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FOREST RESEARCH INSTITUTE
DEHRA DUN

ForestResearchInstitute(FRI),DebraDun has its root in theerstwhileImperialForestResearch
Instituteestablishedin 1906to organiseand leadforestryresearchactivitiesin the country.The Institute
caters in particular,to the researchneeds of the Indo - Gangeticplains of Punjab, Haryana,Chandigarh
andUttarPradeshas well as the new StateofUttaranchal.This Instituteis alsoaDeemedUniversityand
presently offers Post - Graduate courses in Forestry Economics and Management, Wood Science and
TechnologyandEnvironmentalManagement,Post-GraduateDiplomacoursesinPlantationTechnology,
Pulp and Paper Technology,BiodiversityConservation,and Doctoralprogrammeson various forestry
aspects.

PROJECTS COMPLETED DURING 2000-2001

Project 1: Anatomical variation vis-a-vis wood quality in different clones of Populus deltoides.
[FRI-97/BOT-12]

Objectives: (a)Tostudythevariationin anatomicalparametersandspecificgravityin differentclonesof
P deltoidesgrowninplantationswitha viewto selectsuperior/ betterclonesfordifferentenduses. (b)To
developa quickevaluationmethodforpredictionof wholetreefibre lengthand specificgravity.

Results: Significantinterclonalvariationsconductedin la-year-oldtreesof 18clonesofPopulusdeltoides
suggeststhatthepotentialto selectindividualclonewithsuperiorraw materialqualityforintendedusee.g.
solid wood, paper and pulp etc. Best clones in terms of wood quality,growth rate may be projected for
largescaleplantationforvariousenduses.

Project 2: EIDuent treatment in Pulp and Paper Industry -Productiotl of nitrogen fertilizer / soil
conditioner. [FRI-94/C&P-13]

Objectives: (a) Recovery of commercial lignin from black liquors, purification and characterization.
(b)OptimizationofreactionconditionsforOxidativeammonolysisoflignintoincorporatehighestpossible
amountofnitrogeninlignin.

Results: Modified soda lignin and lignosulphonateobtainedupon ammonolyseswere tested for their
efficacy as fertiliser and soil conditioner. It has been observed that N-modified lignin has marked
advantageoverunmodifiedlignin,controlandurea inthe growthofplants.

Project 3: Ecological monitoring of biodiversity and the strategy for conservation thereof in U.P.
[FRI-83IEco-2]

Objectives: (a) To determine the ecological succession and future of ecosystem. (b) ConserVation
strategy(in-situ)of rare andthreatenedspecies.(c)Todeterminethepopulationstructureandcommunity
organizationbased on resource availability.(d)Plant trait and their strategywith relation to altitudinal
variation. (e) To determine the seed bank reserve as per the gradient.

.
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Results: The result of high diversity index of Golatappar slope is an indicator of more stable system
comparedto that of Thano,whichappearsto be highlydisturbed.In the studyin Sal forest,the largergap
showedlowdiversityindexandcreatedhomogeneousconditionwhichisfoundfavourablefor treespecies.

Project 4: Phytochemical examination for the utilisation ofleaves, barks, fruits and root ofIndian
forest trees. [FRI-53/Chem-3(i)]

Sub-Project: Studies on vegetable dyes from Pinus roxburghii, Populus deltoides,Shorea robusta,
Lantana and Teak.

Objectives: Todevelopnaturaldyes fromhithertounexploredabundantlyavailableplantsto prote~tthe
environmentalpollution.

Results: Methods were standardizedto isolatedyefrom Populusdeltoides,Pinus roxburghiiand other
species.Optimumdyeingconditionsusingthesedyesandmordantsweredetermined.Fascinatingshades
with good fastnessproperties were developed on silk, wool and cotton using Populusdeltoides, Pinus
roxburghiiandotherdyes.Practicaldemonstrationof dyeingwithnaturaldyeswasdemonstratedduring
VirasatMelaonWorldEnvironmentDay andon TechnologyDay.Dye extractedplantmaterialcouldbe
converted to compost.

Project 5: Studies on nursery diseases of Dalbergia sissoo. [FRI-139/Path-9]

Objectives: To study diseases in nurseriesaridprepare a diseasecalendar.

Results: Periodic monitoringof diseases in nurseries andplantationwere done. In New Forest nursery
out of 56 clones of Sissoo, 3 clones were found to be free from rust infection. Out of 29 clones at
Lacchiwala,7clonesexhibiteddiseaseindexbelow5%. AtPontaSahib(HimachalPradesh),assessment
of 16clones showedveryrare occurrenceof the rust. Diseaseincidenceof Colletotrichumleafblight in
andaroundDebraDunandinHaryanawasrecorded.An experimentconductedatLacchiwalato manage
therust disease,a significantBayletonwas foundeffectivein controllingthediseasefollowedbyDithane
M - 45 andBavistin.

Project 6: Bio-geochemistry of forest ecosystems of Chakrata and Mus~oorie Forest Divisions.
[FRI-72/ FSLR-5]

Objectives: (a)To determinethe effectof geomorphologyand topographicpositionson the properties
and nutrient statusof soils and the variationsin the forest composition and the distributionof flora and
ecologicalspeciesgroups.(b)Tostudythe interrelationshipbetweensoil,geomorphologyandvegetation
will be workedoutandutilitymaps willbe prepared.

Results: Studies carried out in Rajpur and Clordend blocks of Mussoorie forest division. The surface
horizonsof allthesoilsarerichinorganicmatter.Further,ithasbeenseenthat thereis definiterelationship
betweensoil,floristiccompositionandparentmaterial.

Project 7: Studies on cultivation and optimum time of harvesting of tropical and subtropical
medicinal plants of high market value. [FRI-28/NWFP-l]

Objectives: Todevelopthe suitablepackagefor large-scalecultivationof medicinalplants.

Results: CultivationpackageforSpilanthesoleraceawasoptimized.Theplantswerepropagatedsuccessfully
throughseedgermination.Maximumyieldwasachievedunderagrowingmedium consistingofsoil+FYM
soiltreatmentinratioof 1:1.Theperhectareyieldwas3.56quintals.

.
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Project 8: Preparation ofVolumeand YieldTable of promising (D-121and G-48) clonesof Populus
deltoides in North India [FRI-33/RSM-3].

Objectives: Preparation of Volumeand YieldTableof D-121 and G-48 clones of Populus deltoides.

Results: The volumetableof two clonesof Poplarwas publishedin IndianForester.

Project 9: Marketing mechanism for Farm Forestry Trees - A case of important North Indian
markets. [FRI-37/RSM -7]

Objectives: (a) To studythe combinationsof forestry tree species (alongwith agriculturalcrops) in the
farmingsystems.(b)Toexamineexistingmarketstructure(network)andprice- spreadforselectedforest
trees in sample markets. (c) To document and analyse farmer's perceptions about the role of existing
harvestinglawsfor farmforestrytrees. (d)Toexplorepossibilitiesfor effectingefficiencyin the present
foresttreemarketingsystems.

Results: Most of the projectworkrelated tocollectionof socio-economicandmarketingdata from field
completed. Datarelatedto tree growers' perceptionregardingthe prevalentfarm forestrytree harvestis
being collected.Analysisof the datais in progress.

Project 10: Poplar Improvement in India. [FRI-2ISilva-2]

Objectives: (a)Multiplicationandcoloneltestingof selectedPoplarclones,genotypesx siteinteraction
studies. (b) To investigate the genetic variability and diversity with the help of molecular method.
(c) Nursery screeningandfield-testingof U.S.A. germplasmfor releasing F.R.I. seriesPoplarclones.
(d) Controlandopen pollinatedprogeny testingfor evolvingsite specificclones. (e) Establishmentand
enrichmentof nationalgermplasmbank,breedingorchard,breedingnurseryandgenebankofPoplar and
fingerprintingof Poplarclones.

Results: AnnualdatawererecordedandevaluatedpertainingtoplantationsinSultanpurandRai Bareilly
districts.50 promisingcloneswereplantedat two sitesin threereplications.Third Phaseof20 promising
clones with 5 best check were planted in the field by different coordinating centres as per prescribed
schedule. Annual data were recorded for U.S.A. Germplasm, best 100 individuals were selected,
multipliedandplantedin threereplicationalongwith 10bestcheckfor thereleasingof the newclonesof
FRI series. Best 5 individuals were selected from each of 10combinations and 20 open pollinated
progenyof 1999,multiplicatedandplantedin R.B.D.design.Restof seedlingsof progenytrialof hybrid
and open pollinated were planted in the field at Amroha, Bijnor and Unnao in R.B.D. design in three
replications. Two year old breeding orchard having 40 promising male and female clones have been
established.

Project 11: Resin tapping by "Borehole" method in Pinus roxburghii. [FRI-127/Silva-l0]

Objectives: (a)To studythe effectof Boreholemethodtechniqueonphysiologicalbehaviorsandgrowth
of the trees. (b)Tosee the feasibilityof conservationand managementof Pine resources in Indiaby this
method.(c)To analyzelabourproductivity.

Results: The new techniqueof "Borehole"tappingwillminimizethedamageof Pineresourcesof India
and willproducepureresinin lesslabour.

.
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Project 12: Transplantation ofta)) plants. [FRI-128/Silva-ll]

Objectives: (a)Tostandardizenurserypracticeof raisingtallplantsofvariousspeciessuitableforavenue
plantingand landscaping.(b)Tocomparethe economicsandperformanceof differenttypesand sizesof
bags required for raising tall plants. (c) To develop technique andequipments for digging out, loading,
unloadingandtransportationof semi-matureplants..
Results: The objectiveof raisingplants innurserywascompleted.Growthdata of seedlingsof various
species recorded and compared.

Project 13: Studies on reducing drying time in solar kiln. [FRI-40IFPD (WS)-3]

Objectives: Toexplorethepossibilitiesof reducingthedryingtimein solarkilnusingdehumidifier.

Results: Nearly 15percent savingin the dryingtime achievedby usingdehumidifieras an extraunit in
solarkiln.

Project 14: Studies on wood working, carving and wood finishing on plantation timbers and
developmental work on utility processes and performance. [FRI-46/FPD(WWF)-9]

Objectives: (a)Toevaluate wood working, carving and finishingpropertieson Indiantimbers. (b)To carry out
developmentalWOIKon wood finishingaspectsincludingsurfaceimprovementofjuveniletimbers.(c)Todevelop
utilitypackage for technology transfersto the forestbased industries.

Results: The working quality indices for few forestry species were evaluated to make meaningful
comparisons and groupings for end uses in the furniture and joinery sector. Data on about 85 species have
been generated.

Project 15:Development oflaminated wood from Eucalyptus and Poplar for joinery and furniture
item. [FRI-I09/FPD(WWF)-22]

Objectives:TodeveloplaminatedwoodfromEucalyptusandPoplarforjoineryandfurnitureitems.

Results: The laminatedwood conceptdevelopedfrom plantationspecieshav.eshownthat these woods,
small girth logs could well be used against solid counter parts and even has an edge due to freedom of
arrangementsand associatedease in processing.Markedanisotropyreductionshave alsobeen noticedin
the laminatedwoodforms includingstressbalanceandotherparametersvis a vis solidwoodforms.

Project 16: Chemical plasticization and densitication of Poplar wood for making suitable bent
wood component for furniture and joinery. [FRI-120/FPD (WS)-27]

Objectives:ToproducecompressedwoodfromPoplaraftervapourphaseammoniatreatmentand .

testing its propertiesfor arched doors, window framesand oval table tops etc.

Results: A new design of bentwood chair using vapour phase ammonia plasticization technique was
madeanddemonstratedto variousentrepreneursdealingwithfurnitureindustry.

Project 17: Developing computerized control kiln drying system. [FRI-121/FPD(WS)-28]

Objectives: (a)TosystemisetheexistingIndianstandardskilndryingschedulesanddevelopcomputerized
programme.(b)To developsystemforcomputerizedapplicationof kilndrying schedulesandcontrolof
kilndryingconditions.

.
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Results: Basedon thediffusiontheoryofdryingsystematizationof IndianStandardskiln-dryingschedules
were completed and developed a computer software to evolve kiln-drying schedules for new species.
Specificationfor theprocurementof automatickilncontrolcomponentswaspreparedinconsultationwith
Director,USIC,RoorkeeUniversity.

.
Project 18: Evaluation of physical and mechanical properties of Populus deltoides, Ailanthus
excelsa, Salix alba and Paulownillfortunei and classification and grading of timber for different
end uses. [FRI-134/FPD(TM)-30]

Objectives: To test and evaluate physical and mechanical properties of Populus deltoides, Ailanthus
excelsa, Salix alba and Paulowniafortunei for different end uses.

Results: The strengthdata indicatesthatSalixalba (Nainital,U.P.)exceptin onepropertyi.e. toughness,
meets the weightand strengthrequirementsof willow clefts for cricketbats specified in IS:4422.From
the present studies it is suggestedthat it is suitableforcheaper varietiesof sportsgoods, artificial limbs,
handicrafts, toys etc. besides packing cases and crates. Physical mechanical propertiesof 18clones of
Populus deltoides were also evaluated to study the effect of different clone on strength properties of
this species. Studies on the effect of age 2,3 and 4 years of Paulownia fortunei trees on specific
gravity and strengthpropertieshave indicatedthat most of the strengthproperties increaseswith age. It
is also observed that variation of strength properties along tree heights of Paulowniafortunei is not
significant. Studies on comparison of Paulowniafortunei and Populus deltoMes have indicated that
species gravity and strength properties of Paulowniafortunei an~lower than two years old Populus
deltoMes.

EXTERNALLY AIDED PROJECTS

Project 19: Reclamation and ecological monitoring of Iron ore mines in Saranda Bonai range.
[FRI-23/ FSLR-6; SAIL]

Objectives: Todevelop appropriateecorestorationtechnologyfor ironore"rrrinesin Bihar & Orissa.

Results: The dumping of over burden, waste and iron ores fines have resulted in major degradationof
landintheminingareaatBolani,ahillyterrain.It istherefore,recommendedtotakeupecosystemregeneration
intheseareasimmediately,afterpreparingthesurfaceaccordingtoappropriatesoilandmoistureconservation
measure.

OLD PROJECTS CONTINUED DURING 2000-2001

Project 1: Computerisation of anatomical database of Indian hardwoods for the purpose of their
identification. [FRI-17/BOT -7]

Objectives: Todevelopa softwareforcomputerassistedwoodidentificationanda CD having the wood
anatomicaldetailsforallIndianhardwoodsalongwiththeirmicrophotographs.

Achievements: Data collection and entry was carried out under different modules for
Microphotographs of three sections viz. transverse, radial and tangential of 25 species were taken
and stored. Data of 2000 wood samples present in p.R.!. Xylarium were entered.

.
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Project 2: Computerization of Herbarium of Forest Research Institute, Dehra Dun. [FRI-15/
BOT-5]

Objectives: (a) To computerize P.R.I. Herbarium through development of database on whole ofthe
generic and speciesdiversity and type specimenstypicaloflndian forestbiodiversity as represented in
the repository.(b) To dev~lopa multimedia- orientedCD / CQ-ROMcoveringtaxonomicand
phytogeographicentities on the speciesof economic importance.

Achievements: Studied and catalogued 100 type specimens for the purpose of computerization. 50
specimensof BamboohousedinFRIherbariumwerestudied.Genericentityof 100taxawasnomenclaturally
studiedfordatabaseincorporation. .

Project 3: Flora of stress sites of Sultan pur and Rai Bareilly. [FRI-98/Bot.-13]

Objectives: To studythe flora and ethnobotanyof differentregionsof the area and select/ recommend
plantsof economic/ medicinalimportanceforplantingin suchareas.

Achievements: Survey of floraand ethnobotanicalinvestigationshave been carriedout in the area and
specieshave been screenedforplanting in such areas.

Project 4: Selection, identification and evaluation of wild plant species for urban planting
[FRI-99/Bot-14].

Objectives: (a) To survey, select and propagate the wild plant species of ornamental value for urban
planting. (b)Toconservethe speciesthroughex-situconservationmeasures.

Achievements:Enumerated25wildspecieswithdetails.Germplasmmaterialsof5 specieswerecollected
for multiplicationand is availableforthe endusers.Packagesdevelopedforcultivablemedicinalplants.

Project 5: Survey, selection, ex-situ conservation and propagation of Himalayan Bamboo.
[FRI-I00/Bot-15]

Objectives: (a) Surveyof Bambooforests.(b)Toanalyzethethreat indexof variousBamboo speciesof
higheraltitude.

Achievements: Field studies on hill Bamboo growing in differentparts of Garhwal Himalaya for the
selectionofbestqualityof arundinariaspecieswerecarriedout.Itisfoundthatthebestqualityaredistributed
in YamunaandMussoorieareas.

Project 6: Morphological studies on the infra-specific taxa of Bambusa bambos (Linn.) Vossand
Dendrocalamus strictus (Roxb.). [FRI -114/BOT-17]

Objectives: (a)To studyinfra-specificranksunderBambusabambos and Dendrocalamusstrictusand
prepare a taxonomicaccount for their identification.(b)To developdatabasefor GIS integrationon the
taxaof phytogeographicalconservationvalues.

Achievements:100specimenswithvegetativefeaturesoftaxonomicsignificancerepresentingthespecimens
of BambusabambosandDendrocalamusstrictusrepresentingHimachalPradesh,Jammu and Kashmir,
Uttaranchal,UttarPradeshandMadhyaPradeshwereexaminedforstudyingthevariabilityatintraspecific
level. Field observationon introducedand wildforms of the above mentionedspeciesgrowing in New
Forestandvicinitywasmade.

.
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Project 7: Environmental protection through modified pulping and bleaching processes -Alkaline
peroxide pulping and bleaching of non-woods. [FRI- 87/C&P - 6]

Objectives: Toget betterpulp with lesserpollutionload.

Achievements: Oxygendelignificationstudiesof wheat strawsodapulp (kappano28) werecarriedout
andcomparedwithconventionalbleachingsequence(CEH)withrespecttopulpyield,bleachibility,strength
propertiesand effluentcharacteristics.It wasfoundthat introductionof oxygengavebetterresultsin all
respects.

Project 8: Studies on modification of industrial lignin for imparting delignifying properties.
[FRI- 91/C&P -10]

Objectives: Toidentifyeconomicallyviablechemicaladditiveforacceleratingdelignificationforhigher
pulpyield,andreducingchemicaldemandduringbleaching.

Achievements: A new chemicaladditivehasbeenidentified.The resultsonBambooandEucalyptus.are
encouragingwithrespecttoincreaseinpulpyield,reductioninkappanumberandimprovementinstrength
properties.The resultingpulpsrequiredlessbleachingchemicalsto achievesamelevelof brightness,thus
reducingpollutionloadandhelp to conservethe resources.A patent isbeing filed.

Project 9: Improved utilisation of raw materials for pulp and papermaking including juvenile tree
utilisation [FRI-129/C&P -14].

Objectives: To explore and identify new raw materials for the manufactureof various grades of paper
particularlyfromplantationgrownandjuvenilewood.

Achievements: Kraft pulping of eighteen clones of Populus deltoides was carried out and their
papermakingcharacteristicswereevaluated.Elementalfreechlorinefreebleachingofsixcloneswascarried
out and the properties of bleached pulps as well as effluent characteristicswere determined. Cold soda
highyieldpulpsofninecloneswereprepared.40-45%reductioninkappanumberwith70-99%brightness
gainwas achievedby oxygenpretreatment.

Project 10: Studies on isolation and characterization of polysaccharides of abundantly available
seeds, trees, shrubs, leaves, bark and exudate gums. [FRI-51/Chem-l(i)]

Objectives: To studythe structuralinvestigationof CassiataraLinn. seedpolysaccharide.

Achievements: The moisture content and ash content of the isolated cold water soluble andhot water
solublepolysaccharideshavebeendetermined.Presenceofgalactoseandmannosewasconfirmed.Optical
rotationof coldwater solublewasalsodetermined.

Project 11: Studies on isolation and characterization of polysaccharides of abundantly available
seeds, trees, shrubs, leaves, bark and exudates gums [FRI-51/Chem-l(v)].

Objectives: Toevolvechemicalmodificationof polysaccharideforindustrialapplications.

Achievements: Carbamoylethylatedderivativesof Cassia tara gum and guaran (pure polysaccharide
isolated from guar gum) were prepared and theirrheological studieswere also carried out.Acrylamide
graftedproductof Cassiataragumpreparedandwhendissolvedincoldwaterformeda gelofcommercial

.
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Project 16: Studieson Tree- Bearing oilseeds. [FRI-54/Chem-4(ii)]

Objectives: Tofind sourcesof oilsand wettingagents fromtree borneoilseeds.

Achievements:Physico-chemicalconstantsandcompositionof thefattyoil isolatedfromGarugapinnata
seedswere determined.Essentialoil of Fraxinusmicrantha seedswas isolatedby hydrodistillationand
analysed by GC-MS, which showed the presence of 30 compounds of which 16 were identified.
Physico-chemicalconstantsof theoilwerealsodetermined.Resultsrevealedthatwettingagentsprepared
fromHolarrh£naantidysentricawerebetterthanTurkeyredoil (sulfatedcastoroil)whilethatofJatropha
curcus,Prunuspadus and Dilleniapentagyana were comparable to sulfatedcastor oil.

Project 17: Regeneration, mortality and species diversity in Sat forests of D.P. [FRI-22/Eco-l]

Objectives: (a) To assess the cause of poor regeneration and mortality. (b) To develop the methods for
restoring species diversity, regeneration and mortality of Sal forest. (c) To assess the caIT)'ingcapacity and
sustainable productivity of Sal. (d) Tofind out the impact of cultural operations on the growth and productivity
of regenerating of Sal forest.

~chievements: It has been observed that Syzygium cummini is the best indicator of Sal regeneration.
Similarly normal population curve was obtained in Lacchiwala slope with Mallotus philippensis, Syzygium
cummini and Ehertia laevis as one of the most common associates of the Sal. Further the seedling and
sapling population were maximum in between 9-] 7% moisture regime. With regard to mortality the photo
imagery and satellite imagery from 1959 to 1999 has clearly shown that the corridor in Barkot Range has
shrunk by 2] %. Increase in temperature has ultimately affected the health of Sal since] 980 onward and
exhibit the sign of mortality since 1990.

Project 18: Impacts of pollutants on tree species in Doon valley. [FRI-116/Eco-3]

Objectives: (a) To assess eco-physiological changes due to pollutants. (b) To see the efficacy of Sal
forestsinpollutionabatementonhighways.

Achievements: Concentration of atmospheric SO2 and suspended particulam matter (SPM) was collected
from StatePollutionControlBoardforroadsideatoneplaceonly.Collectionof surfacesoilsamplesfrom
differentgradientsalongthe highwayhasbeen done.Analysisof thesesamplesin thelaboratoryis being
carriedout.Periodicalsamplingof leafsamplesfor leaf area,chlorophylla, b, leafmoisture,leafpH etc.
were done at the differentgradientsandalongthe high wayon eitherside.

Project 19: Role of forest in soil and water conservation. [FRI-117/Eco 4]

Objectives: To studyhydrologyandnutrientdynamicsinforestwatershedof Shiwaliks.

Achievements: Hydrologyand soilparameters were studied in Kulhal forestwatersheds (BhuraShah
Rao) of Shiwaliks in Dehra Dun district of Uttaranchal. Forest watersheds had higher organic matter
content,highernutrientcontent(NPK)andmoistureregimein comparisontotreelesswatershed.Surface
runoffof water in forestwatershedswas lesserthanthe treelesswatersheds.Soilloss (tfha/y)7.3 inforest
area and ]9 in treeless watershed was observed. In wet periods treeless watersheds return 80 to 85%
rainfallasstreamflow,whereasforestwatershedsreturn 15to 20%of rainfall.Waterlossis approximately
proportionalto thestreamflowandvariesfrom about0.1mmperday inthe driestperiodto about3.0mm
per day in wettestperiod.

.
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Project 20: Plant growth strategy characterization, diversity and vegetational dynamics of
rehabilitated and derelict mined ecosystem in western Himalaya. [FRI-130/Eco-S]

Objectives: (a) To provide inputs for eco-restoration of degraded habitats in the Himalayan region.
(b)Toasses the biologicaldiversityin degradedhabitats.

Achievements:Vegetationsurveywascarriedoutindifferentmicrohabitatsidentifiedunder rehabilitated
and derelictminedecosystems.Soil sampleswerecollectedandanalysed.Phenologicalobservationsof
plant growing in differentmicrohabitatswere recorded. Microhabitatshaving low nutrient statuswere
foundto be colonizedby woodyspecies like Wendlandiaexserta,BudlejaasiaticaandRumexhastatus.

Project 21: Role of forest cover in landslides in the Himalaya. [FRI-131/Eco-6]

Objectives: (a)To studythe implicationsof forestcoveranddeforestationon landslides. (b)Tostudythe
surveillanceof past landslidesandanalysisofpossiblecauses.

Achievements: Higher incidenceof landslidesin themiddleHimalayawerefoundto be associatedwith
Pinus roxburghiidominatedforests. Similarlyin the upperHimalaya, the higher incidenceswere to be
associatedwithAlnus nepalensisdominatedforests.

Project 22: Effect of Trees on Agricultural Crops. [FRI -8/SF-1]

Objectives: (a) To study the effect of leaf litterof Eucalyptus,Populusdeltoides and Dalbergiasissoo
on germination and growth of agriculturalcrops. (b)To studygrowth and yield of differentvarieties of
wheat in block plantations of Poplar. (c) To study performance of papaya and shade-bearing crops in
blockplantationof Poplar.

Achievements: Eucalyptus,Poplar and Sissoowere found to have no significantallelopathiceffecton
germination,growth andyieldof wheat crop.Grainyieldof sixvarietiesof wheat,whichare commonly
grown by farmers was found to be in the sameorder in a 3 years oldblock plantationof Poplar as inthe
openfield.This suggeststhatall thesevarietiesareequallysensitiveto shadeof Poplar.

Project 23: Paulownia propagation and introduction. [FRI-73/SF-2]

Objectives: (a)TodevelopnurseryandplantingtechnologyforPaulowniaspecies.(b)Toestablishnew
clones of different speciesof Paulownia,their evaluationand multiplication..(c) To layoutfield trials to
studythefieldperformanceof Paulowniaclones.

Achievements: Thebest50clonesof previousyear's nurserytrialwereidentifiedandplantedin nursery
for furthermultiplication.Introductionof trialhavebeen laidout usingstumpplantingnow at Gurgaon,
Kaithal(Haryana),Phillaur(Punjab),Khatauli,Saharanpur,Nagina(UttarPradesh)andTehri(Uttaranchal).

Project 24: Studies on Agroforestry Systems and development of suitable agroforestry models
in Punjab, Haryana and Uttar Pradesh. [FRI -lt8/SF -3] .

Sub-Project (i) : Investigation on the structure and functional dynamics of Agroforestry Systems.

Objectives: (a) To survey the AgroforestrySystemsin Punjab,Haryana andUttar Pradesh.(b) Studies
on crop-combinationandgeometryof plantation.(c) Studieson growth,yieldandeconomicsof various

.
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combinationsand theirsustainability.(d)Systeminventorydescriptiontoundertakestudieson interaction
between differentcomponent and existing management practices. (e) Domestication of plant species.
(t) Studyviabilityof the systemvis-a-vissocio-economicconditionsof the ruralpeople.

Sub-Project (ii): Selection of species under Agroforestry Systems, establishment of germ plasm
bank and conduct field trials.

Objectives: (a)Evaluateimportantspeciesgrowthtraditionallyand introducedunderdifferentsystems.
(b) Select superior stands,collectionandpropagation(c) Toestablishgermplasmbank and standardize
nurseryandplantationtechnologysuitedto agroforestrypracticesand to establishfieldtrials.

Sub-Project (iii): Development and evaluation of suitable agroforestry models.

Objectives: (a)To studygeometryof plantationvis-a-viscropcombinationof Populus spp.,Paulownia
spp.,D. sissoo,Albiziaprocera, Bombax ceiba, Tectonagrandis, Gmelinaarborea andAnthocephalus
chilensis. (b) To study interactions between different components and management practices. (c) To
investigatenutrientcyclingandaddition,allelopathiceffects.(d)Toevaluateproductivityof annualsand
perennials. (e) To monitorthe soilpropertiesand also microclimaticchanges. (t) To develop integrated
agroforestrymodels.

Achievements: Surveycompletedin DistrictYamunanagarandDistrictKurukshetra.Establishedclonal
trial of Populusdeltoides in DistrictPanchkulaand nursery trialof Populusdeltoidesat centralnursery
and also recorded growth data of old experiments in Haridwar and Yamunanagardistricts. In RIMC
establishedtrialsof clonalblock,rowplantationof forestry species,the studiesof intercroppingof wheat,
Soyabean andToriawere conducted.

Project 25: Forest Community Interface - A Study on the Impact of Participatory Forest
Management on the Status of Forests and on Socio-Economic Development of Rural People in
Dehra Dun District ofUttaranchal [FRI-133/SF -4]

Objectives: (a)To studythe impactof PFMin DehraDundistrictofUttaranchal on the statusof forests
andenvironment.(b)Toassessthesocio-economicbenefitsaccruingto ruralpeople throughPFMinthese
areas.(c)Toidentifytheprimeingredientsof thePFMprogrammesresponsibleforbringiq.gaboutchange
if any in the status of rural people. (d)To studymanagement prescriptions i.e. successful approaches /
componentsof PFM programmesin the area.

Achievements: Actionplan implemented.Questionnairesdeveloped,testedfor resultsandstandardised.
Surveys conducted to study the impact ofPFM in Dehra Dun District ofUttaranchal on th~status of
forestsandenvironmentinthevillages.

Project 26: Management of Sal heartwood borer in natural forests. [FRI-63/FED-2(i)]

Sub-Project: Management of Sal heartwood borers by conventional methods.

Objectives: (a)To protectSal forest from Salheartwoodborer Hoplocerambyxspinicomis andevolve
environmentallysafeandeconomicallyviablemanagementmethodsforthecontrolof Salheartwoodborer.
(b)Todevelop integratedapproachfor managementof Salborer and studieson theepidemiologyof Sal
heartwood borer. (c) To test and analysis of the oozing sap (Kairomone) and use of Kairomone for
management.d)Toworkoutpossiblebiologicalcontrolagentsandtheirefficiency.(e)Todevelopintegrated
approach (IPM)for the managementof Salheartwoodborer.

.
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Achievements: The studyrevealedthat the incidenceof attackdecreasedbecauseof the largescaletrap
treeoperationconductedin ShiwalikCircle,DebraDun.Thetotalnumberofbeetlescapturedanddestroyed
during trap tree operation were 4,8,403 beetles of H. spinicornis (Sal borer), reduced the incidence of
attackof theborer.Theextractsof freshbark, woodandresin in solventether,petroleumethermethanol
andother chemicalsin diffe~entformulationssoas to test the efficacyandattractivenesstowardborer is
undertrial.

Project 27: Management of Sal heartwood borer in natural forests. [FRI-63/ FED-2(ii)]

Sub-Project: Phytochemical investigation of Sal (Shorea robusta) to isolate suitable kairomones
for the management ofSai heartwood borer (Hoplocerambyx spinicornis).

Objectives:Toisolateandidentifysuitablecompounds(kairomonesetc.)forthemanagementofheartwood
borer.

Achievements: Essentialoil isolatedearlierfromresin andheartwoodshowedthepresen~eof 37and24
compounds,of which 17and9 compoundswere identifiedrespectively.Analysisalso showedthat these
oils were the mixture of sesquiterpenes and monoterpenes. Germacrene-D was found to be the chief
constituentof boththe oils.This is thefirstreporton heartwoodandresinoilof Shorearobusta.Essential
oil was also isolated from the bast by hydrodistillation, which on analysis showed the presence of 28
compounds,outof which9 sesquiterpenesw~reidentified.

Project 28: Evaluation of natural resistance
in different clones / hybrids of Populus
deltoides against important defoliators.
[FRI-76/FED-6]

Objectives: (a) To identify rank resistant and
susceptible clones of Populus deltoides against.
its importantdefoliatorsandrecommendsuitable
ones forplantation. (b)To evaluate rank clones
as immune> high resistant> low resistant> low
susceptible> high susceptible. (c) To find out
physicalcharacteristicsof theplant(clone)suchas
leafshape,leafsize,height,sproutingtime,leaffall
and growth, factors correlated with resistance /
susceptibility.(d)Todeterminethefeedingpotential
of thepestondifferentclonesinfluencedby sexof
the pest.

Achievements: Atotalof 400clones/ hybridsof
Populusdeltoideshavesofarbeentestedandrated
for their relative natural resistance to its prime
defoliator,Closteracupreata.It appearsthatthere
is an economically useful variation in the
susCeptibilityof PoplarclonestoClostera.Amongst
theseclones, 14havebeenfoundto be relatively
moreresistanttothisdefoliatorascomparedtorest
of theotherclones.

Phyllosticta adjuncta foliar pathogen on
Populus deltoides

.
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Project 29: Rio-ecology and management of some important key defoliators of agroforestry
species. Ascotis selenaria imparata Walk and Selepa celtis More. [FRI-132/FED-7]

Objectives: (a)To evaluate the present statusof the key defoliatorspeciesof econOlrucally important
tree speciesmainlySal,Poplar,Teak,Arnla,Mulbery,Garnhar,Jamun,Babool,BaherainfestedbySelepa
celtisandAscotisselenariainfestingonSal,Shisham,Teak,Toon,Sandal,CasuarinaandCastor,causing
severedefoliationinepidemic.(b)Toworkoutbiology,ecology,populationdynamicsof thepests.(c)To
developsuitablecontrolmeasuresfollowingIPMmethodssoastopreventinsectoutbreaksandmanagement
of the two key pests.

Achievements: Surveyednurseriesandplantationto studythe situation,incidenceandextentof damage
due to Selepa celtis and Ascotis selenaria. There are 6 generation in a year in Ascotis starting from
Marchonwardwhilein Selepa, it startsfromJuly-Augustandcompletes5 generations.

Project 30: Study on disease resistance of newly introduced germ plasm (Progenies of
P.deltoides). [FRI-136/Path-6]

Objectives:Toevaluatetheinternalresistanceof newlyintroducedgermplasmagainstpotentiallyimportant
pathogens.

Achievements: Clones (102) raised at Brandis Road, FRI, Dehra Dun were assessed for the foliar
pathogens. In 2000 all the 102clones were found infected withAlternaria andPhyllosticta sp. and the
disease severitywasnoticedon higher side,whereasall these clones showedresistancein 1999.

Project 31: Seed mycoflora of important tree species and its management. [FRI -137/Path-7]

Objectives: To detect andstudy seedfungi causinglossof seedsandworkout their management.

Achievements: The seeds of Albizia lebbek were

collectedfromdifferentprovenancesinHaryana,wet;e
identified for mycoflora. Effect of leaf and stem
extractsof Ricinuscommuniswastestedon th~seeds

ofA. lebbekforinhibitionof mycoflora.Ether extract
was foundto be the most effective.

Project 32: Parasitic and symbiotic associations

of tree species used for harsh site afTorestatioJ;1.
[FRI-138/Path-8]

Objectives: (a)Tomonitor the plant health in nurseries

and plantations. (b) To identify diseases and suggest

their management. (c)To scan the profile of symbiotic

associations like"arbuscularmycorrhizal fungi (AMP).

(d) To establish a correlation between symbiotic fungi
and their hosts vis-a-vis soil. Camptomeris albiziae on Albizia lebbek

.
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Achievements: Informationand symptoms/ signsoncommonforestrydiseasesat field levelfor theuse
of farmers, staff, etc. were compiled. Work on fungicidal properties of Pongamia pinnata, a species
suitablefor sites,has beeninitiated. .

Project 33: Sustainable Management of Sodic Soil. [FRI -27/ FSLR-4]

Objectives: (a)Useof farmandIndustrialwastesinbiologicalrejuvenationof sodicsoils.(b)Tofindout
suitableandcosteffectivesubstituteof gypsumandorganicresidue.

Achievements: Data collectedsofar indicatethatheight of Siriswashigher in the treatmentcontaining
Gypsum(G)+Ricehusk(R)+Fertilizer(F)+ FlyAsh (FA)followedbyF +FAandF+(FA: soil 1:1).For
the collardiameter,G+RtF+FA wasbest followedby F+FAandG+F +R +(FA: soil 1:1).For survival
G+F+R+(FA: soil 1:1)was best followed by G+ F +FAandG+R+FA+F.

Project 34: Studies on sustainability of soil fertility in natural forest ecosystems of Doon Valley.
[FRI-123/FSLR-IO]

Objectives: (a) Tocollectbase line informationon selectedwet land forestecosystemsof Doon Valley.
(b)Toworkout soilindicesfor sustainabilityof soilfertility.(c)Useof GISon selectedsitesformapping.

Achievements: Analysisof soil sample,collectedfrom sixselectedsitesfromGolatappadnaturalforest
area have been completedfor differentphysico-chemicalattributes.Vegetation,litter and ground flora
studiesin all siteshavebeencompleted.

Project 35: Evaluation of the ameliorative role of tree plantation on soil properties in sodic
areas. [FRI-l24/ FSLR-ll]

Objectives: Toinvestigateefficiencyof differentspeciesinbio-rejuvenatingthe sodicsoils.

Achievements: Three years old plantations have ameliorated the soil up to.30 cm depth, whereas the
older plantationshave made impactup to 1meterdepth. Mixed plantationshave proved more efficient
in reclaiming the soil in comparison to monoculture plantation. L. leucocephala of 12'yearsage has
caused relatively maximum amelioration followed by P.juliflora and D. sissoo.

Project 36: Soil geological studies in the degraded land and problem soils for sustainable
afforestation. [FRI-84/ FSLR-7]

Objectives: (a)Todetermineinterrelationshipbetweengeology,soil and vegetation.(b)Toevaluatethe
ameliorative role of trees on sodic soils through geological and micromorphological studies. (c) To
identify geologicalparameters of degraded and sodic soils for establishmentof trees.

Achievements: Data from degraded sitesat RaipurRangeof MussoorieForest Division indicatedthat
organic matter content was higher in different forest vegetation at high altitudes than at lower ones.
Micromorphologicalobservationconfirmedthatsodicsoilshavebeenenrichedwithsecondarycarbonates.
Further, it has been observed that dominance of sodium in the release element from the different Salt
bearingparentmaterialmighthave leadto theformationof thesesodicsoils.

.



Annll:al Report 2000-2001

Project 37: Efficiency of organic vis-a-vis chemical fertilizers in improving the productivity of
sodic soils. [FRI-85/ FSLR-8]

Objectives: (a)Tocomparetheeffectsof appliedchemicalandorganicfertilizerson the performanceof
tree species in sodic soils. (b)To assess the soil amelioration due to applied nutrition and tree species
undertest. (c)Tofindou~efficient,costeffectiveandeco-friendlysubstituteof chemicalfertilizers.

Achievements: Datacollectedindicatedthatgrowthwasbetterintheplotappliedwithchemicalfertilizer.
This indicatesthatnutrientsfromchemicalfertilizerswereavailableimmediatelytotheplantwhileorganic
residuesare slowin releasing.Availabilityof nutrientsto theplantsis ensuredfora longerdurationunder
organicresiduetreatments.

Project 38: Ecological Impact Assessment of bio-reclamation Projects in Rai Bareilly and
Sultanpur. [FRI-86/ FSLR-9]

Objectives: Toassessthe impactof biologicalreclamationon the developmentof plant communitiesin
relationtoimprovementof soil,interceptionof rainfall,andinfiltration.

Achievements: Floristicstructureandcompositionevaluationhavebeencompleted.Rainfallinterception
studiescompleted.Quantificationof fuel,fodderand timberproductionis inprogress.

Project 39: In vitro multiplication of Chirpine and Bamboo. [FRI-20/G&TP-2(i)]

Objectives: (a) To develop a protocol for multiplicationof Chir Pine through somatic embryogenesis,
:OOllarybud proliferation and adventitious bud differentiation. (b) To develop tissue culture ~hnique through

axillarybud break and its multiplicationfor rapid in vitroproductionof Bambooplantlets.

Achievements:

Dendrocalamus asper: Fieldparametersof TissueCultureraisedplants were measured.The flowering
patterns in the field were studied and nodal segments of flowering plants were cultured under in vitro
conditions.Thecallusisraisedfromyoungleavesof invitromultipliedshoqts.In vitrodevelopedplantlets
weretransferredin mistchamberforhardening.

Bambusa wamin and Gigantochloa atter: Experiments were standardized for in vitro shoot
multiplicationinboth the species.5-6foldshootmultiplicationwasobtainedonmediaformulatedin case
of B. wamin and 3-4fold in G.atter.Rooting experimentsconductedwith in vitroraised shootsyielded
40-60% success in both the Bamboo~

Chir Pine :Theaxillaryshootsmaintainedwereculturedforfurthermultiplication.Thebestshootelongation
isobtainedonhalfstrengthMSmediumwith0.5%activatedcharcoal.Adventitiousbudsweredifferentiated
from maturezygoticembryoson cytokininenrichedmedia.Effectof pulsetreatmentwasalso studie4to
inducebuds.

Project 40: In vitro multiplication of Shisham and Eucalyptus. [FRI-20/G&TP-2 (ll)]

Objectives: (a)ToproduceEucalyptusplantingstockmaterialthroughtissueculturefromalreadyidentified
PlusTrees.(b)Todevelopprocedurefor hardeningand acclimatizationof plantletsto obtain 100%field
transplantation.(c)Todeveloptissueculturetechniquefor rapid in vitroproductionof Shishamplantlets.

.
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Achievements: Tissue Culture techniques were developed for axillary bud proliferation and in-vitro
shoot multiplication for Dalbergia sissoo and Dalbergia latifolia. Limited success was obtained. A
techniqueforsomaticembryogenesisthroughcotyledonexplantwasstandardizedto getsotnaticembryos.
Eucalyptustissuecultureprotocolhasbeen developedand tested.The technologyis being transferredto
HaryanaStateTissueCultureadvanceCentreforEucalyptusmultiplication.

Project 41: In vitro multiplication of Teak and Neem. [FRI-20/G&TP-2(iii)]

Objectives: (a) To develop a cost effective protocol for the production of Neem and Teak on
mass scale for afforestation and performance testing of tissue culture raised material in the field.
(b) To increase the quality and quantum of the harvestable produce. (c) To increase the productivity
of plantations by planting the clonal planting stock with wider genetic base.

Achievements: A complete tissue culture protocol has been developed for in-vitro multiplication of
Neem usingexplant(startingmaterial)from7 yearsold tree.Thismethodologycan be delineatedfor the
multiplicationof selected CPTsfor desired traits like high oil yield, and high azadirachtincontent. An
efficientprotocolhasbeendevelopedfor theregenerationofplantswithleafandinternodeas explant.This
methodologyhaspotentialuseinfuturein genetictransformationstudies.Somaticembryogenesishasbeen
reportedby takingexplantfrom maturetree.Afterimprovisingthemethodologyforembryomaturation,
encapsulation,thishas widerprospectsformassmultiplicationof the desiredphenotypes/ genotypes.

Project 42: Genetic Improvement of Pinus roxburghii including Provenance research. [FRI-21/
DGTP-3]

Objectives: (a) Survey and selectionof superiortrees, Stands/ Provenances,and collectionof planting
material.(b).Studiesonvariationbasedonqualitativeandquantitativetraits.(c)ToidentifytheProvenance(s)
that give(s)the highestpossibleeconomicgainbasedon theobservationsrecordedfromthe fieldtrials.

Achievements: Four Provenances were identified at age six and they contin\ledto be most promising
Provenanceatage 19.NoneoftheProvenancehasbeenobservedbearingfemalecones.TwoProvenances
were identifiedhavinghigh specificgravityas comparedto average.Needle lengthvariesffom 17.25to
22.58 em.

Project 43: Genetic Improvement of Grewia optiva .[FRI -12S/G&TP-S]

Objectives: (a) To stHdythe variationin respect of growthparametersof selectedsuperiorphenotypes
from differentareaand standardizethe techniqueforvegetativepropagationviz. rootingof cuttingsand
grafting. (b) Establishment/ Conservationof germplasmandestablishmentof breeding orchard. (c)To
havepreliminaryinformationon growingof the G.optiva andsurveyof superiorphenotypeof different
areas.

Achievements: Survey was conducted for G. optiva in Districts of Uttaranchal. 1500 cutting
collected from the superior trees selected were planted, treated with harmone in 1:1:1 ratios of
sand + soil + compost. Seeds of G. optiva have been collected for progeny trial. Arrangement has
been made for sowing of 10superior tree seeds collected from different Provenance.

.
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Project 44: Studies on cultivation and optimum time of harvesting of temperate & alpine medicinal
plants of high market value. [FRI-30/NWFP-3]

Objectives: (a)Toassesstheresourceof medicinalspeciesin theUP,HP &J & K hills.(b)Tocollect the
germplasm and identify the best Provenances rich in active principles. (c) To study in situ & ex situ
behaviorof the speciesanddevelopsuitablecultivationtechniques.

Achievements: Soil studies revealed that the occurrence,density and regeneration of Taxusbaccata,
Nardostachysjatamansi and Picrorrhizakurroa,is significantlyregulatedby the interplayof various
chemicalandphysicalpropertiesof the soil.Stemcuttingsof T.baccatarootedearlierand transplantedin
field wereobservedfor theirgrowthbehaviourto determinetheannualgrowthrates. .

Project 45: Identification of high gum yielding varieties ofAcacia nilotica for future regeneration
and socio-economic development. [FRI-80/NWFP-4]

Objectives: (a) Tofind outoptimumgum yieldingmethodand the best time of tapping. (b)To identify
highgumyieldingtreesfor futureplantation.(c)Tostudythe workingqualityof newlydesignedtoolwith
referenceto productionof gum.

Achievements: No data could be recorded due to heavy rains during last season of tapping.

Project 46: To study and develop the techniques of cultivation of Uncaria gambier to propagate
it in the field and popularize the species in India. [FRI-126/NWFP-6]

Objectives: (a) Tocollect germ plasm of U.gambir. (b) Todevelop suitable cultivation techniquefor
mass production of Uncariagambier. (c) To extend technology to SFD and farmers in India.

Achievements: The requisite permit to obtain germ plasm of Uncariagambier from native country
Indonesiawasobtainedfrom NationalBureauof PlantGeneticsResource,New Delhi. Thegerm plasm
will be collectedfromdonorcountryand thepropagation,cultivationandutilizationof Uncariagambier
willbe studiedinIndonesia.

Project 47: Improvement of the nursery techniques of commercially important forestry species.
TFRI-4/Silva-4]

Objectives: (a)Tostudythe effectof seedsizeand weighton germinationandgrowthof the seedlingsof
Hardwickia binata. (b) To assess the depth of seed sowing of Teak,Juglans regia,Hardwickia binata
etc. in nursery.(c) To evolve proper orientationof seed sowingof Hardwickiabinata. (d)To assess the
requirementof shadeandmulchingfor thebettergerminationof Juglans regiaandHardwickiabinata.

Achievements: The results indicated that the commencement of the seed germination is earlier in
mulchingbed thanandgerminationdelayedin shadedbed.Highestgeiminationpercentageinmulching
bed than in shadedbed was observed. The growth of the seedlings was recorded higher in mulching in
comparison with shaded bed. Studies were also carried out on pre-sowing treatment of Juglans regia.
The results indicatedthat highergerminationwas found in the treatmentstratificationof seeds in pits. It
is concludedthatstratificationin pitsusing soil: sand: EY.M.as stratificationmedia is provedto be the
best technique for pre-sowing treatment.

.
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Project 48: Chemical modification of wood particle and fibres for enhanced durability and
performance of solid wood reconstituted panels. [FRI-llO/FPD (WP)-23]

Objectives: To produce commercially viable, low cost improved panels of enhanced durability and
dimensionalstability,fromdifferenttypesof materials.

Achievements: The boards'prepared from acetylatedandformalin treatedEucalyptus hybridparticles
were testedfor theirresistanceagainsttermitesand fungus.The resultsshowedthat the boardsare more
resistanttobiologicalagenciesthan thecontrol.

Project 49: Development and evaluation of Eco-friendly wood preservatives.
[FRI-ll2/FPD (WP)-25]

Objectives: Todevelopnon-hazardousandEco-friendlywood preservatives.

Achievements: Toxicityof the compositionammoniacalcopperzincboratehas shownitseffectiveness
against Poria monticola and retention against termites. Chir and Semul samples treated with copper-
lignincomplexatthreeretentionshavingcoppercontenthaveshowngoodresistanceagainstfungi/ termites
as compared to control samples. Benzene and alcoholextractivesof Ipomea carnea leaves were tested
for theirtoxicityagainstwhiteandbrownrot fungibypetri-discmethod. ..

Project 50: Studies on natural durability, and efficacy of preservatives in Bamboo and plantation
grown wood species. [FRI-135/FPD (WP)-31]

Objectives: Toevaluatenaturaldurability/ treatabilityof Bamboo and plantationgrownwood species
andefficacyof preservativeon land.

Achievements: Culms of Dendrocalamus strictus and Bambusa arundinacea treated with CCA and
CCBby BoucherieandWickmethodsin greenconditionat three retentionlevels,analysedforchemical
contentandsamplesof size30cm lengthwerepreparedandinstalledinthetestyard,DehraDunalongwith
controlsamples.20yearsdatacollectedformDehraDunandJodhpurforonelotwas statisticallyanalysed
andpublished. .

EXTERNALLY AIDED PROJECTS

Project 51: Revision offorest flora of Andaman and Nicobar Islands. [FRI-155/Bot-21]

Objectives: Torevise andupdatethe forest floraincludingmedicinalplantsof the Andaman& Nicobar
Islands.

Achievements: Forests of Andaman andNicobar Islands were surveyed.Collectionsof plant samples
weremade..Workon identificationanddescriptionis inprogress.Surveyworkwill alsocontinueduring
2001-2002.

Project 52: Bamboo Improvement Scheme for APFDC. [FRI-164/Bot-25]

Objectives: (a) To improve the planting stock of Bamboo (Dendrocalam,,!sstrictus) for improving
growth and output from Bamboo plantations. (b) To improvethe sustainabilityof the present Bamboo
Scheme of APFDC Ltd., Hyderabad.

Achievements: Inceptionreportpreparedandgot it approved.Bambooimprovementschemeandaction
plan prepared and submitted to APFDC Ltd., Hyderabad.Training given to APFDC staff on Bamboo

.
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propagation,includingestablishmentof rhizomebanks, inoculationwith VAM andmacroproliferation.
Traininggivenonselection,collection,multiplicationandevaluationof promisinggeneticmaterial.Twenty
clones of D. strictus were supplied to APFDC Ltd., Hyderabad.

Project 53: Development of Binsar and Chaukori Villages, Kumaon Hills, Uttaranchal. [FRI-
186/Bot.-27 (funded by Tourism Dept., Uttaranchal)]

Objectives: (a)Developmentoftouristvillagethroughintegrationofknowledgeon thebiodiversityofthe
region. (b) Floristic survey for the preparation of field guide on the plants of tourist attraction. (c) Conservation
of rare, threatenedand spectacularspeciestypicalof the region.

Achievements: Survey,selection,collectionand identificationof 100rare, threatenedand spectacular
plants of conservationvis-a-vistourists' attractionweremade.Indigenousknowledgeon the floraofthe
region from the conservationpoint of view wasgatheredfor its potential role in developmentof tourist
villages.

Project 54: Tree Improvement. [FRI-157/G&TP-6; WB funded]

Objectives: (a) To study the floral biology and breeding system to develop hybrids specific to site in
order to maximize productivity of Eucalyptus tereticomis, Dalbergia sissoo, Populus deltoides and
Pinusroxburghii.(b)TodevelopteChniqueforrejuvenationofmatureplanttissuetomaximizemultiplication
rate.(c)Todevelopinvitroandinvitropropagationtechniqueformassmultiplicationof selectedgenotypes.

Achievements: Floralbiologyandbreedingsystemof D. sissoowere studied.Dia1lelcrossesattempted
amongtheselectedclonesincludingcontrolselfing.Thespecieswasfoundto bebothselfas wellascross-
fertilized and was observedunder the given conditions.As meagre quantity of seed could be available
followingcontrolledhybridizationdue tohighpercentageofprematureabortionof podsundercontrolled
condition, an innovativeapproachto multiplythe precious hybrid seedvia tissueculturewas adopted,
where in seedwereexcisedfrom immatureabscisedpods for in-vitromultiplicationof immaturehybrid
zygoticembryosand the workis inprogress.Continuedthe studiesto producehybridseedby attempting
crossesbetween selectedclones.
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In-vitro proliferation of Pinus roxburghii
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In Populus deltoides intraspecific crosses made were screened at nursery level and best individuals
were selected which were further multiplied for nursery screening. Replicated trials for 24 families at 3 sites

were laid out. Field trial of tissue culture raised plants of selected clones laid out at Bithmera (Haryana)
alongwith plants raised through seeds was evaluated. Clones F6, E-5, DA raised through tissue culture
were found quite promising. Average height at age 2 yr. was 8.02 to 6.93 M.

In Shisham and in Eucalyptus multiplication ofjuvenile shoot has been perfected. In Shisham about

400 ramets were produced belonging to different clones. In vitro clonal propagation technique for mature
trees (CPT's) of Shisham developed. Experiments were conducted for in- vitro rooting ofjuvenile cuttings
of Pinus roxburghii. Success in rooting of cuttings 50-62% was obtained from different clone. In vitro
cultures have also been successfully established. .

Project 55: Planting Stock Improvement Programme. [FRI-172/G&TP-9; WB funded]

Objectives: (a)To improvethe qualityof PlantingStockproducedat ICFRE Institutethroughadopting
proventechniques,providingnotonlythegreaterquantitiesofbetterplantingmaterialbutmostimportantly
providing demonstration of technologies to SFDs. (b) To survey, select, establish and maintain Seed
Production Areas, Clonal Seed Orchards,Seedling Seed Production Areas, Seed harvesting, handling
and storageservices.(c)TodevelopCentralNurseryand multiplicationgarden.

Achievements: Under PlantingStockImprovementProgrammetheprogressachievedwithEucalyptus
tereticornis,D. sissoo andPinus roxburghiiin respect of variouscomponents namely SeedProduction
Areas of 181.80ha against the target of 160ha; Seedling Seed Production Area of 25.1 ha against the
target of 19ha; clonal Seed Orchardof 28 ha against the targetof 19ha and Hedge Garden / Vegetable
Multiplication Garden of 4.10 ha against the target of 4 ha were achieved for the above said species.
The establishedSeed ProductionAreashave become fully productiveafter upgradingby selectingand
favoring seed trees, which were superior in vigour and health. In Populus deltoides 86,500 stem
cuttings were produced and supplied to the farmers for agroforestry plantation. Standardization of
hedging schedule androoting ofjuvenile cuttingswere undertaken to refine the techniqueand achieve
perfection. A central facility has been created at FRI.

Project 56: Central scheme for development of Agrotechniques and cultivation of medicinal
plants used in Ayurveda, Siddha, Unani and Homeopathy. [FRI-173/NWFP-8; funded from CSDA,
Min. of Health & Family Welfare, GOI]

Objectives: Todevelopcompletepackageof practicesof Agrotechnologyfor cultivationof the assigned
speciesand transferof technologyfromlab to land.

Achievements: Prunus cerasoides seedlings raised in Chakrata Nursery were shifted to field, three
species of medicinal herbs were intercropped with Prunus. The species are Withenia sominifera,
Spilenthes acimella and Hedychium adoratus. 70% germination has been recorded in the seeds after
variouspre-sowingtreatments.The tubersofMicrostyliswallichiiandHabenaria intermediacollected
from nature were raised in Chakrata Nursery under different soil mixtures regimes and types of beds.
Maximumsproutingwasrecordedinraisedbedscontainingamixtureof sand+soil+woodchipsintheratio
of 1:1:2.Less successhas been achieved in propagatingElaeocarpus ganitrus through seedsand stem
cuttings. However, 65% success has been recorded in air layering experiments; Plants raised by air
layeringhavebeentransplanted.

.
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Project 57: Studie~ on Himalayan Pines. [FRI-175/Silva-13; USDA funded]

Objectives: (a)Identification,selectionandcollectionof seedsfromsuperiorprovenancesof Chir (Pinus
roxburghii)andHimalayanbluePine (Pinuswallichiana) fromtheirnaturaldistributionrange.(b)Study
of seed source variationin Pinus roxburghiiandPinus wallichiana. (c) Studies QnSeed Biology Pinus
roxuburghii and Pinus wallichiana.

Achievements: Conductedprovenance trialof P.roxburghii(seeds collectedfrom 61 sources)at three
sites.Observationsregardinggermination,survival,mortalityandpatternof shootelongationhavebeen
recorded. Cones of Pinus wallichiana were collected from 15 sources in Himachal Pradesh. Seeds
extracted were tested.

Project 58: Biological control of important forest insect pests and screen forest seed for insect
infestation. [FRI-156/FED-IO]

Objectives: (a) To survey indigenous parasitoid and predator fauna of key defoliator of Poplar in
tarai region of U.P.,Uttaranchal and Haryana. (b) To screen parasitoids for promising biocontrol
agents of identified key defoliator of Populus deltoides and develop techniques for mass culture.
(c) To develop field practices for biological control of key defoliator of Poplar.

Achievements: The coccinellid beetles including eight predacious species were recorded for the first
time.

Studies on parasitising potential of egg parasitoid Telenomus coleman: Parasitisation potentialof
T colemani could be enhanced to 136.42eggs and longevity to 10days by replacing dead males with
fresh ones. A phytopheyenesspecieswere also recorded.

Studies on occurrence of superparasitism in the eggs of Clostera cupreata: On an average,
emergence of 5.44 parasitoids was recorded from a superparasitised egg of C. cupreata.

Studies on field release ofparasitoids: Egg parasitoid, Trichogrammapoliae identified as candidate
for future use as biologicalcontrol agentagainst Closteracupreatawasmass rearedin the laboratory.It
was observed that parasitising percentage was increased in the field and defoliator's population was
proportionatelyreduced.Anewapproachto studycomprehensiveparasitisationpotentialbf eggparasitoid,
Trichogrammapoliae was developed.Parasitisationwas found to haye been declined in the progenies
from I to 13and a mated female of differentprogenies (I to 13)during subsequentoviposition in total
lifetimeparasitisedeggdeclined.Averagelongevityofthe femalesalsodeclined.

Project 59: Study on alternative eco -friendly wood varieties for handicraft & futuristic wood
availability in Rajasthan and Kerala State. [FRI-168/FPD(WWF)-36; Consultancy Project]

Objectives: (a)Toprojectthefuturisticdemandsof traditionalandalternatetimberspeciesforhandicrafts
sector with regard to Kerala and Rajasthan States up to 2020 AD. (b) To evaluate carving qualities of
timberspeciesandsuggestalternatetimbersforhandicrafts.

Achievements: The survey of Rajasthan and Kerala States for wood availability was completed. A
report has been preparedand sent to DevelopmentCommissioner (Handicrafts).The report is yet to be
acceptedas somemodificationsin the reporthas been suggestedby the funding agencyDC(H) Govt.of
IndiaMinistryofTextiles.

.
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Project 60: Commissioning and installation of wood plasticization plant and ammonia fumigation
chamber at Jodhpur and Trivendrum. [FRI-169/FPD (WS)-37; Min. of Textiles, GOI funded)

Objectives: Fabrication of wood plasticization plant and transfer of wood bending technology to be
executedthroughNationalResearchDevelopmentCorporation,New Delhi..
Achievements: Installationwork is underprogressby NRDC, New Delhi.

Project 61: High yield pulping and bleaching of plantation grown wood species and bagasse using
Alkaline Peroxide Mechanical Pulping (APMP) process. [FRI-153!C&P-16; IPMA funde4]

Achievements:Theexperimentswereconductedusingprexsystematinitialstagewithrespecttodewatering
efficiencyand subsequentchemicaltreatmentsforpreparationof highbrightness,high yieldpulpsusing
APMP process. For large-scale trial compression cum dewatering unit was designed, got fabricated,
procured and installed to increase the dewateringefficiency.Using thisequipment APMP process was
appliedforpulpingPoplarandBagasse.WorkonPoplarhasbeensuccessfullycompletedwithrespectto
dewateringefficiencyandbrightnessimprovement.78%brightnessat 80%yieldwithadequatestrength
propertieswas achieved.

Project 62: Production of high molecular weight and high purity alpha cellulose. [FRI-154!
Chem-6; GACL funded]

Achievements: AlphacellulosefromCottonlinterandBamboowerepreparedat 1Kgbatchin laboratory.
The alphacelluloseproducedhad 99%puritywith 80%brightnessandDPin therange of 800-2200.The
technologywas demonstratedto GACL,Gujarat.WorkonEucalyptus is in progress.

Project 63: Examine biofertilizers beneficial to economically important tree species and develop
practical methods for field application. [FRI-158/Path-10]

Objectives: (a)Toidentifydifferentspeciesof VAMfungi,RhizobiumandFrqnkiaoccurringin different
tree species like Albizias, Acacias, Sissoo, Bamboo, Casuarina and Teak, etc. (b) To select different
effectivestrainsof abovementionedsymbioticorganisms.(c)Toproduceinoculuminbulkfor inoculation
of treespeciesandstandardizationoftechniques.(d)Toboostuptheplantgrowthinnurseryandplantations
throughapplicationofbiofertilizers.

Achievements: StudiedVAM associationswithDalbergiasissoo plantationsin differentplaces.A total
of eight species of Glomus, one species each of Acaulospora, Sclerocystis, Scutellospora and
Entrophospora were recorded from Chidyapur, and four species of Glomus, one species each of
Acaulospora andEntrophosporawere recordedfrom Chhichhroli,Haryana.A nurseryexperiment set
up to studythegrowthresponseofD. sissootoVAMandRhizobiuminoculationaloneandincombination
with differentdoses of fertilizerswas evaluated.Treatmentscomprisecontrol,NPK full dose,NPKhalf
dose, NPK one-fourth dose alone and combination with Rhizobium and VAMalone. An increase in
diameter was recorded withVAM inoculationandVAM with Rhizobium.Shoot height was also found
maximum with NPK full dose and VAMinoculation,respectively.Field performance of Mycorrhized
seedlingsof Dalbergiasissoo and Eucalyptus tereticornisis being monitoredregularly.Pot culturesof
Glomus mosseae, G. deserticola, G. macrocarpum and two cultures from phosphate mine area were

.
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multipliedandmaintained.A nurseryexperimentwassetup to studytherelativeperformanceof different
clonesof Populusdeltoidesraisedin soilhavingindigenousmycorrhizalpopulation.

Project 64: Market Monitoring of Tree Products. [FRI-159/RSM-8; WB]

Objectives: (a)Tocollectmarketintelligencefor treeproducts.(b) Topublishmonthlypricebulletinand
publicisemarket information.(c)To analyzeprice trends andsuggestpolicymeasuresto give impetusto
plantingof trees.

Achievements: Market intelligence on monthly basis was collected from various timber markets of
Uttaranchal,Haryana,Punjab,Delhi andChandigarhandfromForestDevelopmentCorporations.Price
trendanalysisof differentspecieswasalsodone.It indicatesthatthemarketpriceoflndian timberspecies
i.e. Teak, Sal and Pine is higher than that of imported timber species. It also indicates that the price of
imported Teak are showing a decreasing trend from March 1997 to December 2000 while there is a
steady increaseof about 5 % per annum in the prices of Poplar,Eucalyptus and IndianTeakduring the
same period. The data were compiled and published as monthly "Market Prices of Forest Products"
Bulletin. Twelve issues of the Price Bulletin were published during 2000-2001. Research Data Base
Management System package was developed by a Consultant for providing the timber price data on
worldwidenet.Its installationis underprogress.

Project 65: Storage of Forest Tree Seeds. [FRI-160/Silva-12]

Objectives: (a)Todevelopprotocolsfor the storageof seedof forestryimportance,rare andendangered
treespeciesforshortto mediumtermstorageto maintainquality.(b)Toassesstheviabilityandvigourand
to developstandardtechniquestodeterminefieldplantingvalue.

Achievements: Establishedorthodoxstoragephysiologyof seedsof Dalbergiasissoo, Grewiaoptiva,
Ulmus wallichiana, Acer caesium and Bamboo species and intermediate storage physiology of
Azadirachtaindica.Determinedoptimumconditionsfor the storageof seedsofthe abovespecies.Indices
of proper seed maturity and optimum time of seed collection established for D. sissoo, G. optiva,
U.wallichiana, A. caesium and A. indica was determined. Optimum ~onditions for the laboratory
germinationandsuitablerapidviabilitytest wasdeterminedfor allthe abovespecies.

NEW PROJECTS TAKEN UP DURING 2000-2001

Project 1: Planting Stock Improvement through clonal propagation. [FRI-140IBot-19]

Sub-project (i): Clonal propagationof Dalbergiasissoo.

Sub-project (ii): Clonal propagationof Tectonagrandis.

Sub-project (iii): Clonalpropagationof Bamboo.

Sub-project (iv):Clonalpropagationof othereconomicallyimportantspecies.

Objectives: (a) Tounderstandthe causesof earlyonset of maturity.(b)Todevelop suitablemethods to
rejuvenate mature clones. (c) To increasejuvenile growth in hedge gardens. (d) To develop methods I
treatmentsformassproductionsof superiorqualityclonalplantingstock.

Progress made: Investigationsweremadeforrootingbehaviourofcuttingsof Tectonagrandis,Dalbergia
sissooandBamboo.MaturecuttingsofDalbergiasissooshowedmarkedseasonalityinrespectofrooting
behaviour. Juvenile cuttings are easy to root and the best season for rooting are months of May-July.

.
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Mature cuttings of Tectona grandis are difficult to root and survive, where as juvenile cuttings are easy to

root. In mature cuttings NAA 100 mg/l treatment stimulated rooting and shoot growth whereas juvenile

cuttings rooted easily even without auxin treatment. Age of clumps of Bamboo had strong effect on rooting

and sprouting of culm cuttings. Auxin treatment had only a weak promoting effect.

Project 2: Effect of water stress on some clones and provenance's of Dalbergia sissoo. [FRI-
148/Bot-20]

Objectives: (a) To identify the suitable clones and provenance for plantations to the dry regions i.e.,
arid andsemi-aridzonesof India.(b)To studythe effectof waterstresson variousclonesandprovenance
of Dalbergiasissoo. (c) Tostudythe moisturestresstoleranceof individualclone/ provenanceand find
out critical soilmoisture conditionrequiredby a clone / provenance to keep it alive. (d)To quantify the
effect of water stress on water consumptive behaviour and resource use efficiency. (e) To investigate
into various clonal/provenance strategiesand physiological mechanismscontributing to water stress
resistance. (t) Tofind out suitable treatments to combat the ill effec~of water stress. (g) Screening and
identificationof droughtresistantclonesandprovenance'sof sissoo for large-scaleplantationin the arid
and semi-arid regions of the country.

Progress made: Six promising clones were identified and multiplied to desired number of ramets.
Various observations are being made. The rooted cuttings of these clones were transplanted in the
earthenware pots and allowed to grow under different water stress conditions.

Project 3: Complete elimination of Sulphur and Chlorine compounds in pulping and bleaching by
MILOX process. [FRI-lS0/C&P-lS]

Objectives: (a)Toeliminatetheuseof Sulphurcompoundsinpulpingbyreplacingkraftpulpingliquorby
PeroxyAcids.(b)Toeliminateuseof Chlorinecompoundsinbleachingbyreplacingbleachingsequences
usingChlorineand/ or chlorinatedcompoundsby AlkalineHydrogenPeroxid~bleaching. .

Progress made: Eucalyptus tereticornis chips were pulped in three successive stages using
peroxy forniic acid followed by formic and again with peroxy formic acid using four different doses
of chemicals. Pulps were evaluated for strength properties and brightness. The pulps exhibited
adequate level of strength properties and brightness for variety of end uses.

Project 4: Studies oil isolation and characterization of tree / shrubs, leaves, bark and exudate
gums. [FRI-SI/Chem-l(vii)]

Objectives: To investigate the structure of Prosopis juliflora seed polysaccharide and find its applications.

Progress made: Pods of Prosopis juliflora collected from Jodhpur were separated to obtain testa,
endosperm and seed kernel. All the parts were analysed for isolation of cold and hot water soluble
polysaccharides.Endospermwas identifiedaspotentialsourceforcold-watersolublepolysaccharideand
were analysedforproteincontent.Presenceof galactoseandmannosesugarswasestimated.The seedoil
contentwasdetermined.

.
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Project 5: Phytochemical examination for the utilisation ofleaves, barks, fruit and root of Indian
forest trees. [FRI-53/Chem-3(v)]

Objectives: Todevelopnaturaldyesfrom hithertounexploredabundantlyavailableplants toprotect the
environmentalpollution.

Progress made: Methodswere standardizedto isolatedye fromAgeratum conyzoidesandParthenium
hysterophorusand its applicationin dyeingof differentfabricsusingmordants.A numberof shadeswith
goodcolourfastnesswereobtainedon silk,woolandcotton.Methodswere alsostandardizedfordyeing
of Poplar veneer with Populus deltoides andEucalyptus hybrid bark dye.

Project 6: Ecological study of Dalbergia sissoo (Roxb.) with special reference to mortality.
[FRI-147/Eco-7] .

Objectives: (a)To workoutecologicalindices(indicativevalues)to ascertainthe causeof mortalityin
Dalbergiasissoogrowingnaturallyor inplantations.(b)Tocomparethe physico-chemicalpropertiesof
the soil andseasonalfoliagenutrientvariationsin the mortalityandnon-mortalitysites.(c) Tostudyleaf
phenology (moisture and longivity) in Dalbergia sissoo in both the sites. (d) To find out the adaptive
mechanismof Dalbergiasissooto copeup withthechangingclimaticconditions.

Progress made: Preliminarystudyof mortalityhasbeencarriedout inPathri,ThanoandLalpani.Various
causesof mortalitywere apparentlyobservedin thesesites.

Project 7: Bio-ecological studies on insect pests of Bamboo and their management. [FRI-l44/
FED-8]

Objectives: (a)To develop integratedapproachfor management of the insectpests of Bamboo. (b)To
study,identify,extentofdamage,peakperiodof activityofinsectpestsin nurseries,plantationsandnatural
stands.(c)Bio-ecologicalstudiesof insectpestsof economicimportanceand theirmanagement.

Progress made: SurveyedBambooforests,nurseries,plantationsandnatural§tandstorecordtheincidence
and extent of insectdamage due to insectattack. It was foundthat Estigmenachinensis is a majorborer
inthelocalitiessurveyedin additionto Oregmabambusae,asapsuckingaphidspecies.Theotherinjurious
xylophagous species Chlorophorusannularis and termites was also recorded.

Project 8: Environmental conservation strategies for land use in lower Western Himalayas:
Butterflies as indicators in monitoring environmental changes in urban gradients. [FRI-145/
FED-9.]

Objectives: (a)To suggestguidelinesfor landuseplanningforprotecting,theenvironmentof the Lower
WesternHimalayas(DehraDun Valley)andconservingits nativebio-diversitywith specialreferenceto
butterfliesasprobe taxa for insects.(b) Identificationof the originalpre-developmental/ nativebutterfly
communityand diversityof DehraDun Valleyi.e. nativeof tropicalmoistdeciduous Sal forestsand its
comparisonwithbutterflydiversityandcommunityfoundunderdifferentlandusepattern.

Progress made: Selectedstudyplotsin theDehraDunValleyon the basisof satelliteimaginaryof forest
cover as recorded (FSI,DehraDun) andalsobased on extensiveground surveys.A totalof 4 Sal forest

.
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sitesspreadallover the studyareawitheach sitehaving8 plotsof 1ha., each wereselected.Each sitehas
been sampled 3 times seasonally for butterfly species richness and abundance.A total of 112butterfly
specieswere sampled.Besides,data onresourcescriticalfor thesebutterflies,habits,feeding,matingand
oviposition time, are also being collected. Identification of flora and tree density of one site has been
completed.

Project 9: Studies on nursery and cultivation techniques of important medicinal plants for socio-
economic development. [FRI-146/NWFP-7]

Objectives: Todevelopsuitablepackagefor large-scalecultivation.

Progress made: Seeds and Seedlings of Andrographis peniculata and Asparagus racemosus were
procured.Germinationsurvivaltrialswereconductedanddatawasrecorded. Spacingtrialwasconducted
forAndrographisspp. An experimenthasbeenconductedforAsparagusracemosusunderdifferentsoil
typestooptimisemaximumtuberyield.

Project 10: Develop simple technology for treatment ofjoinery timbers. [FRI-149/FPD(WP)-32]

Objectives: Todevelopsimpletechniquefor treatmentandstudyvariousparametersof dip treatmentto
impregnaterequiredchemicalinwood.

Progress made: Five hardwoodspeciesnamely,Acacia nilotica,Hevea braziliensis,Syzygiumcumini,
Tenninaliaarjuna and Toonaciliata (Toon)were studiedfor sp.gravity,moisturecontent and samples
treatedwithLightOrganicSolventtypePreservative(LOSP),solutionof copperresinate,trichlorophenol
and ammoniacalcopperborate by differentdip treatmenttimesandcalculatedaverageretentionof each
specIes.

Project 11: Evaluation of physical and mechanical properties of Albizia chinensis, Cupressus
cashmeriana, Chukrasia spp. and classification and grading of timber for different end uses.
[FRI-152/FPD(TM)-34] .
Objectives: (a)To test andevaluatephysicalandmechanicalpropertiesofAlbizia chinensis,Cupressus
cashmerianaand Chukrasiaspp. (b)To study between and within trees variationof properties.

Progress made: Fivelogseachof thethreetimberspeciesviz.Albiziachinensis,Cupressuscashmeriana
and Chukrasiaspp.wereprocuredand test specimensforcarryingoutdifferentphysicalandmechanical
tests were prepared as per standard practice. Testing of Albizia chinensis and Chukrasia spp. for
evaluationof physicalandmechanicalpropertieswerecompletedin greenconditionandcontinuedin air-
dryconditionfor Cupressuscashmeriana.Studieson withintreestrengthvariationfrompith toperiphery
and bottom to top were also continued to study radial and axial variation of strength properties.
Computationalworks of test data collectedso far were continued.

Project 12: Evaluation of properties of timber by non-destructive testing techniques. [FRI -151/
FPD(TM )-33]

Objectives: (a)To studythe effectof woodparameterson ultrasonicvelocityof timbersand to establish
relationshipof ultrasonic velocitywith different strengthpropertiesof the timber. (b) To studythermal
conductivityandsoundabsorptioncoefficientof timbers.

.
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Progress made: The Shorea robusta specieswas converted into specimens of required dimensions to
studytheeffectof woodparametersonultrasonicvelocityandtestingis inprogress.Thermalconductivity
of Pinusroxburghiiatmeantemperatureof 28°Chasbeendetermined.Resultsindicatethatgraindirection
of wood affectsthe thermalconductivityand itsvaluesarefoundmore alonglongitudinaldirectionthan
transversedirection.

Project 13: Development of packing boxes. [FRI-ll1/FPD(TM )-24(ii)]

Objectives: (a)Tofind a suitablealternatematerialsforpackingboxes to reducethe use of wood. (b)To
design and develop more economical packingboxes from plantation grown timber includingBamboo
speCIes.

Progress made: Testing material i.e. Bambusapolymorpha and Bambusa nutans was procured and
packing boxes for holding 20 kg weight, new design using Bamboo strips, Bamboo battens and iron
binding straps were prepared. The boxes were subjectedto laboratory tests to studytheir performance
and werecomparedwithconventionalboxes.

EXTERNALLY AIDED PROJECTS

Project 14: Establishment of Bambusetum in Delhi. [FRI-163/BOT -24]

Objectives: (a)TodevelopBambusetumat two sitesinDelhiforeducational/recreational purposesand
forfutureplantingcityforestsof DelhiwithsuitableBamboospecies.(b)TotraintheofficialsofDepartment
of ForestsandWildlife,NCTof Delhi inestablishmentandmaintenanceof Bambusetum.

Progress made: Preparedlayoutsfor establishmentat two sites.Providedplantingmaterialof about20
speciesof Bambooto DelhiForestandWildlifeDepartment.Guidedforproperplantingof the material.
Imparted training to the staff of Department of Forests and Wildlife, Delhi on the various aspects of
establishmentandmanagementofBambusetum.

Project 15: Vegetational survey and inventorisation of species in tlte Ridge Forests of Delhi.
[FRI-165/BOT -26]

Objectives: (a)To survey and analysethe vegetationof the Ridge. (b) Inventorisationof plant species.
(c) Tosuggestthe measuresforconservationof plantdiversityin the Ridge Forest.

Progress made: Relevanttechnicalinformationfor fi~ldworkhas beencollected. Stepsfor recruitment
of Project staff havebeen initiated.

Project 16: Optimization of Reconstituted Wood from Bamboo / Lantana. [FRI-167/FPD
(CW)-35; INBAR funded]

Objectives: (a) To test different mixture ratio of the raw materials (Bamboo and Lantana fibre) for
productionof OptimizedReconstitutedWood. (b)To modifythe adhesiveforproductionof Optimized
ReconstitutedWoodthroughmixingligninliquorwithphenolicresin.(c)Todeveloppackageandtechnologies
for productionof OptimizedReconstitutedWoodfromBamboo.

Progress made: Reconstituted Wood boards were prepared with Bamboo I Lantana in different
combinationsusingpurePhenolFormaldehyde(PF)resinaswellas 30%and50%blackliquorsubstituted

.
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PF resins. With30% substitutionsof phenolwith black liquor and50:50combinationsof Bamboo and
Lantana, the propertiesof RCW boards were found comparablewith solidTeakwood.

Project 17: Selected options for stabilizing Green House Gas (GHG) emission for sustainable

development. [FRI-1761F~LR-12; Consultancy under UNDP-GEF]

Objectives: (a)Toact as sectorialfocal Instituteforfomlulation of ForestryProjectsunderUNDP-GEF
at nationallevel.(b)Tocreateawarenessin StateForestDepartmentsforencouragingsuch initiatives.

Progress made: Initially,FRIcontactedallthe StateForestDepartments,manyAgricultureUniversities
andInstitutionsandprovidedallthe necessaryinformationforconceptbuildingetc.

Project 18: Genetic Improvement and production of nursery planting stock of Khair, Shisham
and Kikar. [FRI-170/G&TP-7; PFDfunded]

Objectives: (a) To identify and test superior phenotypes.
(b) To establish SPAs, CSOs. and SSPAs of the targeted
species. (c) Toproduce improved nursery-plantingstock.

Progress made: One Seed Production Area of A. catechu
has been identifiedat Mirthal, Pathankot. 4QCPT each for
A. nilotica andA. catechu has been selected. Progenies of
A. nilotica and A. catechu has been raised. Site for the

establishmentof CSO andProgenytrialshasbeen identified
atBir SanurinPatialaForestDivision.

Project 19: Studies on interrelationship between
production levels and marketing of important forestry
species in Punjab. [FRI-174/RSM-9; PFD funded]

Objectives: (a) To study the production of important
forestry species, both in forestry and agroforestry sectors
for the next 10 years. (b) To study the present market
mechanismof treeproductsrelatingto itspricing,availability
and demand. (c) To study the important market channels CollectionofSeedfromCPTof A.catechuat. . . . GarhShankerForestarea.
and mter-market companson of producers share m the
consumer rupee and contractors margin of agroforestry
species.(d)To studythepresentforestbased industriesinrelationto theirdemandsandfutureprospects.
(e) To suggestpolicy measures to improve the interrelationshipbetween production and marketingof
important forestry species.

Progress made: The lists of tree species which are traded in different timber markets of Punjab have
beencollectedandupdated.The timbermarketshavebeenarrangedaccordingto the agro-climaticzones
of Punjab.Surveyof 25 timbermarketswasconducted.The marketshavealsobeenclassifiedintolarge,
mediumandsmalldependingon thequantumofthetimbertradedin them.Thedetailsofthetimberwhich
is beingbroughtinto the Statewerecollected.

.
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National Forest Library and Information Centre

TheNationalForestLibraryandInfonnationCentre(NFLIC) istheheartofallacademicactivities

of theForestResearchInstitutehavinga documentcollectionof 1,53,306andprovidingalltypesof library
infonnationservicestoitsusers.

During the year 844 books were purchased at a cost ofRs. 7.671akhs and received additional
576 books on gratis. The NFLIC subscribed 114foreign and 71 Indian periodicals. Besides, it also
receives350periodicaltitlesgratis.

NFLIC subscribed CAB-CD, Tree-CD, Biological Abstracts, AGRIS and ECO .Disc on
CD-ROM fonnat at a totalcost ofRs. 12.70lakhs. Duringthe year,51,045 documentswere bar-coded
for efficientcirculation;and 5,578periodicalsandbooks werebound at a total cost of Rs.2.081akhsfor
increasingtheirshelflife.

Under the Documentation Section a total of 600 records were classified for ledgering. 2881
references and 4,484 author, speciesand subjectcards were filed. 114plant species and 24new subject
files were opened. Besides, 105queries of readers were attended.

A monthly Forestry News Digest under ENVIS Project was published by scanning 14daily
newspapersreceivedintheNFLIC.A SpecialissueonJointForestManagement(JFM)wasalsopublished
in themonthof August,2000.

A total of 1,960Grey Literature documents were received from the State Consultants, out of
which 1,383documents were accepted. These accepted documents were accessioned and classified
using ODC System of classification.Besides 800 abstractswere also prepared for Grey Literature in
Forestry under FREEP.

The bibliographicaldetails of all the accepteddocuments numbering5,783 were entered into a
databasefor accessingthemexpeditiously.

The NFLIC sold 1,522books and47 VHS cassettes andearned revenue ofRs. 2.151akhsfrom
thisSale.

F.R.I. Deemed University

Forest Research Institute, Debra Dun was conferred the status of 'Deemed University' by the
Ministryof HumanResourceDevelopment,.Governmentoflndia, NewDelhividenotificationNo. F-9-
25/89U-3 dated6.12.1991.Afterthe confennentof DeemedUniversitystatusacademicactivitiesof the
Institute have increased tremendously and it has been fostering research and education in Forestry,
Environmentandotherallieddisciplinesina moremeaningfulandproductiveway.

Academic Courses and admissions:

TheFRI (DeemedUniversity)hasbeenoffermgthefollowingacademiccoursesonaregularbasis:
. M.Sc.Forestry(EconomicsandManagement)
. M.Sc. WoodScienceand Technology
. M.Sc.EnvironmentManagement
· PostGraduateDiplomainPlantationTechnology· Post GraduateDiplomain Pulp & PaperTechnology· PostGraduateDiplomain BiodiversityConservation

.
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The M.Sc. courses are of two years duration whereas Post Graduate Diploma Courses are of one
yearduration.The intakecapacityof eachcourseis 15exceptPGDin Pulp& PaperTechnologywherein
take capacity is 10students.

Duringthe year82studentswereadmittedin allto the abovesixcourses.Atpresentthetotalstrength
of the studentsin all courses'is 111.

Special Lectures:

· Special lecture wasdeliveredby Dr.RY. Rao, Head,WoodProject Division, IWST,Bangalore on
WoodScience&Technology.

· 31 guest lecturersarrangedfor PG DiplomaPulp & PaperTechnology/ M.Sc. Forestrystudents.

Ph.D. Programme:

With the supportof the WorldBank, ICFRE,UGC and CSIR, etc. coupledwith the guidanceof
talentedresearchers,which the InstitutesandestablishedResearchCentreshave, the research activities

underPh.D.Programmeshaveincreasedmanifolds.Atpresent343ResearchScholarshavebeenregistered
includingregistrationof 84ResearchScholarsin thecurrentyearworkingon differentresearchProjects.
During the year,37 Research Scholarshave been awarded Ph.D.Degree.

Training and placement:

Besides practical training in the laboratories,PilotPlants Nurseries andReserved Forests FRI,

compulsorypracticalfield trainingvisitsto importantindustrialestablis~mentsand one-monthIndustry
Projectplacementwerearrangedfor the studentsto variousplacesin Malaysia.Collaborationwith SFD
and WoodBased Industry was made.

The Deemed University has a well-equipped Computer Center where compulsory training to
ResearchScholarsandStudentsbelongingto allthe sixcoursesareprovidedregularly.

TheStudentsarehelpedtosecuresuitableemployment,forwhichcampusinterviewsarearranged
fromtimetotime.

Student's welfare activities:

· F.RI. (DeemedUniversity)providesmedicalfacilitiesto its students.

· Hostelaccommodationis availableinF.RI. Campus.

· The facilitiesfor indoorgamesandcommonroom areprovidedto the hostlers.

· LibraryandComputerfacilitiesare availableto the students.

EXTENSION

Facilities generated and services rendered

· Technicalassistanceand serviceswereprovidedto organisationsandapproximatelyRs.49,000 was
earned for testing of paper,catechincontentin wood samples,etc.

.
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· Consultancy service on various aspects of timber utilisation were provided to different Govt. Deptt. / user
agencies etc. for improving the qualityof wood Productsby testingof wood and wood products/ adhesives
/ chemical preservatives etc. Rs.21.08Jakhs revenue was generated.

· Remedial measures were suggested for referred insect pest problems. Insect identification service
provided to various In.stitutes,Govt., Semi-Government and other organizations, Universities etc.

./ Other Extension Activities are reported in the Introduction -Forestry Extension, ICFRE.

.
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FINANCIAL STATEMENT DURING 2000-2001

.

I. PLAN
EXPENDITURE
(RS. IN LAKH).

A. REVENUEEXPENDmJRE

(a) Research 402.84

(b) Administrative Support 321.02

(c) Others specify - -

B.
LOANANDADVANCES

(a) Loan Advances(Conveyance) 0.22

(b) HouseBuildingAdvance 1.20

C. CAPITALEXPENDITURE

(a) Building&Roads - -

(b) Equipments,LibraryBooks - -

(c) Vehicles - -

(d) Othersspecify - -

TOTALFOR PLAN (A+B+C) 725.28

n. NON-PLAN

A. REVENUEEXPENDmJRE

(a) Research
.

309.28

(b) AdministrativeSupport(Salary) 400.00

TOTAL FOR NON-PLAN 709.28

ill. FUNDED PROJECT
.

A. World Bank Project 202.97

UNDP Project 24.67

NABARDProject 8.65

FORTIP 16.60

Othersspecify 44.26

TOTAL FOR FUNDED PROJECT 297.15




