participated. The trainees
were also given demonstrations on
mechanical  pruning and  skiffing

operations.
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HARH A1 |

gy 1999—2000 & WY GE& F BTG B
I IOATHT & G-I 39 78 I S Y3 R
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s 2, faey or aftrgr, awan v den 9w,
BTG W qETAT W WY 4 wEE H
HeTe—3TJaR a8 &) awen 81 oH & Refa
OR H1q T foran T o | §7 qrTE] A aNi—dbred §
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g HiTel Rien & Sareagal Fide =R A
ATATT GeTH TRI—Aaw=R 1999 # 1f0a o= &=
e (R 1) |
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SETTING UP OF SEVEN YOUNG TEA
TRIAL PLOTS IN MANDI, CHAMBA
AND KANGRA (IN NON-TRADITIONAL
TEA AREA IN HIMACHAL PRADESH)
(Funded by Tea Board , Govt.of india)

TEAM: Mr. Brajinder Singh, Dr. S.D.
Ravindranath, Dr. R.K. Sud, Mr.
Varinder Singh and Mr. Khushal
Chand

This project was initiated in 1997
with the objectives: i) to introduce tea in
the non-traditional tea area of Himachal
Pradesh, ii) to popularise tea cultivation
in the area within Kangra district where
return from fruits or cereal crops is
uncertain, and iii) regeneration of floristic
ecoenvironment in the otherwise
wasteland by popularising tea cultivation.

During the summers of 1999-2000,
severe drought was experienced in
Himachal Pradesh; as a sequel tea
plantations suffered huge crop losses in
general and drastic set back to young tea
plots in particular. Two plots out of six
already planted could not bear the
drought conditions as no water was
available for irrigation at Peera in
Changar area of district Kangra and at
Bangiana in district Chamba. The
disappointed owners of these plots
declined infilling and continuation of the
tea culture. However, owners of
remaining four plots  arranged
irrigation as advised time to time and
could maintain the plots. Infilling in these
plots was also done during monsoons.
Seventh plot was also planted at
Goomber near Jwalamukhi in district
Kangra during August-September 1999
(Plate 1.1.).

Young tea pruning, level-off-skiff or
light skiff operations were done during
this winter. Fertilizer application, insect
pest control, weed control and irrigation
were carried out as per schedule during
the year.



forst 1.1. TR, f57em FivTet # 73 =g o1 |raai vae @vs
Plate 1.1. Seventh 'YTTP' at Goomber in Kangra district

ford 1.2, FiRret = I & 7 g1 W B g TE @ vee

Plate 1.2. Mechanical plucking demonstration at Mansimbal Tea Estate
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Rten ®iTel, fRAmEd uew & 99 IETHl § 9
P ez deN I wihari H1 7w eeer (&
e, TR TREBR R ARH 9 | fa—a1f¥a)
e 5N wodo RiE, st sfo= Rz, 5 amRo g0

@, 2 GIE g< 7d A 3oT TRAR

Te gRAST 1998 H AR™ @ TE |
TR & fgdg o 4 9 SaRsl & 8
AT 9 qETEl § AE-gers @ 99l @
U3 g IR Welc a9 I, UTeHgR, T 4a
Y I, HIRAL, SO -G G, SOl 1,
IR g I 9rTH, SR TR, 991 9gAT
gg 91 9RTH didel # O [2 | 9 qrTEl A
7T gRT AT W HH: 7913, 7385, 7096,
6468 TAT 6840 fH0 UWO/B0 B T A TSN TN
g g8, o ofeas &Sl Wi 6-10%  den
BIFA TN 38—48% TH B! | RIMII STGHT Bl
ASET A ETHET # Ble-Bic @ wEE Bl
SYAeT @1 yeeia A 7 T | g7 wehET @
SYAAIAT B 3G B ATHT 35 TG IATGDHT o
TR MEBN] AT haedl B R a8 Rerd
UH ARG qqAd—H9 9 54 YR 1 794
TR o1 fAvig foran g |

RIS Hay

3y wfafafrdt =1 Seeal & forg 1986 4
IR B TE: ) e wew & fafi= st
qen 7vS! {7l & 91 IRTHEl H qeI IR
31, §) TR ARTHT H AOIGRI B HHI D TERT D
Toaey AYHT | o7 I8 B, 9) f2arEe
TRy B ANRTT T ITdl #, FIRY |, I
RS FATY YSTH HAT, AT ]) I AN |
TR IRERY a2 A< SRl § T9® 9919
TG |

9 1999—2000 H, BT deA1 He! Al &
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MECHANIZATION IN TEA PLUCKING

AND OTHER OPERATIONS IN TEA

GARDENS IN KANGRA DISTRICT,

HIMACHAL PRADESH (Partially funded

by Tea Board, Govt. of India)

TEAM: Er. KK. Singh, Mr. Brajinder
Singh, Mr. R.S. Shekhawat, Mr.
Khushal Chand and Mr. Ajay
Parmar

This activity was initiated in 1998. In
the second year of the demonstration -
cum- evaluation of tea plucking
machines in mature china hybrid tea in
planters’ plots, the studies continued in
Khalete Tea Estate, Palampur, Rajan
Sood Tea Estate, Bhawarna, Baijnath
Tea Estate, Baijnath, Raghubir Singh
Tea  Estate, Jogindernagar, and
Praduman Sood Tea Estate, Chauntra.
The leaf yield of the sections of these
gardens brought under mechanical
harvesting was 7913, 7385, 7096, 6468,
6840 kg/ha, respectively, with an
average cut leaf of 6-10% and fine leaf
38-48%. A demonstration was also given
to the local planters for the suitability of
tea skiffing and pruning machines for the
existing tea gardens. After observing the
utility of these machines, 35 planters
opted for procurement of this type of
machine from Chennai based Indian firm
through the Cooperative Tea Factory,
Palampur. A two men tea plucking
machine is jointly being developed by
CMERI, Durgapur at MERADO Center,
Ludhiana and [HBT, Palampur. The
prototype was tested in the tea farm of
IHBT, Palampur.

ADVISORY SERVICES

These activities were initiated in 1986
with the objectives: i) to provide on-the-spot
advise regarding various operations of tea
husbandry in tea gardens of Kangra and
Mandi districts of Himachal Pradesh, ii) to
popularise mechanisation of tea plucking in
order to meet the challenge of labour



T & STHIT 230 S Y 7T A1 910 &) - scarcity, i) to provide tea advisory services
Breall & TR 9 oy Fro g | to outside Himachal Pradesh on demand,

and iv) to develop liaison with other
IS AEdR! A1 Baes! B 0T § Us &g Government bodies and financial agencies

dealing in tea.
TH-ID! 98 BT TS a1 T | 59 S5 saingnies

: s 3 Sarest During 1999-2000, about 230 visits were
e 3 A @ W T B made to the tea gardens of districts Kangra

qSI8, Ple—Bie, W—UdaR d dic 44301, and Mandi by our field staff and suggestions
T 9 = T e g for tea agrotechniques were provided on the

spot to the owners of these gardens.

I O fawgl o) =] 9 | One Zonal Technical Meeting was

. - . organised at Bir Co-operative Tea Factory in
I SAEH B ST A OFAET ERT which  the growers and the scientists

am_m @ Ui g3 5y T (f%ﬁ 12) 1 intergcted for the aspec_ts like tea plucking,
pruning, weed control, insect-pest control,

3T 3MTS I, TERTGH @ SUferd @1 97T @ mechanisation of field operations, floriculture
e @ forv weel Ry 7w qean s and bamboo cultivation.

Harvesting of tea by machines was

IISTT-Serd ¥ §9747 717 | 377 o1s 4 Rerd Ty demonstrated in the tea growers’ fields at 5
. places (plate 1.2.)
I} AT ITET T T a9 DT agvised 1P, Dehra Doon in developing

ﬁ?qa s W 59 G @ Aeye @& yem their abandoned tea garden within the
' Institute and prepared a plan document for

[CaRIES development. Details of tea production
estimates and budgetary requirements for
management of the tea garden at IIP, Dehra

Doon were also submitted to the Director,
T G HOT IP.

S J) UARgEd YW Yo W Blell TEA MANUFACTURE

AR BITST AT B YshHUT Bl AHfbT 1, Objectives: I)  Standardisation  of

: manufacturing process of quality first flush
9) fAffa =m @ Ted IR, qAl J) Black Orthodox Kangra Tea, ii) Price

UTAI—INR] BT STaRTHII G [dgeiyor feer | evaluation of the made tea, and iii)

. . Biochemical analysis for quality parameters.
75 1999 4, dS ABPBR =1 haesl H 7,00 In May 1999, 700 kg green leaf was

50 710 TToT TRET & 207 f%0 W0 T THfAT processed at Bir Co-operative Tea Factory to
207 kg made tea. The tea was found to be

@1 TS | I§ 919 IR [T 99 9 g § superior in quality compared to teas from
local Co-operative tea factories.
JEAR UTS TE B | g
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BICAREZICERSI G
NATURAL PLANT PRODUCTS

RIS G0 TH Uet WY 000233

PROJECT NO- MLP 000233

DEVELOPMENT OF ECONOMIC PLANT SPECIES YIELDING

NATURAL PRODUCTS

RIS 8 Sf. q1.%. DI, S, fapd R, <. dv= [z, 2. ua. R, s S v
q1g, B, SR HEHE Td 5 N gas. gaf
TEAM : Dr. V.K. Kaul, Dr. Bikram Singh, Dr. Virendra Singh, Dr. A K.
Sinha, Er. G.D. Kiran Babu, Dr. Umar Mehmood and Mr. V.H.K.
Verma
PCE INTRODUCTIONS
ST & e o FERY, ghe Feee Accesions of following plant
SR AR o SR & AR TRESE & o species have been introduced in the field
' , to assess their adaptability, growth
fAmfee e sl & ool o IR B PR performance and chemical profile of
ST SR R R | secondary metabolites under climatic
N conditions of Palampur.
qre HEIT  PLANTS NUMBER
A &Y gt Rosmary varieties
. i) Variety 1 20
i) wofa 1 20 i) Variety 2 20
B iii) Variety 3 20
i) gorfa 2 20 Geranium (IIHR-8) 100
Lavender (Lavandula latifolia) 10
i) gorfa 3 20 Geranium(PG-7) 25
RARFTT (31 o1 TF aTR—8) 100 Glycyrrhiza glabra 2500
(approx.)
AR (cld=gerr BT 10
RRfras (@ i —7) 25 TAGETES MINUTA
F7GTRTE AT 71 & (TT) 2500 On pilot scale 5.740 kg essential oil of
T. minuta was produced fiom 8.85 q fresh
o plant material during Oct-Nov 1999 with an
TEZe average oil recovery of 0.6%. The quality of the

HRTER—TTR, 199 7 & HggeT & 5740
feb3m g it <l SedTeT 8.85 foker Aot drell & T

fhar w1 foraeh airad &R 06 Hfaerd & | ot

ol was assessed for tagetones,
dihydrotagetone and ocimenones and are well
within the prescribed limits. During Jan
2000, the autumn-winter crop was
distilled with oil recovery of 0.342%.

16
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Summer crop Main crop practice

N Bl vad (US)) AT IRG Ad— BTl Had

Winter crop (ratoon) Short duration autumn-winter crop
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U Bl [ SOCH, SEERSICCH 3R
SRR e forg faan T | Sl 2000, & SR 3
fdel. IRE— PRIt T STRTA IR ofct Y 0342
ST i Safer o <y o |

g31E U9 FeTls @ fAf= G9g U= W 2,
AEger & GAd do B SArEdHAl T
TOTa] ¢ SUE B H I B Sy
&A1 A el B ITRHA DT TN S v IR Bie
g2l ot Y T dot bl fawer Ui o H flepry
e | 571 gewida et dighial ¥ Hewagd oot
HEh] I ol SFRT RS el KT S |

IR T T Y TS, TFHUR IR
EERECRCRCIRG o leiarc: i e |
AT i AR D §RT & A ZercTdd & U geh
CRIR fBQ T | 57 A AT 1 gl @@ i
feban T AR St TREF 'H, BC-NMR & 919
YRR T BITRY |

Production and quality of essential oil
of T. minuta following variable
sowing and harvesting times : Four
schedule of agrotechnique packages
have been standardized over a period of
five years to augment Tagetes oil
production in the subtropical to
temperate climatic zones. Among the
recommended crop practices autumn
crop gives a balanced ratio of important
oil constituents.

Four new aroma molecules
ethyl, n-propyl, benzyl and a furanone
derivative with typical established
fragrance were prepared synthetically
from one of the major constituents of T,

minuta oil. All the compounds were
purified, characterized and their
structures confirmed by 'H, '*C-NMR

and mass spectroscopy.
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TABLE 2.1. Salient features of different agrotechnique packages of T. minuta
B gGfaal B qarg 3 o 379 el B
Crop practices | Tillage | Sowing | Harvesting YR (aferera) Yerar
(ﬁa/g) Average oil (fs /)
, content (%) .
Herb yield Oil yield (kg/ha)
(g/ha)
T B UG | FA— | O B I | SRR 20—
Main crop S | AT 15
pisehce Mid Late Oct 20- | 200-225 0.30 60-68
June June Nov 15 (£ 0.05)
gl Bergdl @ fog
HHA gGfl
Two harvests
IRE BT HEA
s - e il i 200-225 0.25 50-56
Qﬁ‘%“m”;mp S = Oct (£ 0.04)
Mid Late
HHAUS!)
¥ e | e AR 20-25 0.70 1418
|nter Cl'Op m (i 0 1)
(ratoon) .
Early Jan
A Cumulative 220-250 - 64-74
& dergal @ fog
Three harvests
AT BTl BEA
Summer crop W | RS | GRS
NG FIIE FEA | 3 oyt q1d gl
(ﬂ::ﬁ) 3 30-35 0.40 12-14
‘ Early Mar Early (+0.06)
Autumn crop Late June
(ratoon) Feb =
ST | 200225 06234 e
- + 0.
NG IRIER T - Mid Oct ( )
(@) FR
Winter crop . GREN 0.70 14-17
(ratoon) . Early Jan 20-25 (* ‘0.1)
Tl Cumulative 250-285 - 76-87
Sjeqraftl F | aRfe | RER e
WA | S | o | SO 40-50 0.50 20-25
B H Early Late Dec (£0.07)
Short duration Late sept
Autumn-winter Aug
crop
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R} T (e wR) 0.10
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2 dgor @1 Gl

Cultivation of T. patula

TR, 1999 # WA SWWF Td
HeT URIE B A 44.0 AT 54.02 /S
YeraR off | FaFR 1999 H Uele WX WX 0.
82 fia wwgot aes | 1.045 fbarm (0.127 %)
3R 1.047 fda goosT T ¥ 0.940 fabm (0.
09 %) et uT foan T | |

VoI SHIGT
amiel 1999, & TR 25.17 fda wel
B IS B TE, S F 17.765 T el b

TAGETES PATULA

Studies on crop productivity and
essential oil composition of different parts
of T. patula were conducted. The yield of
essential oil from different parts was
recorded at lab and pilot scale and quality
evaluated by GC and GCMS.

TABLE 2.3. Oil content in various plant parts

of T. Patula.
Plant part Oil content ( %)
Flowers 0.04

Flowering tops (ath)
apical portion with foliage 0.12

Flowering tops 0.09
(pilot scale)

Middle shoots 0.10
Leaves 0.25

Whole herb (Lab scale) 0.10
Whole herb (pilot scale)  0.12

The yield of flowering tops and
middle shoots was 44.0 and 54.02 g/ha
respectively. On pilot scale, 1.045 kg
(0.127%) of essential oil was produced
from 0.82 g of whole herb and 0.940 kg of
oil (0.09 %) from 1.047.q flowering tops
during November 99.
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ROSA DAMASCENA

During April 1999, 25.17q Damask rose
flowers were harvested out of which 17.765 q
flowers were processed and 0.366 kg rose oil was
produced. 335 | of (AA grade) rose water was
produced from 341 q flowers and 243 q flowers
were processed for production of 120 | of AAA
grade rose water. The ol was assessed for quality
and al the qualty determining constituents
citronellol, geraniol, nerol, cis and frans rose oxides
were within the prescribed limits.

Damask rose cv. Jwala was planted in
Amritsar in addiional 1.2 ha area. Rose water
distilled during March/April 1999 was assessed for
quality evaluation. It contained 74.5% phenyl ethyl
alcohol, 6.2% citronellol 3.6% nerol and 6.9%
geraniol.

Plantation was also extended to Una in HP
and the quality of the rose oil produced was
assessed. It contained 24.2% of citronellol, 14% of
nerol and 38.1% of geraniol. .

A long term field trial on plant geometry in
conjugation with pruning system was initiated to
evaluate four existing systems under Palampur
conditions for both Jwala and Himroz cvs. The
experiment was laid out in December 1999 in RCB
design with 4 replications.

ROSA BOURBONIANA

This species blooms three times
during the year successively in
summer, rainy season and autumn
in Palampur. During 1999, total
fresh flower yield of 101 g/ha was
recorded from six year old
plantation. The flower yield was
84.1% higher than previous year
due to improved management
practices. Rose water was
prepared from the flowers to
compare its quality with that of
Damask rose flowers. It had
higher content of phenyl ethyl
alcohol (88 %) than Damask rose,
low contents of citonellol and
geraniol both 3.2 % and was
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devoid of any stereoptenes.

Concrete and absolute of
flowers were prepared from
summer and autumn crops. During
summer out of 20.5 kg flowers 37.5
g (0.18%) concrete was prepared
and vyielded 13.1g (0.06%) of
absolute. The autumn crop
produced 24.3 g (0.05%) of
concrete out of 42 Kg of flowers
and 7.9 g of absolute (0.01%). The
absolutes from different seasons
were evaluated qualitatively by GC
and GCMS.

PLANT ADAPTABILITY, PRODUCTION
POTENTIAL AND CHEMICAL PROFILE
OF SECONDARY METABOLITES
UNDER SPECIFIC LOCATIONS

ACORUS CALAMUS

Studies on rhizome productivity
and evaluation of essential oil quality was
initiated during last two years under
Palampur conditions. The crop produced
99.7 g/ha fresh rhizomes having 1.5% oil
content at lab scale. On a pilot scale 1865
ml (1.43%) of oil was produced from 1.30
g rhizomes.

B-asarone was separated from the
essential oil and synthetically modified
into a new aroma molecule which is also
a cheap source of base material for the
synthesis of antipsychotic salicylamide
based drug.

Among two isomers of asarone, a-
asarone is preferred. p-asarone was
converted into a-asarone and conversion
yield was about 40%. B-asarone was also
converted into asaronaldehyde and
asaronic acid. Asaronaldehyde and
asaronic acid are used in pharmaceutical
and flavour industries. Asaraldeyde is
also an important starting material for the
synthesis of Malkaluvamine marine
alkaloids.
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MELISSA OFFICINALIS

It is commonly known as “Lemon
balm” due to its citrus aroma and belongs to
an expensive class of essential oils. The
biomass yield from the first harvest was 29
g/ha. The second harvest could not be
produced as the crop became dormant. On
pilot scale 1.26 q of the whole herb yielded 17
ml oil on fresh weight basis (0.012%). The
quality of essential oil was assessed by GC
and GCMS. It contained 30.8 % of citronellal,
1.5% linalool, 21% of nerol, 29% of geraniol
and 5.8% of citronellol. Cis and trans rose
oxides were 04 and 0.3%, respectively.
These were higher in comparison to the
European balm oil.

An experiment was conducted for
vegetative multiplication of plant using various
plant parts. Successful rooting was achieved
in growing stem tip, mid stem and stem
alongwith roots.

JASMINUM GRANDIFLORUM

One year old rooted stem cuttings
were transplanted at 2 m x 2 m spacing in
0.5 ha for the assessment of crop
productivity. During 1999, 0.496 q flowers
were processed yielding 109.7 g (0.22%)
concrete and 36.7g (0.07%) absolute.
The quality of the absolute assessed for
the constituents. An  experiment was
initiated with six treatments having four
replications in RBC design to standardize
the age of stem maturity and number of
internodes for maximum rooting.

HYPERICUM PERFORATUM

Plant material was collected from
different locations in western Himalaya.
For estimation of hypericin content.
Extracts were made using different
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solvents for testing of anti-depressant
activity. The activity of extracts was
confirmed for the first time from plants of
Indian origin. Cultivation of this plant has
been initiated at our research farm and
initial growth is satisfactory.

SCREENING OF LESSER
KNOWN ECONOMIC PLANT
SPECIES OF THE REGION

The activity commenced in 1988 with the
objective of Isolation, characterization
and identification of new molecules from
lesser known medicinal and aromatic
plants.

TANACETUM LONGIFOLIUM

The genus is known for
parthenolides useful in  controlling
migraine, asthma and rheumatism. In
order to screen this species, various
extracts were prepared from roots and
shoots collected from Dhauladhar hills
(3000-4500 m). From hexane and
chloroform extracts of shoots, 9 and 10
compounds were isolated, respectively.
From the hexane extract of roots, five
compounds were isolated. Among these,
following compounds were characterized

and their structures confirmed by

spectroscopy.

1. Long chain alcohols : 1-
eicosanol, 1-dicosanol and 1-
tetracosanol

2. B-sitosterol and 29-hydroxy-fB-
sitosterol

3. An acetylenic compound-tfrans
spiroketal ether polyne.

4. Two sesquiterpene lactones

Ludartin and arteglasin.

Among these, sesquiterpene lactones are
reported to have antibacterial and anti
inflammatory activities and acetylenic
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compounds have antiviral properties.

IRIS KUMAONENSIS

Rhizomes were collected from
wild. Hexane extract of rhizomes yielded
three compounds IK-1, IK-2 and IK-3.
Out of these, IK-3 was identified as 1:2
quinone derivative by 'H, '*C-NMR and
mass spectral analysis. 1:2 quinones
posses antioxidant properties and are
rarely found.

CENTELLA ASIATICA

The plant is used as a memory
enhancer and in skin diseases. Whole
plant collected from Palampur yielded
0.03% essential oil and was analyzed by
GC and GCMS. Seventeen peaks were
identified representing 87.3 % of the total
oil composition. Monoterpene
hydrocarbons were in very low
concentration (3.4 %) but sesquiterpene
hydrocarbons were 81.3 %. Among the
sesquiterpene hydrocarbons, B-
caryophyllene (29.6 %), o-humulene
(27.4 %) and germacrene-D (10.2 %)
were identified as the major compounds.

SCREENING OF PLANT
DERIVED PRODUCTS FOR
"ANTIMICROBIAL AND

ANTIVIRAL ACTIVITIES

The study was initiated since 1997 with
an objective to screen essential oils for
antimicrobial and antiviral activities.

Essential oils distilled from 18
plants were tested against Carnation Ring
Spot Diantho and Carnation Vein Poly
viruses. Twelve samples were effective
in inhibiting viral infection.  Significant
inhibition was observed with 1 %
concentration of oil of Saussurea lappa,
Pycnanthemum  flexuosum, Artemisia
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vulgaris, Cinnamomum tamala, C.
camphora. Angelica glauca oil produced
minimum number of local lesions at 5 %
concentration with CaVMV. Significant
inhibition in lesion development was
observed against CaRSV for Saussurea
lappa root oil at 1 % concentration.
However, 5 % concentration of essential
oils of P. flexuosum was found to be
most effective.

CALIBRATION AND STAND-
ARDIZATION OF DISTILLATION
PARAMETERS FOR MINI
ESSENTIAL OIL DISTILLATION

UNIT

This activity was initiated in 1998 to
optimize design and distillation
parameters of mini distillation apparatus
for different aromatic crops.

The efficiency of the newly
designed portable mini distillation unit
was tested vis-a-vis clevenger apparatus
with different aromatic crops to compare
the yield and quality of essential oils.
The apparatus is useful to distill fresh and
dried plant material for production of
essential oils and perfumed waters. The
unit has provision for water, water and
steam and steam distillation at
atmospheric pressure. Quality
determining constituents of Pelargonium
graveolens and Tagetes minuta essential
oils were compared with the oil produced
from mini distillation unit and through
clevenger apparatus. The oil of P.
graveolens produced through mini
distillation unit showed higher contents of
citronellol, geraniol and geranyl formate,
and that of T. minuta showed higher
contents of dihydrotagetone, E and Z-
ocimenones and other constituents
respectively.
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DEVELOPMENT OF HERBAL
PRODUCTS

This programme was commenced
in 1999 with a view to formulate herbal
consumer products.

Three herbal products namely
herbal toothpicks, herbal lipsticks and
herbal creams have been developed for
market assessment.

SCREENING OF WESTERN
HIMALAYAN FLORA FOR
NATURAL RADIOMODIFYING
AGENTS

TEAM : Dr. A.K. Sinha, Ms. Ruchi

Dogra and Mr. Bhupendra
Prasad Joshi

Extracts of medicinal plants
collected from wild were prepared from
different plant parts for screening of
radiomodifying potential. Out of twelve
extracts, two showed radiomodifying
activity. Further fractionation of extracts
for the isolation and characterization of
active compounds, their estimation and
finalconfirmation of activities is in
progress.

INTRODUCTION OF LARGE
SCALE CULTIVATION OF
GERANIUM AND LAVENDER
CROPS IN HILLS OF HIMACHAL
PRADESH

(FUNDED BY ICEOFF-89, NEW

DELHI)
TEAM : Dr. Virendra Singh,
Dr. V.K.Kaul
and Er. G.D. Kiran Babu

Geranium plants were introduced in
Mandi, Kullu and Kangra districts. The
details of introductions are given in Table
2.4
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Table 2.4. Developed area under geranium during 1999-2000 in HP.
I [ et Y e & (af iex)
Locations Number of plants | Area (sq.m)

g (799 3% 7000
Badhu (Mandi)

RyaerT (gee) 1250 500
Seobagh (Kullu)

gf&a (aireT) 1050 450
Khundian (Kangra) -
= =1eT () 1000 600
Sainj valley (Kullu) -

T 1200 100
Chamba -
HHRIET (FULT) 2500 625
Sakroha (Mandi

IR (Fe<)) | 500 180
Arsu (Kullu)
et B orde FEiRa B & forg Leaf samples were collected and
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Se afed Nt & o IR fvar & farg
BHIR [ TATHR Fd=gell TIRfAST B 700
BT Ifd B TS |

distilled periodically from four locations to
assess the quality of oil in different
agroclimatic locations. The quality
determining constituents of essential oils
are summarized in Table 2.5

About 0.75 ha land has been
brought under geranium cultivation at
IHBT which serves as mother stock for
obtaining stem cuttings for further
multiplication and extension in different
locations. About 40,000 stem cuttings of
L. officinalis were planted in nursery for
raising rooted plants for further
distribution to growers. 700 stem cuttings
of Lavandula hybrida were brought from
Kashmir for raising rooted plants for
multiplication and extension.
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TABLE 2.5. Important constituents of Geranium oil identified from different
locations

Citronello-
formate _ _

Isomenthone |
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TABLE -2.6. Seed and planting material supplied to different locations
T \mwm - ~«\‘WWT§'I Area covered

Pb (Jalandhar)

ueme (F<YR) |
Pb ‘(Mukandpur) ;

T (tramﬁé)
Pb (Pathankot)

EIiC)
Pb (Nawanshahr)

0.09

Damask rose fdote‘d
plants Jasmme

- |Damask rose rooted
plants

fRowo (%) 1 10.56
HP (Una)
eRa () 0.35
Haryana ‘ff‘éT B’ﬂ‘-’f $ ferg
(Brawala) For raising
v nursery
gy ST B forg
For raising
nursery
Rosa bourboniana - m % ferg
stem cuttings For raising
forfram

100 - |nursery
Geranium

31
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Pb (Dasuya) Jasmine For raising
THED e (SaTe) 50 nursery
Damask rose (Jwala) e S S forg
@ qad ()50 For raising

nursery
i d T @ g
Damask rose stem Eor rA
cuttings e
nursery

LRSI euifeq 91 Tagetes |1 kg 0.4

Chandigarh seed
frfraw Geranium 100

goe  (RUe) eufew s Tagetes  |0.6 kg 0.2

Pb (Ropar) seed
RArfraa Geranium 100

o (FarerER) ufew 91 Tagetes 1kg 0.4

Pb (Nawanshahr) seed

goe  (SITewR) euifew §ra Tagetes 1 kg 04

Pb (Jalandhar) seed

fgowo ( gfsan) cuifew 41 Tagetes 1 kg 0.4

HP (Khundian) seed
Rrfraa Geranium  |2000 kg

fRowo (&) cuifew §ir Tagetes  |0.5 kg 0.2

HP (Una) seed

feowo  (wud) forfaem Geranium 1720 -

HP (Mandi) T Jasmine 20

fRowo (IR He<)) frfram Geranium 500 -

HP (Arsoo, Kullu)

f&o mo (zr=an) frfraa Geranium 300 -

HP (Chamba) dr¥=ex Lavender ae L
gaifegrr Valeriana 200
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GERMPLASM COLLECTION

Eight cvs. of tulips, six cvs. of
Asiatic hybrid liliums and four cvs. of
Oriental hybrid liliums were acquired
from Netherlands and planted in the
experimental field for performance
evaluation. The tulips showed good
growth and flowering. The Asiatic
hybrid and the Oriental hybrid lilies are
also growing well in the experimental
field.

GLADIOLUS

Breeding: A total of 125 reciprocal
crosses were made in 1991 to develop
a large number of gladiolus hybrids
through conventional breeding. Based
on international standard of plant
growth and flowering parameters, 18
hybrids of excellent quality have been
short listed from a population of 3,700
hybrids.

The Germplasm Registration
Commi-ttee of the National Bureau of
Plant Genetic Resources (NBPGR) has
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approved the registration of the

following Gladiolus hybrids:

INGR 00013 is a hybrid Gladiolus with
capsicum red (RHS-33A) flowers with
chartreuse yellow (RHS-2D) on lip
petals, petals ruffled and average
spike length 138 cm. It is designated
as IHBT-G-1 and is a result of
hybridization between Green
Woodpecker x Oscar made by D.
Mukherjee, D. Dhyani and J.C. Rana
at IHBT, Palampur.

INGR 00014 is a hybrid Gladiolus with
brick red (RHS-35A) petals having
dresden yellow (RHS-5D) on lip
petals, lip petals are nicely ruffled and
average spike length is 115 cm, mean
number of florets 18.3 and flowers
11.8 cm in diameter. It is designated
as IHBT-G-2 and is a result of
hybridization between Vink's Glory x
Eurovision made by D. Mukherjee, D.
Dhyani and J.C. Rana at IHBT,
Palampur.

INGR 00015 is a hybrid Gladiolus with
white petals having deep purple voilet
(RHS-80A) edges, average spike
length 125.4 cm, mean number of
florets 17.1 and flowers 10.5 cm in
diameter. It is designated as IHBT-G-3
and is a result of hybridization
between Snow Princess x Her Majesty
made by D. Mukherjee, D. Dhyani and
J.C. Rana at IHBT, Palampur.

INGR 00016 is a hybrid Gladiolus with
reddish purple (RHS-74D) petals and
dark  reddish purple (RHS-66A)
blotches on the edges of both sides of
the petal, lip petal magenta coloured
with white stripes. Average spike length
is 120 cm, mean number of florets 16.1
and flowers 11.3 cm in diameter. It is
designated as IHBT-G-4 and is a result



Mg Tg §ff -1
IHBT-G-1
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Gladiolus Hybrids Registered at NBPGR by IHBT
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of hybridization between Her Majesty x
Aldebaran made by D. Mukherjee, D.
Dhyani and J.C. Rana at I[HBT,
Palampur.

Treatment of corms with plant
growth regulators: Three cvs. of
gladiolus were treated with 3
concentrations each of GA3;, 2,4-D and
kinetin replicated thrice. Twenty corms
were taken for each of the 3
replications. The corms (2.75 +0.10 cm
average dia.) were soaked in the PGR
solutions for 24 hrs.

The pooled data of 3 years
revealed that out of all the PGR
treatments, the highest concentration
of GA; was found to be the most
effective in terms of growth and
flowering parameters. It significantly
increased the plant height, length of
spike, number of flowers / spike,
number of corms and cormels per
plant.

Pronounced varietal differ-ences
in response to the treatments was also
recorded.

Effect of black LDPE muich: An
experiment was laid out in RCB design
with 3 replications ( 6 plants per
replication) on 7 cvs. of gladiolus. The
LDPE mulch significantly increased the
plant height, length of spike, flower
diameter, number of flowers per spike,
longevity of the spike, number of corms
per plant, corm weight, number and
weight of cormel as compared to
untreated plants.

Pronounced varietal differ-ence
in response to the muiching was
recorded.

Treatment of cormels: This
experiment was laid out statistically in
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April, 1999 to study the effect of pre-
planting cormel treatment followed by
foliar applications of 4 different
fungicides on 5 cvs. of gladiolus to
select the most effective fungicide/s.
The result is awaited (on going).

Disease management: This
experiment was laid out statistically in
April, 1999 to study the effect of pre-
planting corm treatment followed by
foliar applications of 4 different
fungicides on 5 cvs. of gladiolus to
select the most effective fungicide/s
against the different types of fungal
diseases (on going).

TIGER LILY

Effect of forcing treatment To
ascertain the effect of forcing treatment
on tiger lily plants, a trial was laid as
per RCB design with three
replications on two types of tiger lilies
viz. Single and Double. The control
bulbs were stored under room
temperature (25-20°C). Another set of
bulbs were stored in moist saw dust
during the forcing treatment, while the
control bulbs were stored in plastic
trays without any saw dust. This study
was initiated in November, 1996 and
continued for three years.

The forcing treatment
significantly  increased the plant
Height, spike length, number of

flowers/plant, flower diameter, longevity
of the flower spike, number of bulbs per
plant, diameter of bulb per plant and
weight of bulb.

Production of disease free bulbs :
This study was initiated in February,
1998 to assess the efficacy of 5
different fungicides viz.  Captan,
Benomyl, Dithane M-45, Bavistin and
Formaldehyde. Out of the fungicides,
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Captan, Benomyl and Bauvistin
appeared more effetive than the other
fungicides in reducing the disease
incidence. (On going).

TULIP

Effect of PGR and micronutrients :
This experiment was initiated in
November, 1999 with an objective to
assess whether there is any synergistic
effect of CCC and micronutrients
sprays for production of large (8/10
size or above) bulbs which has been
found to be a major problem in the tulip
bulb production industry (On going).

BIRD OF PARADISE

Seed production and germination:
As the open pollinated flowers do not
set seeds freely and the seeds also
show slow and erratic germination,
this study was initiated in July, 1999 to
find out methods for increasing seed
production and seed Vviability, for
selection of proper sowing time and
effective treatments for speedy and
uniform seed germination (on going).

ROSE & CARNATION

Effect of pulsing treat-ment : This
study was initiated in February, 2000 to
study the effect of pulse treatment of
auxins (IBA and NAA) to promote
rooting of rose and carnation cuttings
of different sizes. The effect of
cytokinin  (BAP) on production of
superior planting stock will also be
studied (on going).

CHRYSANTHEMUM

Cultural practices : This study was
initiated in July, 1999 to ascertain the
possibility of increased production of
marketable flowers from the cv. Pink
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Gin ( a standard type) as compared to
control (Bronze Mundiyal - a spray
type) by modifying the cultural
practices under greenhouse conditions
(on going).

PLANT VIROLOGICAL STUDIES

Tobacco Streak Virus was
isolated and purified from wild and
cultivated rose. This virus strain
causes, systemic necrotic lines and
oak leaf pattern on rose leaves. This
virus is readily transmitted by sap
inoculation but is highly unstable in
crude sap. Stability could be increased
by addition of antioxidants like 2-
mercaptoethanol. Tomato Spotted Wilt
Virus was also indexed on roses. Tulip
Breaking Poty, Lily Symptomless and
Cucumber Mosaic viruses were
isolated, purified and characterised
from different varieties of tulip and
Asiatic hybrid lily.

The virus causing mosaic
mottling and leaf deformities in
Trifolium repens has been purified
and identified as Bean Yellow Mosaic
Virus (BYMV).

Development of viral diagnostics:
This study was initiated in April, 1999
to develop virus indexing facility by
raising antibodies and standardization
of immunodiagnostic and molecular
probe based techniques (on going).

Antigens were purified from
carnation, tulip and lily plants. Purified
antigens like carnation mottle carmo,
tulip  breaking poty and lily
symptomless carla viruses were
injected for antibody raising in rabbits.
Test bleeding was done every month
and after two months, the final bleeding
was done. Antibodies raised against
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carnation mottle, tulip breaking and
lily symptomless were purified by
ammonium sulphate. RNA of lily
symptomless virus has also been
isolated.

Production of virus free plants:This
experiment was initiated in April, 1999
to screen the viruses present in the
plants and to develop virus free plants
using tissue culture and chemotherapy
(on going).

Four varieties of carnation viz.
Candy, White Candy, New Espana
and Orange Triumph and five varieties
of Chrysanthemum viz.  Bronze
Mundiyal, White Stafour, Funshine,
Regol Time and Shyamal were brought
into the culture. Axillary buds and
meristem tips were used as explants.

DEMONSTRATION OF TECHNO-
LOGIES FOR PRODUCTION OF
PLANT MATERIALS OF TULIP AND
LILIUM (Funded by National
Horticulture Board, Govt. of India).

TEAM: Dr. D. Mukherjee and Ms.
Poonam

During the first year of the
project, the following were achieved.
) Five demonstration plots have
been developed in Kangra, Mandi and
Kullu districts. Another demonstration
plot, for multipliction of plant materials
for subsequent distribution to the five
demonstration plots, has also been
developed at IHBT.
ii) Construction of  polyhouses
(6no.) at the demonstration plots.
iii) Ten cvs. of tulips and 2 cvs. of
Oriental hybrid lily bulbs were procured
from Netherlands. Bulbs of ten cvs. of
Asiatic  hybrid lily were also made
available. All the plants are being
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multiplied at the Institute for distribution
to the demonstration plots.

DEMONSTRATION OF AGRO-
TECHNOLOGIES AND TRAINING IN
PRODUCTION OF VIRUS FREE
LILIES TO RURAL FARMERS
INCLUDING WOMEN POPU-LATION
(Funded by Department of
Biotechnology, Govt. of India)

TEAM: Dr. S.AA. Zaidi, Dr. Anil
Sood, Mr. D. Dhyani, Dr.
Raja Ram and Ms.
Anupama Sharma

Raising of  socio-economic
status of the rural farmers by growing
virus tested value added Lily crops.
To train the rural farmers and women in
the production of disease free lily
stocks and to control secondary spread
of viruses and generate self
employment opportunities for rural
women.To popularise the proven cost
effective biotechnology based
agrotechno-logies with a view to
achieve optimum production in a
limited area under agriculture.

Ten varieties of Asiatic Hybrids
and Oriental lilies were procured from
M/s Stoop bloembollen, Holland and
these were successfully grown in the
Institute's experimental farm  after
disinfection and post entry quarantine
treatments. Bulbs were tested for latent
virus infections alongwith grow-on-test.
Viruses infecting these lilies were
identified on the basis of host-range,
particle  morphology, biochemical
properties and serological
relationships.

Asiatic Hybrids and  Oriental

lilies viz. Alaska, White MeroStar,
NoveCento, Galilei, Mediterrannee,
Prato, Cavi, Romano, Nerone, Star
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Gazer Max and Calla lily leaves and
bulb scales were indexed for Lily
Symptomless and Cucumber Mosaic
viruses. Asiatic Hybrid and Orientals
were found to be infected with Lily
Symptomless Carla Virus, whereas

Alaska, Novecento and Prato had
mixed infections with Cucumber
Mosaic Virus. Both viruses are

transmitted in nature by aphids in a
non-persistent manner.  Strawberry
Latent Ring Spot Nepo Virus was

recorded from Oriental lily Star Gazer.
Calla lily was indexed positive for
Dasheen Mosaic Poty and Tobacco
Mosaic Tobamo viruses. Asiatic Hybrid
lily viz. Prato, NoveCento, Chainti,
Alaska, Brunello, London, Polyana and
Venix and two varieties of Oriental lily
viz. Galilei and White MeroStar were
brought into culture. Scale segments,
pedicels, bulbils and meristems (from
bulbs) were used as explants to study
their regenerative potential. ELISA
tests were routinely carried out for virus
certification. These lilies were cultured
in vitro using acylovir as antiviral
chemical. Viruses were successfully
eliminated from Brunello, London,
Polyana and Venix. After indexing,
virus free plants were also produced.

Four Asiatic Hybrids and one of
calla lily have been brought under
aseptic cultures and out of these, three
are routinely micropropagated and
transferred to the soil mix for
hardening. This work is being done in
active collaboration with Biotechnology
Division.

As a part of the programme, a
group of 25 rural farmers were trained
in tissue culture methodology so as to
orient them towards production of
virus tested lilies.
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Micropropagation : This programme
was initiated in 1990 with the long term
objectives of standardizing
micropropagation protocols for
different tea clones.

Cotyledon explants were the
best for induction of somatic
embryogenesis. Direct rooting and
hardening of tea microshoots were
accomplished in specially designed
hardening chambers wherein pH, light,
temperature, relative humidity and CO,
concentration were controlled. For the
first time, the grafting of tea micro-
shoots on to the decapitated tea
seedlings grown in polysleeves and
hardening of the grafted plants in the
chambers was achieved. Field
transferable plants were available in
10-12 months as compared to 20-24
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months by conventional single node
cutting method. About 900 plants
have already been transferred to the
field. Six research papers from this
work have been published in reputed
journals.

A protocol for rapid
multiplication of tea shoots in liquid
medium has now been standardized.
A static 10 ml liquid MS medium
supplemented with thiadiazuron (TDZ)
at a sub-culture rate of 6 weeks
consistently yielded 10 fold
multiplication.

Somatic embryogenesis/ Genetic
transformation : In continuation to the
previous work, a protocol for
regeneration of shoots from leaf
explants via callus phase has been
standardized. This protocol is being
used for producing transgenic tea
through biolistics. Different
parameters are being tested for the
expression of GUS genes and
GUS+ve expression on leaf explants
has been obtained.

derived somatic
used to produce
plants  through

Cotyledon
embryos were
‘transgenic  tea
Agrobacterium tumefaciens,
harbouring p35SGUS INT and
superoxide dismutase (SOD) genes.
The plants have been characterized
through southern hybridisation.
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PHYSIOLOGICAL &  BIO-
CHEMICAL STUDIES IN TEA
(CAMELLIA SINENSIS (L.) O.

KUNTZE) SEEDS (Young Scientist
Scheme funded by DST) (1997-2000)

"INVESTIGATOR:Dr. Amita Bhattacharya

Objectives: (i) Studies on the bio-
chemical changes during seed
development and associated changes
in ontogeny. (i) Studies on the
changes in the physiology and
ultrastructure of mature seeds during
storage and its correlation with
proteins, enzymes, polysaccharides,
phenols and different PGRs. (iii)
Treatments for extending viability
period of tea during storage.

Some achievements of the
project are: (i) a morphological,
physiological and biochemical
calendar was established for tea seed
development (i.e. from floral bud
initiation to mature seeds) spread over
20 months; (ii) the maturity index of tea
seeds was identified and the best
harvesting period was found to be
during late October to late November
(iii) the decline in endogenous levels of
ABA during embryo maturation phase
is probably the cause for desiccation
sensitivity of the tea embryos; (iv)
decline in seed viability was recorded
with loss in critical moisture content
below 28%. This loss, however, can
be restricted by storing the seeds
within the pericarp; and (v) postharvest
studies on tea seeds revealed that with
decline in critical moisture content
during storage there is an increase in
the activity of enzymes like IAA
oxidases, peroxidases, polyphenol
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oxidases and total phenols. Increased
concentration of leachates together
with decline in seed viability and
moisture content was recorded. The
first phase of this programme has
been concluded.

Physiological and bio-chemical
basis of low temp-erature tolerance
in tea : Based on earlier results,
various isozymes of SOD were studied
periodically in tea clones showing
varying degree of low temperature
tolerance and an exclusive isozyme
was identified for the purpose of its
purification.

DNA FINGERPRINTING OF

TEA GERMPLSM (Funded by
Department of Biotechnology, Govt. of
India) (1996-2000) .

TEAM : Dr. P.S. Ahuja, Dr. H.P. Singh,
Dr. M.P. Singh, Mr. Dharam
Singh and Ms. Bandana

Objectives: i) Augmenting the
accession of tea ii) Molecular
characterization of different accessions
of tea by RAPD and RFLP markers.
Major achievements are: i) a
wide genetic base as revealed by our
RAPD data has been identified in
Indian germplasm, ii) chinary clones
were found more heterogeneous, iii)
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were found more heterogeneous, iii)
some genotype specific markers were
identified which could be utilized to
identify species/variety of tea, and, iv)
a tea genomic library was made and
eight repeat sequence clones were
identified from this library which when
used on probe could not reveal
polymorphism, but demonstrated
presence of highly conserved
sequence elememts in tea

Thirty three new accessions of
tea were marked for DNA
fingerprinting. Of these accessions, 28
were analyzed for RAPD marker
patterns. Initially 45 operon primers
were screened with a set of 5 tea
cultivars. Out of these 45 primers, 16
primers giving high polymorphic
content were again analysed with 28
tea cultivars.

Isolation & characterization of
repeat sequence probes :

In continuation to the earlier work,
one of the clones namely pMST78 was
analysed for its role in RFLP
fingerprinting of tea. Initially 7 tea
cultivars were digested with Hae lII,
Dra | and Hinf | and probed with DIG
labelled pMST78 clone. Additional 28
cultivars of tea with Hae Ill were
digested and probed with the same
pMST78 probe. It revealed a number
of bands, however, only few
polymorphic bands could be observed.
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CHARACTERIZATION OF
DORMANCY RELATED GENES

FROM TEA (Funded by Indian
National Science Academy, Gowvt of
India)

TEAM : Dr. Sanjay Kumar and Mr.
Lakhvir Lal

RNA from non-dormant and dormant
buds of tea was used to clone
dormancy related genes. Differentially
expressed genes were eluted from
sequencing gels, re-amplified and

cloned. Cloned sequences were
verified by colony PCR.  Efficient
screening of large number of

differentially expressed cDNAs was
carried out using reverse northern
analysis. One of the positive clones
was further verified by northern
analysis and 3' region was sequenced.

BAMBOOS

Experiments were conducted to
upgrade the micropropagation
protocols of Dendrocalamus hamiltonii,
D. strictus, Bambusa multiplex and
Phyllostachys aurea.

In multiple shoot cultures of D.
hamiltonii, in vitro flowering was
noticed in a few cultures. Callus was
initiated from nodal and inflorescence
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axis explants on MS medium
containing varying concentrations of
24-D and BAP. Protocol was
standardized for multiple shoot
formation in B. multiplex and P. aurea
and rooting was induced using varying
concentrations of auxins.

Seed germination in D. strictus
under in vitro and in vivo condition was
94% and 90%, respectively. Supple-
mentation of BAP to the medium
increased seedling length, leaf
number, internode number and root
length. Secondary and tertiary shoot
number was enhanced with the
addition of activated charcoal in the
medium.  Multiple shoot formation
increased when cultures were kept on
shakers.

About 500 rooted cuttings
transferred to pots under greenhouse
conditions and more than 6000
cuttings have been planted in the field.

This year, 1000 (D. strictus),
600 (D. hamiltonii), 100 (B. multiplex)
rooted plants in polysleeves were
extended to foresters and villagers as
given in Table 4.1.

UPGRADATION AND UP-SCALING

OF MICRO-PROPAGATION OF
BAMBOO, DENDROCALAMUS
HAMILTONII NEES ET. ARN. EX

MUNRO. (Funded by Department of
Biotechnology, Govt. of India)

e : ©1. 0. T, ger, . e gg, s TEAM: Dr. P. S. Ahuja, Dr. Anil Sood,
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Mr. Rajesh Thakur and Ms.
Savita Godbole

Objectives i)
selections

To multiply elite
already made through
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Tab_lq 4.1: Bamboo plants supplied to variops a encies
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Table 4.2:  Growth duts of the field performance of in vitro raised and cutting raised D,
hamiltonii

* On an average of 25 plants

ARadehe
** Third node from the base
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macro- and micro-propagation. i)
Refinements in  micropropagation
protocols. i) Developing and testing of
suitable prototypes of bamboo
micropropagator for large scale
bamboo production asepticaily

The long term objectives of the
project include development of a
suitable micropropagator for affecting
large-scale propagation of bamboos
and allied species using nodal
explants maintaining aseplic
conditions throughout the period of
operations.

Two prototypes have so far
been tested for their functional
suitability for this purpose and another
one is being developed. Meanwhile,
somatic embryogenesis was induced
in 2, 4-D and BAP supplemented MS
medium and their germination is
evinced in  medium with and without
BAP/IBA. Rooted plants  after
hardening were transplanted to the
soil. The tissue culture raised plants
performed better under field conditions
and details are given in the Table 4.2,

DEVELOPMENT  OF ORCHID
MICROPROPAGATION AS A
COTTAGE INDUSTRY FOR RURAL
WOMEN OF HIMACHAL (Funded by
Department of Biotechnology, Govt. of
India)

TEAM: Dr. P, 5. Ahuja, Dr. Anil Sood
and Dr. Madhu Sharma

Objectives: |) Establishment of orchid
micropropagation as a  cottage
industry, ii) Introduction of new and
exotic orchid vaneties in the area. iii)
Involvement of rural women in these
activities for upliftment of their social
and econamic status.
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The long term objectives
include setting up of at least two tissue
culture units in the villages where
women trained in orchid
micropropagation can work
independently. A total of 40 women
have already been trained on fissue
culture procedures including media
preparation, inoculation, subculturing

of lwe cultures under aseptic
conditions and hardening of tissue
culture raised orchids, This

programme was launched on June 19,
1888 by Dr. Manju Sharma, Secretary
Department of Biotechnology, Gowvt. of
India who handed over live orchid
cultures to rural women. The entire
training capsule was simplified for
better understanding by the women
and a technical bulletin in Hindi entitled

afdz FerER F9 #HN 9 was

also distributed. Monthly visits are
regularly organised at two different
sites in Kangra district viz, Khundian
near Jwala Mukhi and Tapovan near
Dharamshala by a mobile laboratory
fitted with custom built laminar flow
cabinet for ease of operations.
However, two independent fissue
culture units are being set up at these
places shortly.

Species and hybrids of genera
Aerides, Cymbidium, Dendrobium,
Paphiopedilun, FPhaius, Rhynchaostylis
and Vanda were procured from
Darjeeling, Sikkim, MNagaland and live
materials are being maintained in the
green house. Aseplic cullures were
raised using immature seeds from
green pods in Bietilla sp., Cymbidium
giganteum, C. elegans, C. longifforum,



fers 4.1, and va &t &1 § 5w s vwE @ oo 1 OTOEdey Eveiefeeg 2 O
TIEHTE, 3. 4 deea 4 vvgiew g 5 Engiftyy Sxftwmanv

Flate 4.1. Some accessions of orchids in flowering at IHBT: 1. Paphiopedilum
hirsutissimum, 2. P, spiceranum 3. P. venustum, 4. Aerides lawsonii, 5 Dendrobium

densifiorum
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Table 4.3. List of some oarchids in Nower at IHBT, Palampur

s O] & AT el @l T
Species Month of Flowering Flower Colour
| Perel dweTger EH #“Erm
Calanthe vestita May
g T ar White
Coelogyme sp March My
W%;? TR eaT aiftel T &1 27 [T G
Cymbidium giganteum April qTell
Bronze with pink spots
Wl i e HE= # AT g
Cymbidium sp. gl White with purple margins
FEifaaT aEsave ot Bowm! AT
Dendrobium bicameratum April Light purple
Ef e EiE] it
D falconeri March Yellow
& Fifder E e TERT AT
D, nobile April Dark purple
(Vg el BHoeg E ERE
Aerides fieldingii May Purple
¢ @rGg S Fowm! AT
A lawsonii June Light purple
T Focloeive Sl B! 4T
A, multiftorum June Dark purple
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Paphiapedilum ventstim March with brown streaks
o FIE e arie Boen| BN VX ge arell
P villosum April Light green with brown spots
wrrg R e &1 e e o
Phaius sp, April 5=
Cream with dark red tip
VTN FHISATIT L o
Renanthera imschootiana May Red
Rewivergion vegqar | 7% o] 4T Aw gell arell
Rhynchosivlis retusa May Light purple with white
patches
FIvET [Ereiorar EE T
Vanda coerulea May Purple
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C. pendulum. Dendrobium
bicameratum, D. nobile and Vanda
cogrula. The species and flowering
time is listed in the table 4.3.

ROSE

Micropropagation Comparisons were
made on rooting response of Rosa
damascena in both agar gelled and
liguid medium. Best rooting was
achieved in liguid medium containing
3% sucrose, When mannitol at
varying concentration was added to
agar gelled medium, a marked
increase in rooting was observed.
Varied response in terms of survival
percent was observed depending upon
the categories of rooted microshoots,
The micropropagated plants after
hardening in the greenhouse for 4
months were transferred to field for
their evaluation.

Physiological and biochemical

Studies have been initiated
on the assessment of various
physiological and biochemical
parameters in two different varieties of
R. damascena viz. Himroz and Jwala,
The entire flowering period was
divided into 8 different stages from bud
initiation to full bloom at intervals of
three days each. Fresh weight and
moisture content of petals was higher
in Jwala than Himroz, while dry weight
was higher in Himroz than Jwala at the
time of full bloom. Peroxidase, RNA,
protein and anthocyanin contents were
higher at all times in° Jwala than
Himroz
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STUDIES ON PROTOPLAST

CULTURE AND SOMATIC
HYBRIDIZATION IN ROSA L.
(Funded by Department of
Biotechnology, Govt. of India)

TEAM ° Dr. P.S. Ahuja, Dr. Madhu
Sharma and Mr. Pratap
Kumar Pati

Objectives: j§) Standardization of

protocol for protoplast isolation and

culture. ii) Isolation of microspore

protoplasts from different species of

rose.

The growth of cell suspension in
both Rosa bourboniana and R
damascena was synchronised.
Different parameters like medium and
physical conditions (dark, light and
diffused light) were standardised to get
better yield of protoplast. Cell
proliferation was highest in a modified
MS medium and protoplast yield after
6-8 days of subculture was highest
under light conditions. Protoplasts
were also isolated from microspores of
different species of Rosa viz. R
bourboniana, R.  brunonii, R.
cathayensis, R. damascena, R. indica
and R. multifiora.

Protoplast  fusion between R
damascena and R. bourboniana was
done and hybrid callus were identified
on the basis of PCR analysis (Plate
4.2). However, regeneration was a
limiting factor in the development of
somatic hybrid.
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Plate 4.2. : RAPD finger prints of
hybrid and parental callus using primer
OPE-14. RD= R. damascena, H=
hybrid;, RB= R. bourbomiana, C=
negative control and M= molecular
weight marker (250 bp ladder)

MOLECULAR OF
ADULTERATION

Viola odorata . In continuation to the
previous work on molecular diagnosis
of adulteration in banafsha, the
plasmid clones were sequenced
containing inserts of rRNA spacer
regions from 5 different Vicla species
which were cloned last year. These
sequences have been analyzed and
species specific primers have been
designed

DIAGNOSIS

Tea : In confinuation to the previous
work, the genomic DNA from market
tea, was tested on 18 different loose
tea samples and some known
adulterants of tea. A specific fragment
of genomic DNA of tea and some
common adulterants of tea were also
cloned and sequenced. Work has also
been initiated on cloning and
characterization of polyphenol oxidase
gene from tea.
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Objective:  Exploration, collection and identification of plants of western
Himalaya.
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Table 5.1. Field survey and plant collection (1998-2000)

Tomm TATY Forera] eidEel (Ovdl | &6Fd a1 (e wehfaa 1 7 wraw ganfor
Date Area(s) surveyed |Work details Species collected
#E May Foram ) W HAE TEeiTen, ST, Aerl T W
Mandi District Plant collection Achilles, Origanum, Valeriana
et
w2 May Foren e TTeT FAE U8 h| RO, e g, Behen,
Lahul & Spiti District | ser= g, drevdien anfd
Physiclogical Caragana, Daclylorhiza,
studies and plant| Equisefum, Geun, Poleniila
collection glc.
g June | feen R e WE T, ST, AT T F
Mandi Districl Plant collection Achillea, Onganum,
Boenninghausenia eic.
ST AUgUST | TeT] steTe e qIES WE (A STae| i, Seegwig e, Tevete e |
Lahul & Spiti District |3 Caragana, Dactylorhiza,
Physiological A o e
studies and Plant
collection
T Foiren wreal e TAE A BUE | B ETe, e ) Sae woe |
September |Chamba District Survey and Plant|Digitalis, Skimmia and Taxus
Collection
T TN wirs UTET SRS U SAE | (T area
November | Shimia District Survey and Plant|Ginkgo biloba
Callection |
T 2000 |Toren SR T @AET U4 SR |TOY, GeNOH Genq o egie)
February Hamirpur District Survey and Plant|wenfid
Collection Acorus, Allium, Bacopa and
Tulipa

Gl
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ETHNOBOTANICAL STUDIES

Objective: Survey, collection and
documentation of ethnic knowledge of
plant resources of western Himalaya.

Preliminary ethnobotanical
studies were carried out among the
natives, inhabiting Changar (rainfed)
area, Himachal Pradesh, in April and
December 1999 and February 2000.
During above field studies, contacts
were developed with experienced local
informants. Informations  were
gathered on 40 different plant species
used by the inhabitants for various
purposes in their daily life. In addition,
the plant specimens of the species
used, were also collected. Among the
plants used are Acorus, Aerva,
Bacopa, Bauhinia, Euphorbia, Mucuna,
Murraya, Polygonum, Puerara, and
Tulipa. tt was observed that Bauhinia
species plays a vital role in the life of
the natives as the plant is widely used
for various purposes from fodder to
platters,

HERBAL GARDEN

Objective:introduction,  propagation,
cultivation and  conservation  of
economic plant resources.

Subsequent introduction of new
species and repeated collection and
introduction of important plants are in
progress. Plants like Bacopa,
Digitalis, Skimmia and some others
were introduced for the first time in the
herbal garden of the Institute. In
addition, land is being developed for
laying out field trials and expanding
field activities.
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. Objective:
A @ W A qvEm U4 WelEs, T ¥) documentation  of
resources in the
specimens.

HERBARIUM DEVELOPMENT

Preservation and
natural plant

form of herbarium

To enrich herbarium of the
Institute, about 400 specimens were
collected during above mentioned field
visits to different area (from tropics to
alpine-cold deserts). Among the
specimens collected, about 150
herbarium specimens were sorted out,
processed, identified and mounted on
herbarium sheets. The mounted
herbarium specimens like Abies,
Aconitum,  Bacopa,  Dactylorhiza,
Digitalis, Elsholtzia, Ergeron, Inula,
Mumaya, Ougeinia, Pistacia,
Podophyflum, Pogostemon, Fotentilla,
Saussurea, Skimmia, Vateria and ferns
were properly documented and
deposited in the herbarium of the
Institute. About 65 plant parts of
different plant species were preserved
in museum jars/bottles.

DOMESTICATION OF ECONOMIC
PLANTS

Valeriana jatamansi
Agrotechnolagy:

Evaluation of N, P & K fertilizers:
The experiment coommenced in 1996
with an objective to optimise the rate of
application of N:P;0<K;O in terms of
yield and quality of the crop in RCB
design with 16 treatments and 3
replications.

Selection of suitable natural shade
species: This experiment was initiated



FET 1998 A s iRy T g9 wET ©
wiva & @) www # gy, SamA aw
UTEE & SR T 5E SRR UE B
T, AU 4) HEA B ghE, Ionge aen
U U 59 BTEER U8 31 e
e, oYy i 21, & WHIg 91 A T |

diei & wen g v weE @ oA 6@
il - A At 2 daey haeiae
femres & arew, 12 SUuRl aw 3 g@rel
T, 1999 | T §9 U0 & SR g )
dri @ i @ g w wEa B giE T
FeqTEA T YW T SR, T ) ne we
@ AT W BHS 9 gie o9 A &

ATENY T% FEa s |

roft 9 a5 arel (areard) wraER de w1
W AR O A 2 ey G e
T ATEY, 4 SUER] 91 3 WS 4, 1999
HIOH 9 WA @ 9Eed B ) il & A= @
T 1 T W Glag T FerE Y YHIE @
HETHA, 1 F) WEF WIE B 0w o
# ghe W SEEs O R W
SEGHIE |

vt favemm: e #w0 HEaE an
fafe gema! @ SEl 9 gwaa @ T4 d
w1 dedry 7ol o ferg armmm fasan wmn | wegfa
# #fafrrn famftm i wpifm w8
T E E | AT R AR 9 g
diei # wg A9 @ fww 010 @ 0.2
wftrera grm mm ) @ FaiRa &8 9=
wed] # fiee ufEim @ 7| W uew

64

in 1998 with the objectives: i) to
evaluate certain upper storey shade
species in terms of growth, yield and
quality of the crop, and il) to assess
allelopathic influence, if any, of the
above shade species on growth, yield
and quality of the crop. The design of
the experiment is RCB with 6
treatments and 3 replications.

Optimisation of plant spacing and
FYM levels: The experiment
commenced since 1999 with the
objectives: i) to evaluate the effect of
plant spacing on growth and yield of
the crop, and ii) to optimise level of
FYM in terms of growth and yield of the
crop, The design of the experiment is
RCB (two factor factorial) with 12
treatments and 3 replications.

Selection of suitable fast growing
{temporary) natural shade species:
This expenment was started in
December 1999 with the objectives: i)
to evaluate certain fast growing
leguminous shade species in terms of
growth, yield and quality of the crop,
and i) to assess allelopathic influence,
if any, of the above shade species on
growth, yield and quality of the crop.
The design of the experiment is RCB
with 4 treatments and 3 replications.

Chemical analysis: Wild collections
from Winchcamp, Kandbari and Billing
areas were analyzed for their essential
oil quality. In nature, Valeriana exists
in dipioid and tetraploid populations. In
tetraploids the essential oil content
ranges from 0.10-0.12% on fresh
weight basis while, in diploid it is
0.14%. Vanation among the quality
determining constituents was
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observed, In tetraploid samples, major
constituent patchouli alcohol was
B80.2% as compared to 57.2% in
diploid. From Chamba region, samples
were collected from two different
altitudes. There was litle vanation in
the patchouli alcohol being 45.8% in
samples from high altitudes (>2000m)
and 474% from low altitudes
(<1500m). However, variation was
found in other constituents. Another
sample was collected from Triund area
in Dharamshala (2500 m). This sample
contained 42.5% patchouli alcohol,

Cytological characterization and in
vitro studies: This activity commenced
since 1996 with an objective to study
cytological characterisics of V.
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locations. The octaploid plants of V.
Jjatamansi developed through colchicine
treatments under in vifro conditions
were well established in the field and
were characteried cytologically. After
standardizing the medium for hairy root
growth, the hairy roots were induced in
diploid, tetraploid and octaploid plants

In addition to mitotic and meiotic
charactenzation, V. Jjatamansi
accessions from three different
locations and two different altitudes at
each location were also analyzed by
PCR based RAPD analysis and the
populations were observed to be
differant from each other, Higher
content of valpotriate (B8.30%) was
recorded in the induced octaploid
plants as compared to tetraploid ones
(5.58%).
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Physiological studies: These studies
commenced in 1998 with the objectives
to i} to study photosynthetic light
adaptation under light and different
shade conditions, and i) to study
leaf wetness and morphological
characters under open and shade
conditions. V. jatamansi cultivated
under different light regimes. such as
tree canopies, full sunlight, and nylon-
net shade (one third of full-sunlight)
were studied for possible adaptive
madifications, leading to photosynthetic
light acclimation in these environments.
Changes in leaf area, wax content,
total chlorophyll per unit area and
chiorophyll a'b ratio were related to
photosynthetic light response and
carboxylation efficiency under different
light regimes in all the populations
under study. The study points to the
possibility of cultivating V. jatamansi in
open fields, thus significantly extending
scope of its cultivation in new areas in
temperate Himalaya,

A study was camed out to
investigate the degree of leaf wetness
and its capacity to retain water droplets
in relation to leaf morphological
characteristics of V. jatamans/ grown
under open and shade habitats. Some
of the surface charactenstics like
contact angle, wax and stomatal
density varied significantly between
both the habitats. Leaves developed
under open had less wettability with
higher capacity to retain water droplets
and more number of stomata than
shade.

A significant positive correlation of
contact angle (8) was noticed with
trichome length, droplet retention and
wax content. The study points that leaf
wetness may have strong influence on
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processes like stomatal function, leaf
CO; assimilation, water economy and
on overall plant growth.

VIOLA PILOSA

Optimisation of plant spacing and
FYM levels: The experiment was
started since 1989 with the objectives:
i) to evaluate the effect of plant spacing
on growth and yield of the crop, and ii)
to optimise level of FYM in terms of
growth and vyield of the crop. The
design of the experiment is RCB (two
factor factorial) with 12 treatments and
3 replications.

HEDYCHIUM SPICATUM

Time of planting rhizomes, plant-
spacing, and FYM levels: The two
trials commenced in 1999 with the
objectives i) to standardise time of
planting rhizomes in terms of growth
and yield of the crop, i) to evaluate the
effect of plant spacing on growth and
yield of the crop, and i) to optimise
level of FYM in terms of growth and
yield of the crop, The experimental
design is Factor factorial in RCB, with
treatments B8 & 32 (in two sets, during
rains and spring seasons of 1999-
2000) and replications 4 & 5.

RUMEX HASTATUS

Standardisation of time of sowing
seeds and planting stem cuttings:
This experiment commenced in 1898
with the objectives: i) to standardise
time of sowing seeds and planting stem
cuttings of R. hastatus, in terms of
growth, vyield and quality (tannin
content) of the crop, i) to compare the
effect of time of seed collection in
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terms of establishment and growth of
the seedlings, and iii) to evaluate
performance of the saplings raised
through seeds and stem cuttings under
polyhouse and open field I 5

conditions, in terms of growth, yield
and quality of the crop. The design of
the experment is RCB with 12
treatments (for seeds and cuttings).

Studies on effect of FYM application
and deflowering: This expenment was
initiated since 1888 with  the
objectives; i) to optimise level of FYM
in terms of growth, yield and quality of
the crop, and ii) to evaluate influence of
deflowering in terms of growth, yield
and quality of the crop. The design of
the experiment is RCB with 6
treatments and 3 replications.

Effect of direction of planting: This
experiment commenced in 1898 with
the objective to evaluate influence of
direction of planting stem cuttings in
terms of growth, yield and quality of the
crop. The design of the expenment is
RCE with 4 treatments and 4
replications.

Studies on rooting behaviour in
stem cuttings: The experiment was
started since 1988 with an objective to
assess the rate of rooting in stem
cuttings of R. hastatus, in terms of time
taken for root initiation, pattern of
rooting, and percentage of saplings
established.

Segregation of promising clonal
material{s): This activity commenced
in 1888 with the objective to develop
glite clone of R. hastaltus in terms of
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growth, yield and quality of the crop.

DNA FINGERPRINTING
MEDICINAL PLANTS

OF

In continuation to work on
characterization of Arfernisia, selected
11 primers and obtained fingerprints of
23 accessions collected from western
Himalaya. DNA fingerprinting of
different Taxus accessions was also
initiated. A protocol for DNA isolation
was standardized and RAPD markers
were obtained for accession of Taxus
acquired from 3 different locations
using 10 different operon primers.

SEED BIOLOGY OF PODOPHYLLUM
HEXANDRUM

An efficient, time effective and

reproducible  protocel for mass
propagation of P. hexandrum through
seed has been standardized.

Hundred per cent seed

germination was achieved by different
treatments,  About 450 plants have
been established in the polyhouse.
Different treatments are being tested in
order to optimize a labour and time
effective method for breaking axis
dormmancy of the seedlings.

BIOPROSPECTING GENES FOR
ADAPTIVE AND GROWTH
STRATEGIES IN COLD DESERT
PLANT SPECIES OF SPITI {Funded
by Department of Biotechnology, Govt.
of India)

Objective: To understand ecological,
morphological,  physiclogical  and
molecular bases of plant adaptation in
alpine plants with respect to species
from tropical and temperate latitudes.
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TEAM: Dr. P.S. Ahuja, Dr. A. Gulati,
Dr. S. Kumar, Dr. Brij Lal, Dr.
5.K. Vats, Dr. Leela Veni, Mr.
Rajesh Gupta, Mr., Dheeraj
Vyas and Ms. Rashmita Sahoo

ISOLATION AND CLONING OF LOW
TEMPERATURE SPECIFIC GENES

Matural plant population growing
in cold desert areas of Himachal
Pradesh was selected to clone low

temperature related genes using
"Differential  display of mRNA"
Differentially expressed, low

temperature related genes identified
earlier were eluted from sequencing
gel, amplified and cloned. The cloned
fragments were verified by colony PCR
and validated by reverse northern.
Differentially expressed gene was
further confirmed by northern analysis
and 3' region was sequenced.

PHOTOSYNTHESIS AND RELATED
PARAMETERS IN
REPRESENTATIVE PLANT SPECIES

Rate of photosynthesis of the
plants at high altitude were found very
similar to those obtained at lower
altitudes, A detailed analysis was
carmied out on various photosynthetic
enzymes in 10 plant species as well as
an effort was made to elucidate the
E-hntﬂsyntheuc pathway by feeding
“CO; to the plants at low and high
altitudes, Data on Rubisco, PEP
carboxylase and Malic enzyme
revealed a higher CO; sequestering
capability at lower partial pressure of
CO;. Data was confirmed by the resuits
obtained by feeding radiolabelled CO;.

ENZYME STUDIES
PLANT SPECIES

In order to understand adaptive
strategies at enzymatic levels,

IN TARGET
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superoxide dismutase (S0D) and
ascorbate peroxidase (APX) activities
were monitored in selected plant
species. S0D enzyme showed some
interesting properties, The enzyme
was purified to homogenity and its
antibodies were raised in rabbit
Cross reactivity of the antibody with
purified enzyme was confirmed by
ouchterlony double diffusion test and
was corroborated further by westemn
biotting.

SCREENINu
FUNGI

"OR WYCORRHIZAL

Rhizospheric soil samples and
roots of Hippophae spp. were collected
from Lahaul and Spiti valleys for
studies on symbiotic association in
these plants. Copious mycorrhizal
associations were observed in the
feeder roots. Population densities of
AM-fungal spores were markedly
higher in the rhizospheric samples as
compared to non-rhizespheric samples.
Nearly thirtyfold increase was obtained
in  AM-fungi associated with H.
rhamnoides, H. tibetana, and
Dactylorhiza hafagirea in dual pot
cultures.

CENTRAL SCHEME TO DEVELOP
PHARMACOPOEIAL STANDARDS
OF ISM DRUGS (Funded by Ministry
of Health & Family Welfare, Govt. of
India)

TEAM : Dr, Brij Lal, Dr. Bikram Singh,
Dr. Arvind Gulati, Dr.
Sanjivina  Bhandari, Mr.
Sandeep Pathania, Mr. R.5.
Guleria, Mr. R. D. Kumar and
Ms. Puneet Kaur

Objective: To develop pharmacopoeial
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standards for drugs used in Indian
Systems of Medicine.

DRUG STANDARDISATION
Pharmacopoeial standards for

three drugs namely Hrivers (Coleus
vetiveroides), Tuvaraka {(Hydnocarpus

laurifoliay and Manjishita (Rubia
cordifolia) have been developed. For
standardisation, pharmacognostical

and chemical characterisation of both,
authentic and market samples of the
drugs, were carried. The monographs
for seven drugs (Table 5.2.) have been
prepared following the guidelines
mentioned in Ayurvedic
Pharmacopoeia of India (ACP) Vol.-l.
Part-l.

AFLATOXIN SCREENING

Samples of drug yielding pars
of Cymbopogon jwarancusa (whole
plant), Coleus vetiferoides (root),
Hydnocarpus faurifolia (seed),
Trichosanthus dioica (whole plant),
Boerhavia diffusa (root), Achyranthes
aspera (whole plant), Phyflanthus niruri
(whole plant), Picrorhiza kurrooa
{root), Solanum nigrum (fruit), and
Tribilus terrestris (fruit) were analysed
for aflatoxin contamination by UV
detection and chemical confirmation
through derivatisation and spraying
with developing reagents in TLC and
by spectrophotometry, Some samples
of C. veliveroides, H. [laurifolia, T,
digica, B. diffusa, A. aspera, P. niruri,
5. nigrum, and T. terrestrs were found
aflatoxin-positive.

Several isolates of moulds

belonging to Aspergilius flavus group,

and A ochraeceous group were



el 5.2 sfrferi fores SrmmE & B |

Table 5.2, Drugs studied for pharmacopoeial monographs

aireeft &1 =m afraell @ dgnfors = A
Drug Botanical name Part
HaTH e wvier T
Sallaki Boswellia serrafa Exudate
IELGEL Fiorare dfgdvaaw T
Hrivera Coleus veliveroides Root
BIGED fritaraty Rdew g
Bhutika Cymbopogon citratus Leaf

| o fR s quf e
Lamajjaka C. jwarancusa Whale
plant
GIUCE e ffer e
Nagabala Grewia hirsuta Root
UL fBgwde AwE i
Tuvaraka Hydnocarpus laurifolia Seed
TETE Erfmrter e oot
Patola Trichosanthes dioica Leaf
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isloated from seeds of 5. nigrum.

CSIR CO-ORDINATED PROGRAMME
ON DEVELOPMENT OF BIOACTIVE
MOLECULES FROM MICROBIAL
RESOURCE (CSIR Interlab Project)

TEAM: Dr. P.S. Ahuja, Dr. Arvind
Guiati and Mr. Ramesh Chand

One hundred sixty six fungal-
isolates and 58 bacterial isolates were
raised in pure cultures from soil
samples collected from Spiti valley; and
62 fungal-isolates and 57 bacterial-
isolates were raised in pure cullure
from soil samples collected from local
tea plantations. Six bacterial isolates
from Spiti soils have been found to be
psychrophilic, showing fairly good
growth at temperatures below 4 °C.

CSIR CO-ORDINATED PROGRAMME
ON SCREENING FOR PESTICIDAL
ACTIVITIES OF SELECTED PLANTS
AND THEIR EXTRACTS  (CSIR
Interlab Project)

TEAM: Dr. Adarsh Shanker, Dr. Chitra
Sood and Ms Poonam Jasrotia

210 compounds were tested for
different pesticidal activities (larvicidal,
adulticidal, IGR etc.) . Out of these 33
compounds were found to be active
against aphids, 12 against thrps, 20
against diamond black moth and &
against Epilachna beetle. The cultures
of aphids, thrips and the diamond black
moth were established in laboratory,

CSIR CO-ORDINATED PROGRAMME
ON DEVELOPMENT AND
COMMERCIALISATION OF BIO-
ACTIVE MOLECULES FROM PLANT
SOURCES (CSIR Inter-Lab Project)



famg, 20 =9 @ qfy Ty & FHleET
dea & fOwg a9 Y| Uihee,
firs Ty WOES =% AW ® e
AT H TE T T

grey Wil ¥ we—afe sl & faem g
ot &g W A o AW EW
el deen (@ T oaw o A
RTINS giRETE)
woE ; S dio vHo amgn, e fo %, T,

glo famm fig, S0 g@a, o THo

o IoH, B0 T TEHE. &1 @0 THO

@0 Twi, Fo wolfa AUEH Fen 3o

Hriferd! STy
Styn: yrafan il w1 e, WUR, OEE,
giEm T4 WEEA W Fel, G, e
e 3 FeraTer |

oo @ gon 2@m w8 &
amfen def @1 Sa—TwmRS g w5
s we—afEg el | gw il W
wEEr | 58 Bm A s aw e vl e
gae
GTEY WUE UE A G T

arfea ol # F 19 Ol &
fre=i— o= W g e @ R el A
walE fEFa T | A FEe § ved 9y
il B 36 W ¥ AN grel § @
Fr, BT H @ F G T FEe
sfefRes THEiam UEw AT B e W,
wiiftam e faw os Hens & gEed |
ww W fEm weiw g fhy Tig umEd
wonfaal @ vE—us gaiay wre, uEy 5=

75

TEAM: Dr. P.5. Ahuja, Dr. V.K.Kaul,
Dr. Bikram Singh, Dr. Brij Lal,
Dr. SK. Vats, Dr. Umar
Mahmud, Mr. VHEK. \Verms,
Dr. Sanjivina Bhandari and Ms
Monalika Upadhyay.

Objective: Survey, collection,
identification, preservation and
processing (chopping, drying, grinding
and extraction) of plant matenal of the
target plants.

PLANT COLLECTION
EXTRACT PREPARATION

AND

Among the plants allotted, 18
plant species have been collected from
various localities in different seasons
during the year. The collected plant
materials were properly processed
(chopped, dried in shade and
powdered) before preparing extracts. In
addition, herbarium specimens of the
target plants were prepared and
deposited in the herbarium of the
Institute. Cne set of the herbrarium
sheets, crude samples and seeds
{wherever available) were sent to NBRI
(Lucknow), RRL Jammu and CIMAP
{Lucknow).

Eighty-two extracts Wwere
prepared and 1030 samples of these
extracts were sent to the concemed
laboratories for testing of biological
activities, Detail of the work
accomplished so far is given in Table
53 Ten samples were sent for
confirmation of bio activity,

SURVEY, PROPAGATION AND
CHEMICAL EVALUATION OF TAXUS
SPECIES IN THE HIMALAYAN
REGION (Funded by Department of
Biotechnology, Govt. of India)
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Table 5.3. Detail of the work done

T o farEe e
Wiork Total (Numbers)
qTEy WS 19
Plants coliected

v amang, w) ieh M evafiam e 19
Herbarium specimens sent to NBRI

i A S 8

Seed samples sent to CIMAP

LR, T, R T T TR R ST 56

Part of the plant samples sent

to RRL Jammu for drug depository

3 framw fev My 82
Extracts made

ey e wham g T T 1030
Samples sent for bioactivity testing

Hrewr wffram whem 2 49 T T 526
Samples sent for pesticidal activity testing

&, T, AT g, T o woewe @ ey A g TR 70

Extracts sent for storage at CLR!, Chennai

6
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TEAM: Dr. P.S. Ahuja, Dr. P.K. Nagar,
Dr. Anil Sood, Dr. V.K. Kaul,
Dr. Bikram Singh, Dr. Virendra
Singh, Dr, Brj Lal, Dr
Gopichand, Dr. S.K. Vats, Mr.
V.P. Joshi, Mr. A.C. Kharkwal
and Ms. Rashmita Sahoo

Objective: Survey, propagation and
chemical evaluation of Taxus species
in the Himalayan region.

PROPAGATION - STUDIES: For
vegetative propagation of Taxus
through stem cuttings, 17,000 stem
cuttings have been raised at two
different forest divisions, namely Kullu
{10,000) during August and Chamba
(7,000) during October, Practical
demaonstrations were given to the forest
officials for raising nursery (Table 5.4.),

About 1500 rooted cuttings have
been established in its natural habitat
within the periphery of the Great
Himalayan National Park (GHNP) and
forest area (2900 m) in Kullu district.
About 70% survival rate has been
observed in these plantations.

Fifty four samples, 27 each of
needle and bark collected from marked
trees from three zones on HP were
analysed for taxol and other taxanes by
HPLC. Variation was observed in
minimum and maximum yields of four
taxanes and the results are
summarized in the Table 5.5.

in extraction
methodology for enhancing
yield of taxol: A significant
improvement was achieved in the

Improvement
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recovery of taxol from 0.012 to 0.054 %

by innovation in solvent extraction
process.

CENTRAL SCHEME FOR
DEVELOPMENT OF AGRO-
TECHNIQUES AND

CULTIVATION OF MEDICINAL
PLANTS USED IN AYURVEDA,
SIDDHA, UNANI AND

HOMEOPATHY (Funded by Ministry
of Health and Family Welfare, Govt. of
India)

Starting date: November 1997.

TEAM: Dr. R.D. Singh, Dr.
‘\irendra Singh, Dr. Brij Lal, Dr.
Anil Sood, Dr. Bikram Singh,
Dr. Madhu Sharma, Dr. Ashu
Gulati, Dr. Mahipal Singh, Mr.
K. Kottaisamy, Dr. Vishavjit
Kumar, Mr. Ashwani Parmar
and Mr. Panchhi Ram

BAMBUSA BAMBOS

Effecti of FYM application: This
experiment was initiated in 1988 with
an objective to optimise level of FYM in
terms of crop-growth of B, arundinacea
crop. The design of the experiment is
RCB with 4 treatments and 3
replications.

BRYONIA LACINIOSA

Effect of FYM application: This trial
was started in 1999 with an objective to
optimise level of FYM in terms of
growth and vield of the crop. The
design of the experiment is RCB with 4
treatments and 3 replications.
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Table 5.4. Field survey and work details in Taxus species

fties wers e wdem fsn Soafle

Date Area surveyed Target achieved

1123 TEE 1999 T wes T TR o S R A
R P R 1000 FEER T
0 700 S0, FAR HTHATE |

21-23 July 1998 Kullu district Transfered about 1000
rooted stem cuttings to DFO

17=18 #1999 -

17-18 August 1999

6—9 iR, 1999 WA

6-9 September 1588  Chamba District

26—28 AT 1999

26-28 October 1998

Banjar for plantation in
Shonja area of Kullu district
VAR S S00 SN o
o R b T e e o
YR T AR § o el @
iy |

Transplanted about 500
rooted stem cuttings at
Shonja area of Kulu &
trained forest officials for
raising Taxus nursery.

T 1500 7 B T, 4 BTE B

ufeydi @ 5, 500 wrorETe TYl
200 9ferdl & Frga goE fsv |

Collected stem cuttings-
1500 Nos. Bark samples-4
Nos. Needle samples-4 Nos.
Arils/ seeds- ca 500 Nos.
Leafy buds- ca 200 Nos.

Sfedftag Soa & T GOR

w & AR-aRel & dR
TGl @1 widiEa |

Trained the forest officials for
raising Taxus nursery.




g A=

uerE wWre w wHE e @ f Reme @
IFTE 4 GUEN] A9 3 |UEl @ Wy 1999 4
amesi iy g 3w v W atke -waa @
gig & AR U¥ NEE-mE w6 sl
TEEoH FE |

g st
uirs wrE W e s W@ A fone @
FAC 4 IUER] 0913 WUE & WY 1999 |
s g g g9 wo @ ghem R 9
i T4 IEA B AR R wEE-wE W
TS| W] §EAA A |

@ v T en

-G UE T 1998 # amew fasm
T | 3! Sevn B e @ gy
o it ) T T |

T B oA gWI aeios g A @
41 &g & w12 SUer ae 3 e
T WY 1999 § AW Y U =W wam @
Ftva & &) T § W AT Ud I
i & =% afie 9l = 5 ¢ amm W
wedl # TH gU IS @ @ wEY B
AN w9, €) Tow 8§ 9E g U™
TS W B g% A O 0 gfE & amm
% wEnglt ¥ ArEE B A w9
) wo § e T U9 9w &
gy ofm ol A 3fE 3 smr = fft=
wiww # wgEm ueu-gia frrst @
1 AT |

80

CRATAEGUS OXYACANTHA

Seed germination studies: These
studies commenced in 1998 with the
objective to reduce the period of
dormancy in seeds of C. oxyacantha by
scarification and or stratification
treatments.

Vegetative propagation through
stem cuttings: This experiment
commenced in 1999 with the
objectives: i) to standardise age and
time of taking stem cuttings in terms of
rooting in the cuttings, and rate of
establishment and growth of the
saplings, i) to standardise rooting-
medium in terms of rooting in the
cuttings, and rate of establishment and
growth of the saplings, and i) to
evaluate effect of plant growth
regulators (PGRs) applied atdifferent
concentrations in terms of rocting in the
cuttings, and rate of establishment and
growth of the saplings. The design of
the experiment is RCB with 12
treatments and 3 replications,

Standardisation of plant spacing:
This trial was started since 1998 with
the objective to evaluate the effect of
plant spacing on growth and yield of
the crop. The design of the experiment
i RCB with 5 treatments and 3
replications.

Evaluation of FYM application: This
experiment commenced in 1988 with
the objective to optimise level of FYM
in terms of growth, yield and quality of
the crop. The design of the experiment
is RCB with 4 treatments and 3
replications.
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Table 5.5. Variation of taxanes in T. wallichrana from differant locations

#51 Zonel
T Swaa TR -l Tmtes - il
Plant Taxol Cephalomanine 10-DAB-II Baccatin-Ill
part

A | g | wam | sewed | e | siamon | e | seme
Min, | Max. | Min. | Max. | Min. | Max Min. | Max.

BT 0.00036 [0.026 [0.001 |0.045 |0.0003 |0.002 |0.0003 |0.0079
Bark
wiel (owh) (0.0004 |0.007 [0.007 [0.038 |0.0004 |D.0B 0.0003 [0.04
MNeedle o

@=ll Zonell
EIG] 0.006 [0.04 [0.0004 [0.036 [D.000O01 [0.009 |0.00001 |0.007
Bark
@i (o) |0.0001 |0.007 |0.0003 |0.009 |0.0001 |0.003 |0.0001 |0.02
Needies r

&= Il Zone Il
e 0.002 [0.08 0.02 [0.034 [0.0002 [0.0006 [0.00002 [0.07
Bark
=e (o=h) |0.0002 [0.007 |D.0008 [(0.004 |0.00004 |0.007 |0.001 |0.0077
Needlas
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Studies on storage of bulbils: These
W ol @ A g B WA, dies were initiated since 1999 with
TR F SE¥g © 5 JUHi g 3 wrE W

the objective to study the influence of
Wy, a1 f fore & sy gw yan  Storage conditions on quality of the
T 1999 W e T o |

bulbils. The design of the experiment is
Completely Randomised (CRD) with 5
treatments and 3 replications.
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Vegetative
. stem

Standardisation of

objective to reduce the period of
dormancy in seeds by scarification and
or stratification treatments,

propagation through
cuttings: This experiment
commenced n 1888 with the
objectives: i) to standardise age
andtime of taking stem cuttings in
terms of rooting in the cuttings, and
rate of establishment and growth of the
saplings, i) to standardise rooting-
medium in terms of rooting in the
cuttings, and rate of establishment and
growth of the saplings, and iii) to
evaluate effect of PGRs applied at
different concentrations in terms of
rooting in the cuttings, and rate of
establishment and growth of the
saplings. The design of the experiment
is RCB with 12 treatments and 3
replications,

plant spacing:
This experiment was initiated since
1999 with the objective to evaluate the
effect of plant spacing on growth and
yield of the crop. The design of the
axperiment is RCB with 5 treatments
and 3 replications.

ﬁﬁmmﬂiqﬁﬁﬁmﬂwmﬁ Evaluation of FYM application: This

B HTSIH ] FS S, U 1) FEEl 4

B3

experiment was started since 1999 with
an objective to optimise level of FYM in



W% AT T SE e & v A dre
% afg # IR w A= 9w 4 ogw
aru—gfE Fraeel & wie 5 s |

el @ wey gk wOe W g U SeEa
o gl @ drg @ g0 TR W AR
w % 9tvd § 5 UMW e 3 wvEl ®
w1y, o W & e & ags e wEm
1 1999 # e fova 7 |

QErS—ETE W] W HHE 61 g, I
e T[T @ MY Y WATH 1S Y AT W
ST T B IRey W 4 U ol 3 EEl
o e, 3 o @ fEwe % e ey g6 W
w1 1999 ¥ A fevan T |

Hetfderer wgefteer

WE-AELE W FEeT FEa B g
TeATEe fel OTET] ® SN T A
%] T WY & Shed | §H WA B N
& ff rAEa § arEy 18 SUERT Gu 3
gl o w1 1999 # ameeq faa T |

1] e e oA ga S AP
e Sio T T

aby: Sen—uiye e &9 | a avTE
¥ T T AIHE S aE T (e
& |

mﬁﬁmzmiﬁﬂﬂﬁﬂzﬂﬂﬁiﬂﬁ
q & 49 whifdm @ aEmE 3=
afirfarmal] o arme @ Wit 5978 S ad
gfa so7é aafd § gee © wreed B 59
w1991 W s fiEm T | TR W

terms of growth, yield and quality of the
crop. The design of the experiment is
RCB with 4 ftreatments and 3
replications.

MALAXIS MUSCIFERA

Evaluation of soil-media: This study
commenced in 1998 with the objective
to standardise the soil-medium in terms
of growth, yield and quality of the crop.
The design of the experiment is RCB
with 18 treatments and 3 replications.

SHORT ROTATION HIGH DENSITY
ENERGY PLANTATION

INVESTIGATOR :Dr. Gopichand

Objective: To develop sound and
economical agrotechnology for raising
energy plantation in north westemn
Himalayan region.

Studies on interaction amongst
plant species x plant spacing x
fortilizer, in terms of biomass
production per unit area per unit
time: This activity was initiated in 1881
as per Strip Plot Design with 80
treatments (10 species, 2 spacing and
4 NPK rates) and 3 replications.

Studies on interaction between plant
species x irrigation levels in terms
of biomass production per unit area
per unit time: This experiment
commenced in 1991. The design of
the experiment is Two Factor Factorial
in RCB with 18 treatments (9 species
and 2 imigation levels) and 3
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PUBLICATIONS

Ahuja P.S. and Maitra Aparna.
2000. IHBT-Catalysing Bioresource
Development in Western *
Himalaya. Yajna 44 (2). 7-8.

*Bhandari S., Mishra R. P. and
Oommahan M. 1888, Seasonal
variation in airspora at Jabalpur,
India. Geobios 26(2-3). 131-6.

Gulati Ashu, Gulati Arvind,
Ravindranath S.D. and Gupta
Akshey K. 1889. Variations in
chemical composition and guality of
tea with increasing blister blight
severity, Mycol. Res. 103(11): 1380-
4,

Gulati Ashu, Tamang M.B. and

Ravindranath S.D. 1999. Clonal
variations in  quality related
biochemicals in Kangra Tea

(Camellia sinensis (L.) O. Kuntze). J.
Plant. Crops 27(3): 175-7.

Kumar A., Sood A. Palni
L.M.S. and Gupta A.K. 1888. In
vitro  propagation of Gladiolus
hybridus Hort, : Synergistic effect of
heat shock and sucrose on
morphogenesis. Plant Cell Tissue
Org. Cult, 57: 105-12.

*Maiti 5., Kumar N., Shivasanka
K.S., Pandey S., Mishra 5K. and
Mithila J. 1989, Biochemical
constituents of fruits and seeds of
betalvine (Piper betel). Jour. Med.
Aro. Pl. Sci. 21; 654 -7,
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34(2): 7680
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*Mishra R.P. and Bhandari 5. 1988.
Atmospheric fungal spore calendar
of Jabalpur, India. Res. J. {Sci), R.
D. University, Jabalpur§(2). 69-82.

*Pandey S. and Tyagi D.N.
1898. Changes in chlorophyll content
and photosynthesis rate of four
cultivars of  mango during
reproductive phase. Biol Plant,
42(3): 457 - 61.

Prakash Om, Nagar P.K. and

Ahuja P.S, 1999, Vegetative
propagation of seabuckthorn
(Hippophae rhamnoides L.) by

hardwood cuttings. Ann. For. 7(2):
2B7-81.

Prakash Om, Sood A., Sharma
M. and Ahuja P.S. 1998. Grafting
micropropagated tea (Camellia
sinensis (L.) O. Kuntze) shoots on
tea seedlings - A new approach to
tea propagation. Plant Cell Rep.
18(10): 883-8.

Sharma M., Sood A., Nagar
P.K., Prakash Om and Ahuja P.5.
19089. Direct rooting and hardening
of tea microshoots in the field. Plant
Cell Tissue Org. Cult. 58(2). 111-8

Singh M.P. 1899, Application of
RAPD fingerprinting in  plant
micropropagation industry.
Everyman's Science 34(2): 76-80.
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Singh M.P., Dhiman B. and
Ahuja P.S. 1999. Isolation and PCR
amplification of genomic DNA from
market samples of dry tea. Flant
Mol. Biol. Rep. 17: 171-8.

Singh M.P.,, Sharma C. and
Ahuja, P.S. 1999. A heterologous
chloroplastic rDNA revealed highly
conserved RFLP patterns in the

family Asteraceae. Plant Mol. Biol. I1<ep -

17; 73.
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Sood A. and Ahuja P.S. 2000,
Bamboo Diversity Conservation -
Why and How? Proceedings
National Seminar Man and Forest,
P.U. Chandigarh February 18-19, pp.
47-58.
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*work conducted before joining the
Institute
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CONFERENCE PRESENTATIONS

Kaul V.K., Singh V. and Singh B.
19889, Damask rose and marigold-
prospective industrial crops. National

Seminar on Research and
Development in Aromatic Plants:
Current Trends in Biology, Uses,

Production and Marketing of Essential
Oils, CIMAP, Lucknow, July 30-31
(Abst. O-20).

D. Mukherjee 1999. Chaired the
Scientific Session - I, "Post-harvest
Management of Flowers" at National
Symposium on Emerging Scenario in

Omamental Horficulture, |ARI, New
Delhi, July 21-22.
Nagar P.K. 2000. Fruit

Development and Plant Hormones.
National Conference on Role of PGRs
and Flant Biotechnology, Department
of Botany, Gujarat University,
Ahmedabad, March 2-4 (Abst, IL-6).

Prakash Om, Sharma Madhu,
Brij Lal and Ahuja P.S. 1999,
Conservation sirategies of Picrorhiza
kurrooa Royle ex Benth.: an important
medicinal plant. National Seminar on
Plant Genetic Diversity: Evaluation and
Conservation, Panjab  University
Chandigarh, February 22-23 (Abst,).

Sharma Chandan, Singh
Mahipal, Brij Lal, Ahuja P.S. and
Gupta A. K. 1999. Characterization of
Artermisia accessions of westemn
Himalaya using RAPD markers. 68"
Meeting of the Sociely of Biological
Chemists, IS¢, Bangalore, December
26-28 (Abst. P-14).
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*Sikarwar R.LS. and Brij Lal
1889, Traditional phytotherapy among
the tribals of Raigarh district, Madhya
Pradesh, India, Vth International
Congress on  Ethnopharmcaology,
NBRI, Lucknow, November 17-21
{Abst, P.4.8).

Singh Mukhtiar. 19889 CSIR
Libraries and Information Centres in
21* Century; Libraries and Information
Services, Convention of Heads of CSIR
Librarfes and Information Cenlres,
NBRI, Lucknow, May 13-15.

Singh R.D., Ahuja P.S., Nagar
P.K., Kaul V.K., Singh Bikram, Brij
Lal, Vats 5.K., Yadav P. and Misra S.
1999, Effect of manuring and shade on
yield and quality of Valeriana wallichii
DC. National Seminar on the Research
and Dewvelopment in Aromatic Flants:
Currents Trends in Biology, Uses,
Froduction and Marketing of Essential
Qits, CIMAP, Lucknow, July 30-31
(Abst. P-68).

Sinha A.K. and Dogra R. 2000.
Chemical modification of toxic O-
asarone of Acorus calamus into useful
asymmetric ethyl phenyl carbinol
derivative. Indo-Russian Seminar on
Trends in Chemical Science, Delhi
University, Delhi, January 24-25
(Poster),

Thakur Rajesh, Sood Anil and Ahuja
P.S. 2000. Automationin Plant Tissue
Culture - Importance and Status.
Second National Students Symposium
on Biochemical Engineening &
Bitoechnology. Biochemical
Engineering & Technologists
Association (BETA), IT Delhi, February
18-20 (Abst.IL-B).
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TRAINING/WORKSHOPS ATTENDED

Tyagi S.C. and Devki Nandan.
1989, Workshop of Heads of
Adminstrative and Heads of Accounts,
NBRI, Lucknow, April 10-11.

Vats S.K. 1899, Training on
Application of Geographic Information

System and Remote Sensing fo
Assassment, Manitoring and
Management of Mountain Natural

Resources. Sponsored by G.B. Pant
Institute of Himalayan Environment &
Development and |ICIMOD, Kosi-
Katarmal, April 12-May 7.

Ngahanshang K. and Marchang
0.1999. Training Programme for Direct
Recruit Section Officers (G), 8.0
(F.&A.) and Dy. S.P.0., New Delhi, April
20.

Maitra Aparna. 1598, Workshop-
cum-Training Programme on  “An
Introduction to Computer Application and
Internet”, Bioinformatics Centre, IMTech,
Chandigarh, July, 6-8.

Maitra Aparna. 1988. Mid Term
Appraisal Workshop on Y2K Compliant
and IT Plan of CSIR, CCMB,
Hyderabad, August 5-8.

Kaul V.K. 1988, Workshop and
Seminar on Essentia Oils Beyond

2000, EOQAI, Mussoorrie,
September 5-6.

Chauhan Y. 2000. Technical
Workshop on  Purchase Policy &
Procedures in Government
Departments, Center for Research

Planning and Action, Delhi, January 11-
14,
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Maitra Aparna. 2000
Workshop-cum-Seminar on Women
in  Agriculture, HPKY Palampur,
March 11-12.

Shanker Adarsh. 2000
Pesticide Residue Analysis at
Institute of Pesticide Formulation
Development (Hindustan Insecticide
Ltd.), Gurgaon, March 28- 31.

CONFERENCE/MEETINGS

ATTENDED

Shanker Adarsh. Group meeting of
Plant Extract Screening for Pesticides,
Pune, July 5-8, 1999,

Singh, R. D. attended the Meeting of
the Co-ordinating Committee of
Himachal Pradesh Eco-development
Society, Indo German Changer Eco-

development Project Complex, Holta,
July 14, 1999,

Kharakwal Amit Chandra,
International Tree Biotechnology
Meeting NCL, Pune, November 17-
19,1999

Ahuja P.S. R&D as a Business by
CSIR, Conference on R&D Management
theme, Hotel Meridien, New Delhi,
December 6-8, 1998
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Thakur Rajesh, Biohorizon 2000,
Second National Students Symposium

on  Biochemical Engineering &
Biotechnology, IIT, Delhi February 18-
20, 2000.

Ravindranath 5.D. ISTAG

Meeting conducted by ISTAD, CSIR,
IICT, Hederabad, March 14-15, 2000.

Singh, R.D. Meeting of the
Technical Steering Committee Indo-
German Changer Eco-development
Project Complex, Holta, March 16,
2000.
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LECTURES DELIVERED

S. Kumar, Plant adaptation at high aliiudes: an
inspecion of thermogenic respiraony patway.
High altiude bology, organised by INSA, GB.
Part Insfiute of Himalayan Environment and

Development, KoskKatamal, May 15, 1999,

P.S. Ahuja. Some salient developmernts in Tea
reseanch. CIMAP, Ludmow-July 28, 1968,

PS. Ahuja Boiechnoiogy in the field of
Esserial Of Crops. Keynole tak, Natona
Seminar on Esserfial Qs Beyond 2000
ogansed by ECAL Mussoone, September 5
1999,

Madhu Shama. Tissue Cullure Technology -
An Infroduction for +2 students of local schooks
at Guion Hal St Paufs School, Palampur
under the asge of Rotary Inlemational
Palampur, Ociober 22, 1599,

PS. Ahuja Impotant Hmalayan
Meshicinal Plants & Boechnological application
fior their domestication. Infemadional Symposium
on Tree Biolechnology, NCL, Pune, Novermber
17-189,1808,

P.S. Ahuja. Plant Genetic Manipuiaions in

P. S. Ahuja Somatic cel hybridization & somatic
embryogenesis in some medicinal and aromatic
plants. indo-FrenchiVirichop in Biolechnology
uckr  IndoFench  collsboration in S&T
umbrels programme, Universty of Agneultural
Scences, GKVK, Bangalore. Decamber 15-17,
1880,
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P.5. Ahuja Technologes for Women: Tea and
Rose cullivalion. Forum on Wamen & Soence
al the 87" Inddan Scence Congress, Pure,

Januany 3-7, 2000,

PS. Ahuja a) Agmindustrial Phytochemicals
from Himalayan Region; b). Appiication of Plant,
Cel and Tesue Culure for mprovement of
plantation and industrial crops. Conference on
Biotechnologeal shafegies in Agro-Processing,
Puniab State Coundl for Scence & Technology,
Chandigarh, February 8-11,2000.

PS., Ahuja Women and Bioesours
Comsenvation. Two day Workshopam-
Seminar on Women in Agricutre, HPKY,
Patampur. March 11-12, 2000.

PK MNagar. Frut Development & Plant
Homones. National Conmference on Fole of
PGRs in Plant Bolechnology, Department  of
%amm,mmmm

In a DBT sponsomd "Refresher Course n
Biological Scences” folowang  nviled  leciunes
were delvered at Acaderme Saff Colege,
GNDU, Ammyitsar

AK. Sinha. a) Dyes and its applcations n
pholodynamic cancer therapy. b) Magnelic
Resonance imaging (MRI) technique as tumour
targetng in chemotherapy of cancer. August
21,1988,

Mahipal Singh, a) Enginesring chioroplasts
for high accumulation of foregn proteins in
plants, b) A Novel approach fo done gusA gene.
August 22, 1999,

AA Zaidi Viuses of forcutumal oops:
iderticaion 0 dsease management

Septernber 3,1929,
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PK Nagar. a) Planl Homones | A new
concept b) Modem Methods in Plant Homone
Analysis. Seplermber 2,1969.

P.S. Ahuja a). Genetic modification of plants-
Retospect and Prosped b))  Pant
Bolechnology in secondary  metaboliies.
February 19,2000,

Mahipal Singh. a) From fingerpnis i DNA

fngerprirting and beyond. b) The ap that
cheers: then and now. February 21,2000,

Mahipal Singh. DNA diagnostics: relevance fo
herbal medicine. February 22, 2000.

RADIO TALKS

P.S. Ahuja delfvered All India Radio inerview
Crer dedyt i @ oy g arJune 23 1999,

Virendra Singh deivered Al India Radio tak
on “gERT fiir @ dF # it in Hindi, Oclober

7.1998.
D. Dhyani, Radio Talk on Swnd #w9 3 g A
TR, September 6, 1999,
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TRAININGS/DEMONSTRATION

A two weeks training
programme entitled "Principles and
Techniques of Viral Diagnostics for
Micropropagation and Flori-Horticulture

Industry-A  Practical Course” was
sransored by the Department of
lwiachnology, Govt. of India and

conducted at the Institute from May 3-
15, 1898. Sixteen participants from
industry, government organisations,
NGO's and Institutions took training.
The emphasis on practical protocols in
virus symptomatology, means and
medes of virus transmission, antiviral
assay, antibody and molecular
techniques applicable to virus and
viroid diagnosis, production of virus

free plants and case histories of
important viral diseases of
commercially important flori-
horticultural crops, introduction to

national and international quarantine
laws and plant virus database were
added aftraction for the trainees.

Course Director : Dr. A A. Zaidi
External faculty

Drs. 5. M. Paul Khurana and
Shiv Kumar (CPCRI, Shimila), V. K.
Gupta, O. P. Sharma, A. Mahajan,
S. Mahajan (H.P.K.V., Palampur),
V.C.D. Shreni (Indo-Amerian Hybrid
Seeds, Bangalore)

Internal Faculty

Drs. P.S§.  Ahuja, D.
Mukherjee, Adarsh Shanker, R.D.
Singh, Anil Sood, H.P. Singh,

Bikram Singh, A K. Sinha, Madhu
Sharma, Sanjay Kumar, Mahipal
Singh, Gopi Chand, Raja Ram, D.
Dhyani, Amita Bhattacharya
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Anupama Sharma, Chandan
Sharma, Pratap K. Pati, Bandana
Dhiman, Chitra Sood, and Vipin
Kumar

Training and practical
demonstration on Damask rose
cultivation  and processing

imparted to Bpersons during April
18-18 and April 23-28, 1999,

Technology demonstration and
training on cultivation and
processing of medicinal and
aromatic plants was imparted to 19
participants from October 28-
30,1899, Sponsored by the Ministry
of Rural Development, Gowvt. of
India, New Delhi,

Course Director:Dr. Virendra Singh
External faculty

Prof. §.5. Handa,
Balyan, M.K. Khosla,
Chandra (RRL Jammu), O.P.
Sharma (IVR|I Regional Centre
Palampur), D.R. Nag (Deptt. of
Ayurveda, HP State), Mr. Surinder
Mohan (M/s. Hari Industries, Baggi),
and Mr. Tirth Ram (NABARD,
Dharamshala)

Drs S.S.
Suresh

Internal Faculty

Drs V.K. Kaul, Bikram Singh, Gopi
Chand, AK. Sinha, Er. G.D. Kiran
Babu, Umar Mehmood, R.D. Singh,
Anil Sood, R.P. Sood, Mr. D, Dhyani
Adarsh Shanker and Arvind Gulati

Shri Shashi, Rana Research
Associate, Department. of
Ayurveda, ISM Jogindernagar (HP),
“Column, thin layer chromatography
and isolation of active ingredients
from plant extracts”.
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Mr. Jaspreet Singh, Department.
of Biotechnology, GNDU, Amritsar,
"Assaying genetical, wvariability in
Valenana accession using RAPD
markers®, June 1- July 18,1988,

Ms. Navtej Kaur, Department of
Biotechnology, GNDU, Amritsar,
"Protoplast isolation and culture”,
June 1-July 18,1989.

Mr. Amit Rathi, Department of

Biotechnology, CCS  University,
Meerut, "Genetic diversity
evaluation in Taxus accessions”,

July 1-August 31,1888

Ms. Geetanjali Sharma, WTC,
IARI, New Delhi, “Differential
display of mRNA", December 8-
18,1999,

Mr. Manoj Kumar Sharma,
Botany Department, GNDU,
Amritsar, "Southern Hybridization”,
December 24-31,1999.

Mr. Rajeev Kumar Kaushal,
Department. of Biotechnology, H. P.
University, Shimla, "Evaluation of
some polymorphic RAPD marker of
tea for RFLP fingerprinting”,
January 1-February 29, 2000.

NET WORKING AND ALLIANCES :

Dr. Renu Bhardwaj, Department
of Botanical Sciences, GNDU,
Amritsar visited the Institute from
July 1-31 and November 1-31, 1888
under INSA Visiting Fellowship
Programme to work on
Brassinosteroids in different tea
clones.
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A T Beera programmes have been initiated
e R 35 v with GNDU, Amritsar and

ariil %8 F0en g% g ™) e =@ 58 Department of Biotechnology, H.P.

ﬁaﬁaﬁqwm B S drmen v 9 University, Shimla. M.Sc.
S R Biotechnology programmes have
ST R R g o P | been initiated between HPKV.

Palampur and IHBT.

e VISITS

Zi0 SImD 30 . A gors e A Dr. R.K. Sud, Mr. Brajinder
o Singh, Mr. Varinder Singh and Mr.

af¥=e Rie ¢d ) goere 95 9 99 3999 Khushal Chand  visited Tea
A (areded, affeg) oW games Research Institute (Valparai,

st ot Tamilnadu) and Tea Advisory
At weifie offe wrew gftsan (Soh) Centres (Coonoor, Tamilnadu, and

& win gvwEE =] (@R oia@arg, s Munnar, Kerala) of United Planters’
; By Association of South India; R&D
AT ) e =Ten 2 LR Centre of Tata Tea Ltd (Munnar,

s @ (=R, Fen) = Ty 15-22, Kerala) during  Movember  15-

1999 % 21T @y A | wva T 0w 22,1989 to acquaint with the recent
= developments in tea

agEtE § aeweE fwrd g M # agrotechniques. They also visited

=] =T AT, Py wm—d wmenai aen 46 small tea growers of the Nilgiris,
3 private tea nurseries and tea

THT 1 wEn @ o E companies viz. Parry Agro.

W/ RN,/ AT Honours/Awards/Recognitions

gio Forerel B Eo THO FHew THeA!, Dr. Brij Lal received Associate
Membership of D.S. Herbals

U T HETS W AT | Academy, Pune.

glo goreATa w1 &) TRt 4TS Hiw s Dr. Brij Lal received

: membership of The Spiti Board of
T (SOEG), v, feereret 5O Y AR ) 0 ohi Sangh (Regd.), Kaza, H.P.
T4 19992000 & W | for the year 1998-2000.

<o Ao, Wit : Dr. V.K. Kaul nominated as
W 50 #0 Yo s1g0, 7Y e 9§ WEH  member of editorial board of Indian

B & @ wemefty W @ wew @ fag Perfumer  Journal published by
Essential Oil Association of India,

AP R | New Delhi.

Zo fodo Wve ® wplw @ ghm Dr. V.K. Kaul nominated as the

100
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participating member of MNational
Committee in Natural And Synthetic
Perfumery Materials (PCD-18) by
Bureau of Indian Standards, New
Delhi.

Dr. V.K. Kaul nominated as vice
president of Himalayan
Photochemical and Growers
Association, (HIMPA) Mandi (HP).

Dr. S.D. Ravindranath was
nominated a member of Tea Board
Advisory Committee for the
Assessment of Rejuvenation
Scheme from August 22-September
2, 1998,

Second Best Poster Award at
Conference on Biotechnological
Strategies in  Agroprocessing at
Chandigarh “Agroindustrial
Phytochemicals from Himalayan
Region”- IHBT, Palampur.

TESTING AND ANALYSIS

Essential oils from three
samples of Juneiperus macropoda
berries were estimated of for Mis
Hari Industries, Baggi, Mandi (HP).

GC analysis of one sample of
Tagetes minuta received from Sh
Umesh Chander, Distt. Una.

Determination of optical rotation
and refractive Iindex of three
samples of celery seed oil were
determined for M/s Reserche Spice
Qils Ltd., Pathankot,

Analysis of 212 soil samples
from private gardens.

CONSULTANCY RENDERED

Consultancy was given to Mis
Himachal Agro Processors Pvt, Ltd.
Bhambla, Mandi (HP) for production
of citrus peel oil, Tagetes and
Oeimum oils.
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LIBRARY AND INFORMATION

Optical fibre cable was laid and an
access to internet was provided to the
Institute staff for facilitating the literature
search and information retrieval. An
LCD-multimedia projector, CO-writer and
TechOptimizer were added for
enhancing the research capabilities and
communication skills.

During the year, 211books, 143
journals, 28 annual reports and 4 CD-
ROM databases were added in the
library collection. In the CDS/NSIS
package 211 records were entered in the
book database and 300 records in the
reprint and publication database

Library also extended reference and
consultation services to scientists and
research scholars from Extension
Centre, RRL Jammu, HPKVY, Palampur
and IVRI, Palampur.

The Institute was enrolled as a Life
Member to the Current Science
Association, Bangalore

INFRASTRUCTURE DEVELOPMENT

Tiffin Room Building was
naugurated by Dr. VL. Chopra.
Chairman, Research Council, IHBT on
April 14,1999,

Conference room, library and stores
were renovated to give a new look to the
Old Lab Blocks, Tea factory, electrical

12
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sub-station and wvehicle servicing unit
were added to the infrastructure. Guest
House Annex, Children parks at
Scientist Apartments and Bhamat
Colony were completed this year.

GREENHOUSE

Under modemisation plan, hardening
facility for tissue culture raised plants
was established in the form of a three
chambered polycarbonate sheet cladded
greenhouse. Each chamber having
dimensions of 44'x26" (LxW) is equipped
with automatic control systems for
controlling illumination, temperature and
R.H,, and fogging facilities. One of the
chambers is exclusively being prepared
for growing virus-free lilies.

TECHNICAL INFORMATION FOLDERS

The following technical information
folders were released during the year:

Fosa damascena (in English) and

TAAEA WAT T Hal (in Hindi).

13
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Mr. lan Dean
South Africa

Mr. Naresh Kumar
IMT, Chandigarh

Mr. B.K. Agarwal
D.C. Kangra

Dr. W.C, Vora
Liscknow

Dwr. Manju Sharma
DBT, New Delhi

Dr. N.K. Garguly
DGICMR, New Dalhi

Dr. Prabodh K. Sehajpal
GNDU, Amritsar

Mir. Raman Bhalla
Farrmer Ministar Pb. Gowl

Ov. 5.5. Goraya
GM Guru Tegh Bahadur Super Lid, Dasua

Dr. Sudesp Kumar
CSIR HQ, New Delh

Dr. Shakhi M, Upadhyay

Dir. Shiban Krshan Raina
Fellow, Indian Instt. of Advanced
Study, Shimia

Prof. Jaspal Singh
Haad, Depti. Sociology GHODU
Arnritsar

Prof. 5.5.Bir

Prof, Emertus, Depl. of Botany
Punjabi University, Patiala
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Mr. MK, Singh
Central Vigilance Cell
CTE, CVC, New Delhi

Prof, H, Lantz
Univ. of Ehlsan, Garmany

Dr. S.M. Maik
indian Instiule of Technology
Mew Debhi

Dr. F. Mullar
Univ. of Sieger, Germany

Mr. Brij Behar Lal Butai
MLA, Govt. of HP

Captain Atma Ram
MLA, Gowl, of HP

. Pramod Kumar Dixit
Advisor (Agri.)

UP Agri, Support Project Lucknow

O¢.5.5 Handa
[vrectar RRL, Jammiu

Dr. D.P.8. Verma
Ohio State Univ, USA

D, Anil Kush
Indo-American Hybrid Seads,
Bangalore

Dr. Judy Mann
IACR Rothamsted

Dr. Ajsh Chopra
BIOSYS Lid

Dr. Stephen James
IACR Rothamsted

Dr.¥.P. Abrol
Former ADG, ICAR,
New Delhi
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Dr.Harbhajan Singh Soch
VC. GNDU, Amritsas

Mr. O.R. Johar

Batlarpur Industries Lid.
Yamuna Magar

hr. Jack Smith
Mational Hesearch Councl
Cenada

D, Fam| K
Agric. Res. Council
South Africa

Cie. Rivica Kfir
CSIR, South Afnca

Dr. M.C. Mahagan
HFEY, Palampur

Mr 5.5, Gupla
Chiel Engineer, North HPSEB
Dharamehala

Mr. P.L. Chauhan
DFO, Banjar (H)

D, Armadit $ingh
Panacea Biotech Ltd. Lairu (Pk)

Dr. & K. Raychaudhuri
Darpctor MPL, Mew Dadhi

Mr. Vishnu Kant Seshin
Hon'ble Governor HP

Dr. Pradeep Seth
Prof, & Head
Microbictogy,
AlIMS, New Delhi,



BUDGET

STATEMENT OF EXPENDITURE
Rs. in lakhs
Budget sub head Non-Plan |  Plan Total
A. Recurring
Pay & Allowances 153,998 153.996
Contingencies 37.000 37,000
Maintenance 29.000| 29.000
Research Materals 70.000 70.000
HRD 1.241 1.241
Total A 281.237 291.237
B. Capital
Works & Services -91.783 81,783
Apparatus & Equipments 90.625 90.625
Plant & Machinery 0.000 0.000
Office Equipments 1.000 1.000
Furniture & Fiftings 2.000 2.000
Library books 33.000 33000 |
Models and Exhibits 0.500 0.500
Vehicles & Transport 0.000 D.000 |
Tools & Plants 1.000 1.000 |
Total B 219,908 219,908
TOTAL Recurring & Capital
P-15 Modemisation ANEH) e
Staff Quarter Capital 42.000 42.000
Stalf Quarter Revenue 5000 6.000
Lab Reserve Capital 0.000
Lab Reserve Revenue 0.000
Total Lab Reserve 0.000
Grand Total 297.237 0-908 508,145
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BUDGET ALLOCATION AND ECF OF IHBT
1983-84 TO 1999-2000

— EUDGET
—g== ECF

u..u:l””'ll

___F: E:.T.-t-L:I-iHJI]J-.J-Le'-FTﬂ--'-
B4 ES B 87 B B3 9 o 92 g% 98 97 88 &b
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| EXTERNAL CASH FLOW |

Rs. in l[akhs

1 |SSPO0OT. Cantral Scheme for Funciaring of Ayurveda/SiddhailUnani Pharmecopeasl Standards|  Min. af 2.000
for ISMBH Drugs . Haalth

7 |SSPOO0S. Cemiral Schama for Developmarnt of Agrotechniques snd Cullivation of Medicinal|  Min. of 0.500
Plants used In Ayurveda, Siddha. Unanl ard Homeopathy Health

1 [SEPDO0S Studkes on Profopiast Cufiune and Somatic Hybrdization = Rosa L DET 2.820

4. |S5P0010_Bioprospecting of Bilagica! Wealth using Biotechnolagical Tools DBT | 10.503

% [§5P0011  Princples and Techniques of Viral Disgnostics for Micropropagation and| DET 0,300
Flari-harticufture Industry il

B, |SSPHHZ Demarstration of Agratechnalegies end Trining on Produclion of Vieus Free Liles to| DBT 3250

| | Rural Farmers mcluding Women Population S e

7. |SSPHMY. Proposad for BM.Sc Agriculiure Biotechnology Teaching Programene [cofaboralive wih DET 6.600
HP¥W) i

8_|55P00T4 Contact Programme for Science Graduates of Norther Ragion DST 1.000)

#. |S5P0OTS Technalogy Demonstratian and Training on Cultivation and Processng af Medicngl| Mo of 0:B00
and Arornatic Plants - Furid Dey.

10. | SEP001E IFR Literagy: Challenges far the millennium DET 0.750

11, [ GAPDOGE. Pesticide Resiedue and Metsbalism in Tea NTRF 3.800

12, | GAPOG14. Bictechnalogy in Canservafion of Economic Plant Diversiy in Wesiem Himalayas DET 3110

13, |GPADOTS. DMA Fingerpring of Tea Germgiasm DET 371

T4 |GAPOUTT. Pnysmiogical and Bicchamical Shudws in Teas (Camelis sinsnsiz L (O} Kuntze)| DST OEGa)
Seads

15 |GAPDOTE lsolafion mnd Charactarsation of Dormancy Reited Genas from Tea (Camelia|  INSA 1,500
simpnsis L (0 Kunize) &

18 |GAPOOME. Survay, Propagation and Chemical Evaluation of Taxus species in Himalayan Region DET 3.800

17_|GAPDO20_Project Proposal for kmproving Tea Production of 150 acres in Hmachal Pradesh Tea Board|  4.000)

18 GHH:IM'I Ta Promaote the Mechanisation in Plucking and oibar Fieid Operation in Tea Gargens | Tea Board| 4,000
in Kangre Disticl, Himachal Pradesh

18 |GAPDO22 Screening of Westem Himalayan Flara far Nalural Radio Modifying Agants DRDO 1.000
30 | GAPDOZY Development of Orchid Micropropagstion s a Cotlage Industry for Rural Women of| 0BT 3820
Hirnachal Pradesh i S
Z1. | GAPDOZ4 Introduction of Large Scale CuRliveticn of Geranium and Lavander Crops in Hils of HP | ICEQFF | 0.970
77 |GAPOD3S LUpgradaton of Upscaing of Miompropagation of Bamboo (Dendroosamys famiftonii|  DET 13.180
8t Am. Ex Munfo}
73 | GAPOOZT. Desnonsiration of Technalegy for Procuction of Pland Material for Some High Valoe| NHEB 0860
Flewars
id. | GAPOOZE Mudulation of Wintar Dormancy in Tea. Biolrechnological Approach NTRF 20,000
25, |GAPO029 Standardization of Green Tea Manufaclure NTRE | 12810
26, | CNPDOOZ Propasal for Settng up of Tea Trial-cum-Demenstralion Plets at Mandy, Chamba and | Tea Board 0B85
= mtricks of Himachal Pradesh
27 |CLPDOOZE: To develap Appropniaie Technalegy for Demsticaban of Eupharbia prosirats Panaces | 1.000
Biobek
Royaity Fromin
Job Wark
Tastng and analyticsl charpes 0.167
Oilvar fechniced sarvices 12002
TOTAL 123114
Saka of Lab Products 1.230
Lib Reserve 26231
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STAFF AS ON 31.3.2000

DIRECTOR
DR. P.S. Ahuja

SCIENTIST F

Dr. D. Mukherjee

Dr. 5.0, Ravindranath
Dr. R.P. Soad

SCIENTIST EU

Dr. P.K. Nagar
Dr. Adarsh Shanker

SCIENTIST EI

Dr. V.K. Kaul

Dr. R.D. Singh

Dr. Arvind Guiati
Dr. Anil Sood

Cr. 5.AA, Zaidi
Dr. H.P. Singh

Dr. Bikram Singh
Dr. Virendra Singh
Dr. Arun K. Sinha

SCIENTISTC

Dr. Madhu Sharma
Er. K.K. Singh

Dr. Sanjay Kumar
Mr. D. Dhyani

Dr, Ashu Gulat

Dr. Brij Lal

Dr. Mahipal Singh
Dr. R.K. Sud

Dr. Gopd Chand
Dr. Amita Bhattacharya

Dr. Aparna Maitra
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SCIENTISTH
Er. G.0. Kiran Babu

Mr. Shriram Yadav
Mr. Jonnala Kotesh Kumar

TECHNICAL OFFICER B
Dr. Raja Ram:

Mr. Brajinder Singh
Mir.Mukhtiar Singh

TECHNICAL OFFICER A
Me. C.L. Mishra

Me, B.K. Tandon
Mr. Om Prakash
Mr. B.5. Shekhawat

SH. TECH. ASSTT.
Mr. P.V. Maheswara Rao

TECH. ASTT. GR. Vil
Mr. Remdeen Prasad

LIAISON ASSTT.
Mr. U.B. Singh

TECH. ASTT.GR. Il
Mr V.5 Dhadwal
Mr. Khiushal Chand
Mr, Dhruv Kumar
Mr. Asay Parmar

EXECUTIVE ENGIMEER
Er. R.K. Bindal

ASTT, EXECUTIVE ENGIMEER
Er. .5 Mishra

Er. H.5. Gupla
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JUMIDR ENGIMEER
Er. Rakesh Verma
Er. Anil Kumar

DRAFTSMAN
Mr. Karandeep Sood

TECH. ASTT. GR. lI{3)
Mr. Santosh Kumar

ADMN. OFFICER
Mr. 5.C. Tyagi

FINANCE & ACCTS. OFFICER
Mr. Devikl Nardan

SECTION OFFICER [GEN)
Mr. K. Ngahanshang

SECTION OFFICER (F&A)
Mr. Osing Marchang

DY. 5PO
Mr, Yatinder Chauhan

PRIVATE SECRETARY
Mr. J.K. Parasher

ASSISTANT (GEN)
Mr. Ranbir Singh
Mr, Shanker Dass Rishi

ASSISTANT (FEA)
Mr. Darshan Singh

STORE & PUR. ASSTT.
Mr. Wijay K. Chaudhary
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SEMNIOR STENOGRAPHER
Mr. Ramesh Kumar
Mr. Didar Singh

JUNIOR STENOGRAPHER
Mrz. Renu Saod

JUNIOR TRANSLATOR
Mr. Sanjay Kumar

upc
Mr, Shanti Kumar
Mr. Raj Kumar

LDC

Mr. Manoj Kumar
Mre. Vimla Devi

Mr. Rajeav Soaod

SECURITY OFFICER

Lt. Col. Onkar Nath Sharma (Retd.)

WATCH & WARD ASSTT.
Mr. Jath Ram

CARE TAKER
Mr. Jestendra Singh Bisht

STAFF CAR DRIVER
Mr. Om Prakash

Mr. Kewal Chand

Mr. Pratap Chand

COOK
Mr. Oman Singh
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TR HELPER

;ﬁ-w_m HA Mr. Naresh Kumar

ft 3w g Mr. Amar Singh

A CHOWKIDAR

PR o e e Mr. Parshotam Lal

o) gIETYER UEE Mr. Balashwar Prasad

o) T IH Mr. Jagat Ram

i1 TETET T Mr. Bahadur Ram

) T T Mr. Kartar Chand

1 Hra TEA MAKER

st oftEr Mr. Jaundha Ram

T B SCIENTIST FELLOW

B1. AR Gy Dr. Subedar Pandey

BT T ArEa Dr. Pushpa Yadav

Bl TH AT Dr, Umar Mehmood

=, Heag g fHe Mr. Sarabdeep Singh
Frasd agrfanee RESEARCH ASSOCIATE
=1 fern wm Or. Chitra Sood

. U FHeraf Dr. A, Leelaveni

=1, fafs ame Dr. Vipin Kumar

it feel o SENIOR RESEARCH FELLOW
ot e AR i hr. Pratap Kumar Pati

=t & v= & 949 Mr W.H.K Verma

sft=efl T wpaf Mrs. Anupama Sharma

o e Tt Mr. Chandan Sharma
ayary frerd el JUNIOR RESEARCH FELLOW
ot TIE SETY R Mr. Rajesh Kumar Gupta
aft =g T Mr. Narinder Kumar

ot FEdR A T Mr. Lakhwvir Lal

L A U R O Ms. Jyoti Raizada

oft T ST 1,1.2000 9) Mr. Rajash Thakur (w,.ef 11,2000}
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SPONSORED PROJECT STAFF

Dr Sanjivina Bhandan, Project Fellow

Dr Mahipal Singh, Project Fellow .

Mr K. Eottaisarmy, Projact Asstt,

Ms. Bandana, Project Asstt

Mz, Rashmita Sahoo, Project Assit

Mr. Amit Chandra Kharakwal, Project Assi
Mr Sandeep Pathena, Project Asstt

Mr. Dheeraj Vyas, Project Asstt,

Ms. Gadbole Savita Krishnarao, Project Assit
Mr Ripu Daman Kumar, Project Asstt

Ms. Shivani Jaggi, Project Asstt,

Mr Dharam Singh, Project Asstt

Ms Indra Sandal, Project Assit.

Ms. Ruchi Dogra, Project Asstt

Ms. Radhika Sharma, Project Assit

Mr. Bhupendra Kumar Joshi, Project Assit
Mr. Ramash Chand, Project Assit.

Mr. Vishayit Kumar Sharma, Project Asstt
Ms. Poonam, Project Assit

Ms. Poonam Jasrotia, Project Asstt.

Mr. Dalsep Thakur, Project Assil

M=, Punest Kaur, Project Assit

M=, Monalika Upadhyaya, Project Assit.

Mr. Sanjeev Kumar Sharma, Research Asstt
Mr. Sanjeev Mohan Bhagat, Fleld Assistant
Mr. Rafesh Ghawana, Field Assistant

Mr. Ankush Viyas, Flald Assistant

Mr. Ramash Kumar, Field Assistant

Mr. Pawan Kumar, Field Assistant

Mr. Azhwini Kumar, Fisld Assistant

Ms. Suman Lata, Project Attendent

Mr Bal krishan, Halpar

Mr Bahadur Singh, Lab-cum-Fiedd Attendent
Mr Panchhi Ram, Lab-cum-Field Attendent
Mr Ashwani Parmar, Lab-cum-Field Attendent
Mr Sanjay Kumr, Lab-cum-Field Attendent
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Mr. Balwant Singh, Field Helper
Mr, Ashok Kumar, Moblile Lab WVan Driver-cum-
Attendent

GRADUATE TRAINEE
Mr Arun Katackh

NEW APPOINTMENTS

Dr. Aparna Maitra, Scientist C 26 4 1550

Mr. Rajeev Sood, LDC  31,12.1998

Mr, Jonnala Kotesh Kumar, Scientist 07_3.2000

Mr. Bhupendra Kumar Joshi, Project Asstt.

10.5.1999

Mr. Ramesh Chand,  Project Assit
17.5.1989

Mr. Arun Katoch, Graduate Traines
08.6.1999

Mz, Godbole Savita Krishnarao, Project Asstt
05.7.1880

Dr. Umar Mehmood, Scientist Fellow
12.7.1989

Mr. Vishavjit Kumar Sharma, Project Asstt
26.7.1999

Ms. Poonam, Project Assit.
16.8.1999

Mr. Rajesh Thakur, Project Asstt.
1B8.8.1933

Mz Poonam Jasrota, Project Asstl
30.8.1939

Mr. Sanjesv Mohan Bhagat, Field Assistant
DB.9.1890

Mr. Sanjeev Kumar Sharma, Research
Assistant 0B.9.199%
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Mr. Balwant Singh, Field Helper
10.9.1998
Mr. Daleep Thakur, Project Assit.
16.9.1999
Mr. Rajesh Ghawana, Field Assistant
20.9.1999
Mr, Ankush Vyas, Field Assistant
23.9.1999
Mr. Ramesh Kumar,  Field Assistant
26.9. 18499
Mr. Pawan Kumar, Field Assistant
29.9.1999
Mr. Ashwini Kumar, Field Assistant
30.9.199%
Mr. Sarabdeep Singh, Scientist Fellow
31121959
Mr. Rajesh Thakur, Junior Research Fellow
01.1.2000
Dr. Vipin Kumar, Research Associate
04.2.2000
Ms. Puneet Kaur, Project Asstt
07.2.2000
Ms. Monalika Upadhyaya, Project Asstt.
23.2.2000
STAFF LEFT
Mr. Arun Kumar, Graduate Trainee
2191980
Mr. Vishawjit Kumar Sharma, Project Assistant
4,10.1599
Mr. Rakeshwar Singh Guleria, Project Assistan!
10.12.1999
Mr. Virendra Prasad, Project Assistant
30.12.1989
Mr. Ramesh Chand, Project Assistant
04 1.2000
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RESEARCH COUNCIL

CHAIRMAN

Prof W.L. Chopra

Mational professor

Mational Research Centre on Plant
Bistechnology

Indian Agricultural Research Inshitute
New Delhi 110 012

MEMEBERS

Prof. Hariom Agarwal

Co-ordinator, biotechnology Programme
Himachal Pradesh University

Summer Hill, Shimla- 171 005

Prof. P K, Khosla

Wice Chancelior

Himachal Pradesh Krishi Vishvavidyalaya
Palampur- 174 tez

Dr. P. Ramaxnshns
General Manager
Research & Developmant
Tata Tea Limited
Calcutta- 700 020

Dr. M L. Mahashwar
LMD Consultant

B E, Street- E, Mayapuri
New Delhi- 110 084

DG's Nominee

Or, N K, Dadlan

Senior Scaentist

Indian Agricultural Research Institute
Mew Delhi 110 012
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Mr. 5 L Gowvindwar

Director

Department of Biotechnology
Governmant of indig

MNew Defhi 110 001

Dr. S.K Sharma

Advisor (Ayurveda)

Ministry of Health & Family Walfare
Department of Indian System of Medicine
MNew Delhi 110 001

Dr. Sushil Kumar

Director

Central Instt. of Medicinal & Aromatic Plants
Lucknow- 226 015

Dr. P.8. Ahuja
Director

Instt. of Himalayan Bioresource Technology
Palampur- 176 061

Secretary, Research Council

Or. D. Mukharjes

Scientist

Instt. of Himalayan Bicresource Technaology
Palampur- 178 061
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MANAGEMENT COUNCIL

CHAIRMAN

Dr. P 5. Ahuja

Director

Instt. of Himalayan Bioresource Technology
Palampur- 176 061

MEMEBERS

Or. R.P. Bajpal

Director

Central Scientific Instruments Organisation
Chandigarh

Dr: R.P. Soad
Scientist
Instt. of Himalayan Bloresource Technology

Dr. R.D. Singh
Sclentist
Instt. of Himalayan Bicresource Technalogy

Or. Madhu Sharma
Scientlst
Instt. of Himatayan Bioresource Technology

Or. R K Sud

Scientst

instt. of Himalayan Bioresource Technology
Er 3.0, Kiran Babu

Scientist

Instt. of Himalayan Bioresource Technology
Mr. R.K. Tandon

Technical Officer
Instt, of Himalayan Bloresource Technology
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Finance & Accounts Officar

Instt. of Himatayan Bloresource Technology

MEMBER SECRETARY

Mr 5.C Tyagl

Adminisirative Officar

Instt. of Himalayan Bioresource Technology

DG or his nominees






