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INSTITUTE OF WOOD SCIENCE AND TECHNOLOGY

BANGALORE

The Institute of Wood Science and Technology (IWST), Bangalore, established in the year 1988,

is mandated to conduct research on wood science and technology as its National objective and focuses its

research to important forestry research needs of the States of Kamataka, Andhra Pradesh and Goa at
regional level.

OLD PROJECTS CONTINUED DURING THE YEAR 2000-2001

Project 1: Study of anatomical, physical and mechanical properties of plantation grown timber
Acacia mangium, A. auriculaeformis and Tecomella undulata. (IWST -OG lIWPU/2000-01l1)

Objectives: (a)Toevaluateanatomicalvariationand itscorrelationwith specificgravitywithrespectto
differentages - 8,10and 13fromthematerialobtainedfromSirsiareaof Karnataka.(b)Toevaluate
physicalandmechanicalpropertieswithrespectto differentages- 8,10and 13.(c)Toevaluateproperties
usingnon-destructivetestingmethodsandcorrelatewithdataobtainedfromdestructivetestinganddetermine
end uses.

Achievements: Studies on anatomical variation in respect of vessel morphology, fibre morphology,
tissue proportions, specific gravity in Tecomellaundulata completed. The correct description of the
wood structure is made for the first time. The wood quality of 8 years old Tecomella undulata has
been evaluated by assessing the physical and mechanical properties, andrecommended for furniture,
doors, window shutters and frames, tool handles, agricultural implements,pallets etc. Studies carried
out on 20 trees of plantation grown Acacia auriculaeformis.

Project 2: Computer assisted wood identification. (IWST-OG 2/WPU/2000-01/2)

Objectives: (a) To develop a software for timber identification. (b) To develop card key features
based on macroscopy. (c) To create database of Indian timbers for identification from Indian Woods
Vol.IV andV. (d)To apply softwarefor identification. (e) Toupgrade additionalinformationfrom the
new publications. (t) Toprovide technicalconsultancyto user agencies.

Achievements: Codification of card key features of Indian Woods Vol. IV and V for the
development of software program for identification of wood, is under progress for 63 species.

Project 3: Development of software for calculating the properties - CALPRO.
(lWST-OG5/WPU/2000-01l4)

Objectives: (a)Toprovideinformationonutilizationof timberinshortestpossibletimewithleastamount
of expertise.Enhancethecapabilityof ascientistworkinginthefield. (b)Theprogrammehaspotentialof
earningrevenueby way of saleof package to user industries.
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Achievements: A database, proto-type demo software was developed by incorporating data of 25
specieswiththe infonnationonphysicalandmechanicalproperties.

Project 4: Modifications in existing design of solar'drying kiln to improve energy efficiency.
(IWST-OG 3/WSP/2000-0l/1)

Objective: (a)Toimproveth'eefficiencyof existinggreenhousetypesolarkilnsbymodificationindesign.
(b)Toreducedryingtime of timber.(c)Toprovidecheapertimberdryingkilndesignto small scalerural
sawmillers.(d)Topopularizetheenvironmentalfriendlyalternativesourceof energyfordryingtimbers.

Achievements: Experimentalworkwascarriedoutonprototypemodelsin order to improveeffic!ency.
Modificationson thedesignwere suggested.

Project 5: Studies on the permeability of hardwood species grown in regions of Karnataka, Goa
and Andhra Pradesh. (lWST -OG 6/WSP/2000-01/2)

Objective: Toassessthe penneabilitymeasurementsin threedirections(axial,radialandtangential).

Achievements: Penneabilitymeasurementsof Acacia nilotica in axial,radial and tangentialdirections
werecarriedoutafterconditioningoversaturatedsaltsolutionof differentchemicals.Samplesofplantation
grown Tectonagrandis andAcacia auriculaeformiswere prepared andkept for conditioningsaturated
salt solutionsto attain9% moisturecontent.

Project 6: Control of biodeterioration of wood with the help of eco-friendly preservatives and
bioactive substances on staining and decay fungi under terrestrial conditions.
(IWST -28/WBD/2000-0l/8)

Objectives: (a) Tocollect the wood andplant extractivesand otherbioactive substancesfor testing the
bioefficacy. (b) To treat perishable wood and laboratory evaluation of treated material. (c) To test the
commercial wood preservatives to find out the efficacy of preservative on biodeterioration of wood.
(d)Tofindoutcosteffectiveandecofriendlypreservativesubstitutesforenhancingdurabilityofnondurable
timbers.

.
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Antagonism of Machi/us macrantha extract against plant pathogens

.
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Achievements: Pure cultureof wood rotters,stainingandpathogenicfungi aremaintainedin laboratory
forbioassaystudies.Antagonismstudieswere conductedby usingdifferentconcentrationsof Machi/us
macrantha plant extract against Fusarium oxysporum, Rhizoctonia solani and Macrophonina
phaseolina. Bioassay studies of lantana dye was carried out against plant pathogenic fungi. Double
coating of test preservativehas given protectionagainst test organisms.

Project 7: Studies on the diversity of Aleyrodid fauna of South Western Ghats.
(IWST -36/WBD/2000-01/16)

Objectives: (a) To survey aleyrodid fauna of south WesternGhats. (b) To revise the taxonomy of the
familyAleyrodidaeoccurringinWesternGhatsanddescribeanynew generaandspecies.(c)Todescribe
the intraspecificvariationwithinthespeciesof aleyrodids.(d)Toprepareakey to theIndiangeneraof the
family Aleyrodidae, with keys to species of each genera. (e) To record the host range for the species
knownfrom India and (f)Topreparea checklistof aleyrodidof southernWesternGhats.

Achievements: Survey wasconductedcovering all the Statesincluded in the Projectviz.,TamilNadu,
Kerala,Kamataka andGoa. Whitefly specimenswere collectedfrdm a totalof 645 infestedplants.

Project 8: Studies on termite problems on trees and timber and development of termite testing
facilities. (IWST -36/WBD/2000-01/14)

Objectives: (a) To study the occurrence,distribution and systematicsof termites infesting timber tree
species.(b)Todevelopfacilitiesformaintainingthecultureof termitesand testingagainsttermites.(c)To
maintainthecultureof timberdestroyingtermitespecies.(d)Togatherinformationon theperformanceof
endogenousandexotictree speciesagainsttermitesin thefieldcondition.(e)Toevaluatethepotentialon
newer insecticides/ termiticidesandbotanicalspeciesagainstwooddestroyingtermites.

Achievements : Bioefficacyexperimentsagainst termite usingrubber stakesand bamboo stakes with
manyinsecticideswerestartedinthefieldcondition.ExperimentstoassessthenaturaldurabilityofBamboo
spp.,andtimberwasstartedinthefieldcondition.At termitetestyardOdDntotermeshomi andMicrotermes
obesi hasbeen identifiedas major wood eatingtermites.

Project 9: Investigations on the potential of medicinal and Aromatic plants as source of botanical
insecticides. (IWST -20/WBD/2000-01/5)

Objectives: (a) To identify the medicinal and aromatic plants which possess insecticidal principles.
(b) To evaluate extracts of plants which possess insecticidal principle against target insect pests.
(c) To study the compatibility of extracts of different plants which possess pesticidal properties.
(d) To study the effect of additives on the efficacy of phyto-pesticidal extracts.

Achievement: Methanol extract of Chromolaenaodorata, Chloroform and Ethyl alcohol extracts of
Lantana camara were tested against ash weevil Myllocerus sp., Spodoptera litura and Eutectona
machaeralis.TheextractswerefoundnoteffectiveagainstMyllocerussp.,buteffectiveagainstlepidopteran
pests.
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NEW PROJECTS TAKEN UP DURING THE YEAR 2000-2001

Project 1: Wood quality parameters for improving planting stock of B. arundanacea and
Pseudooxytenanthera stocksii. (IWST -5/WPU/2000-01/5)

Objectives: (a) To assess- the quality of Bambusa arundanacea, Dendrocalamus strictus and
Pseudooxytenanthera stocksii with respect to anatomical as well as strengthparameters. (b)To create .

data base andrecommend various uses as alternate to wood.

Progress made: Nine culms of P. stocksii were studied for specific gravity, moisture content and
compressionparalleltestto findculmtoculmvariationinrespectof culmwallthickness.

Project 2: Production of reconstituted wood products / wood composite -Laminated Veneer
Lumber (LVL),Parallel Splint Lumber (PSL) from different plantation grown timber speciesand
to study their different physical and mechanical properties.
(IWST-23/WPU/2000-01l6)

Objectives: (a) To optimize the processingparametersfor the manufacturing of glue laminated wood
productslikeparallelsplintlumber(PSL)andlaminatedveneerlumber(LVL).(b)Tostudytheinfluenceof
thecombinationofdifferentspecificgravitytimberspeciesonthepreparationofreconstitutedwoodproducts
(composites)anditseffectonphysicalandmechanicalproperties,gluingpropertiesaswellastheireconomic
analysis.

Progress made: Preliminary experiments on the production ofLVL using available veneers of three
differenttimberspeciesnamelymango,gmjananddido.

Project 3: Wood quality parameters for improving planting stock of Gmelina arborea. (IWST-
25/WPU/2000-01l7)

Objectives: (a) To assess the wood quality of Gmelina arborea with respect to anatomical as well as
strengthproperties,createthedatabaseandrecommendingforitsrationalutilization.(b)Tostudyvariation
of strengthpropertieswithrespectto withintree,betweentree,age and siteto use it for tree improvement
programme.

Progress made: The project was taken up on the suggestion of Andhra Pradesh Forest Department,
whopromisedto supplythematerial. As theprocurementof thematerialas promisedbyAndhraPradesh
Forest Departmentcould not materialize,RAG is being requestedto defer the project for 1year.

Project 4: Relationship of the wood properties of coppice plantation grown Eucalyptus species.
(lWST -37/WPU/2000-01l8)

Objectives: (a) To study the quality of wood of the coppice sprout and compare with that of the tree
which was coppiced (b) To study the structuralchanges which in turn influence the properties. (c) To
make use of second grown or third grown stumps,which are availableafter first and second felling for
recorinnendingit forvariousenduses.

Progress made: Initialsurveyof differentplantations( firstand secondgeneration)has been carriedout
nearHoskotearea anddata werecollectedongirth,heightand ageof thetrees to be studied. The Project
has beenidentifiedby NABARD forpossiblefunding. The samehasbeenformulatedfor submissionto
NABARD.

.
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Project 5: Studies on influence of (i) Microfibril angle and (ii) Spiral grains in wood on the
strength properties of plantation grown timbers (Eucalyptus spp). (IWST -38/WPU/2000-01l9)

Objectives: (a) To find the effect of variation in microfibril angle and spiral grain on the shrinkage
and strength properties of plantation grown timbers ( Eucalyptus spp.). (b) To study the influence
of microfibril angle and'spiral grain on physical and strength properties.

Progress made: A large number of samples have been tried and the technique has been
standardized. The technique is now being applied for the measurement of microfibril angle of two
CPTs of Eucalyptus tereticornis in radial direction from pith to periphery.

Project 6: Development of seasoning and preservation techniques for bamboo and rattans.
(IWST -03/WSP/2000-01/3)

Objectives: Toevolveappropriatetechnologyfor thebetterutilizationof bamboothroughseasoningand
preservationtechniquesfor the controlof decay.

Progress made: The ammoniapre treatmentdidnot help much in the treatmentof Dendrocalamusby
CCB, as control specimens also gave better absorption and penetration. Drying rates were compared
between CCB treatedanduntreatedsamplesof bamboos. Treatedsamples were foundto dry slower as
compared to untreatedsamples. No appreciabledryingdegrades were observedeven after 120days of
air-drying.

Project 7: Developments of composites from wood waste and non wood lignocellulosic materials.
(IWST -07/WSP/2000-01l4)

Objectives: (a)Tosynthesise andcharacterizationofTMI graftedPolypropylene.(b)To studythe effect
of various parameters on grafting yields. (c) To improve compatibility between natural fibers and
thennoplastics.

Progress made: Compatibilisers were synthesized by grafting. Cellulosic fibres (Bleached pulp of
Eucalyptus)weresurfacemodifiedwithpolypropylene-m-isopropenyl-a,a-dimethylbenzyl- isocy~ate
graft-copolymerby immersingthefibresin 5% solutionof copolymerinhot toluene.Treatedfibreswere
totallyhydrophobic.Soxhletextractionoftreatedfibresconfinnedthatthemodifyingagent(graft-copolymer)
is attachedto the fibresby covalentbond.FUR studie~showedthat theproductof this reactionis a stable
carbamate ester bond.

Project 8 : Performance evaluation of wood coating system. (IWST -08/WSP/2000-01/5)

Objectives: Todeveloppre-treatmentfor wood surfacefor enhancinglifeof paint coats.

Progress made: Basedon experiments,threechemicalsolutionshave been screenedfor pretreatment.

Project 9 : Studies on lignin filled thermoplastic composites. (IWST -12/WSP/2000-01l6)

Objectives: (a)Toassessthe effectiveutilisationof abundantlyavailablewastematerial(lignin). (b)To
studythereactionmechanismbetweenligninandcompatibilisingagents.(c)Tocharacterizetheproduct.

.
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Progress made: CompatibilisersweresynthesizedbygraftingPolypropylenewithmaleicanhydrideand
unsaturatedaliphaticisocyanate.Ligninwasmodifiedbyreactingwiththesecompatibiliser.Thenatureof
adhesionwasstudiedby FftR. It was foundthat the surfacemodifyingagent is covalentlybondedto the
ligninthroughesterification.

Project 10 : Evolving kiln-drying schedules of timbers from plantations. (IWST-14IWSP/
2000-01n)

Objectives: Toevolve kiln drying schedules for fast grown timber species from plantations.

Progress made: The equipment /facilities are being procured under WorldBank grant.

Project 11: Investigation on the effectof growth stresses in processing of timbers from plantations.
(IWST-19IWSP/2000-01l8)

Objectives: (a)Toimprovemeasurementtechniquefor
measurement in growth stresses in trees and timber.
(b)To studythe growth stressesdistributionin treesand
logs of Eucalyptus tereticornis and Acacia
auriculaeformis from two locations. (c) To establish
relationship between growth stresses and physical and
chemical properties. (d) Mechanism of generation of
growth stressesin trees.

Progress made: Growth strain was measured in
Eucalyptus tereticomis logsusing hole-drillingmethod
inwhichholesof 30mmdiameterare generallymadeon
the surface of logs. It was observed that growth strain
valuewith30mmdiameterholewas2.7to 2.8 timesthat

of 6 mmdiameterhole.Averagestrainin logsof 10years
old trees was more as compared to 12years. Average
strain values observed in this study are higher than the
EucalyptustereticomisobtainedfromBangaloreregion.

l!lrrnr:t "
r

Furniture made from Acacia auriculaefarmis

Project 12 : Developing techniques for surface thermoplasticisation of wood. (IWST -26IWSP/
2000-01/9)

Objectives: (a)Todevelopsuitabletechniquesof surfacethermoplastici~ationof woodfor improvement
in surfaceproperties. (b)Todevelopnew products like hot-melted-selfbonded woodboards utilising
Industrialwoodwaste likesawdust.

Progress made: Effectof differentreactionparametershavefoundtoplaya significantroleinbenzylation
of wood surface. A significant change in chemical structure of wood was observed by benzylation.
Absorptionbandsat 1950-1810,1600,740 and700 cm-Iincreasedindicatingpresenceof benzenerings
of benzylgroups.Benzylatedwoodparticleshaveexhibitedhydrophobicnature.

.
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Project 13 : Efficacy of preservative in enhancing durability of timber (Development of alternative
preservatives of more economic value and schedules for their incorporation in wood).
(IWST-27/WSP/2000-01/10)

Objectives: TostudydifferentplantextractiVesby incorporatingthemwithlesstoxicchemicalsto develop
woodpreservativewhich¥e eco-friendlyandcosteffective.

Progress made : Copper ions were incorporated in CNSL liquid to obtain different gradation of
concentrationof copper in the CNSL woodpreservative. This will be used for further investigationfor
treatmentof wood.

Project 14 : Analysis of wood and its constituents by fluorescence and FTIR spectroscopic
techniques - a non destructive tool for rapid characterization of wood. (IWST -34/WSP/2000-01/
11)

Objectives: (a)ToinvestigatefeasibilityoffluorescenceandFTIRspectroscopictechniquefortheanalysis
of biodegradation of wood. (b)To assess the usefulness of fluorescence characteristics of some of the
wood speciesfor separatingcloselyrelated

Progress made: CorrelationofFTIR measurementswasmadewith lignincontentdeterminedby acetyl
bromidemethod.Analysisof thechangesin themicroscopicandchemicalstructurein woodsamplesof a
soft wood and a hardwood decayed by a brown-rot (Coniophora Puteana) and a white-rot (Trametes
versicolor) fungi was carried out. Accelerated weathering of cellulose sheets show no degradation of
celluloseupto 200hoursofUV radiation,whereasasignificantdelignificationinwoodsurfaceswithinfew
hoursof exposurewasnoticed.Pre-treatmentof woodsurfaceswithchromiumtrioxideandferricchloride
significantlyrestrictedweatheringdeteriorationandmicrobialcolonization,whereaschromicnitrateand
ferricnitrategavepartialprotectionfromweatheringandmicrobialcolonization.Acetylationalsoprevented
delignificationandfungalstaining.

Project 15 : Thermodynamics of moisture adsorption and desorption in wood. (IWST -39/WSP/
2000-01/12) .
Objectives: (a)Todeterminethe thermodynamicparametersforwood watersystem.(b)Analysisof the
enthalpy-entropycompensationeffect.

Progress made: Changesin free energyenthalpyandentropywere determinedfor adsorptionof water
in wood. Studiesonenthalpy-entropycompensationeffectweremadeanda linearrelationshipwasfound
to exist between enthalpyand entropy for adsorptionof water in wood. This phenomenon wasused to
characterizewood.

Project 16 : The role of biofertiliser in ecorestoration of problematic site like mine reject soil in
Goa. (IWST -13/WBD/2000-01l3)

Objectives: (a)Tostudytheefficacyofecofriendlyandeconomicallyviablebiofertiliser(byuseof VAM
fungiandNitrogenfixingbacteria)ondifferentforestryseedlingsusedforminedumpanddegradedsoilat
Goa. (b)To achievebettergrowth andsurvivalin afforestationprogrammeinproblematicsitesat Goa.

Progress made: Multiplicationof compositeVAMsporeandnitrogenfixingbacteriawere carriedout
undercontrolledconditions.EfficacyofVAM fungiandnitrogenfixingbacteriahavebeenevaluatedfor
Wrightia tinctoria, Bombax ceiba, Dendrocalamus strictus and Eucalyptus species at nursery level.

.
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Techniques of multiplication ofbiofertiliser and inoculation to the nursery plants were demonstrated to Goa
Forest Department officials.

Project 17 : Ecorestoration of degraded mangrove habitat along the Goa coast. (IWST -2/WBDI
2000-01/1)

Objectives: (a)To assess the ecorestoration1afforestationof degraded mangrovehabitat. (b) Tostudy
ecology, phenology and distribution of mangroves. (c) To develop nursery of seedling to be used for
afforestationprogramme (d)Successionandzonationof mangrove.

Progress made: Variousmangrove habitats were surveyed. Degraded mangrove areawere selected,
phenologicaldataontheadjoiningmangrovehabitat,choraowererecorded.Floweringandfruitingpattern,
seed formation etc. were noted. Variousmarine organisms like the foulers, borers, crabs and other
crustaceans, fishes and marine algae were recorded. Number of mangrove plants from this area were
recorded.

Project 18 : Effect of industrial effiuents on the biology of some mangrove plants.
(IWST -9/WBD/2000-01/2)

Objectives: (a)Tocomparethecharacteristicsof mangrovevegetationthrivinginapollutedenvironment
withthatof relativelylesspollutedenvironment.(b)Tostudythecapacityof mangrovesto store/ detoxify
/ eliminatedifferenttoxicants.(c)Tounderstandtheroleof mangrovesin waterqualityimprovementand
habitatenrichment.

Progress made: Mangrove areas in a "Severely Polluted Zone" of the Visakhapatnam harbour area
and unpollutedarea near Bangarammapalayemfishing villagewere surveyed. Waterand soil samples
collected were analysed for differenthydrographical,nutrientparameters and heavy metals.

Project 19: Species, provenance and clonal test trials of Casuarina spp. in North Andhra coast.
. (IWST-18/WBD/2000-01l4)

Objectives: (a) To identify the best suitable species of Casuarina for plantatIon along the coastal areas
of North Andhra Pradesh. (b) To identify CPTs from the provenance trials. (c) Clonal testing of CPT from
known sourge.

Progress made: The sites for Casuarina plantations in the North Andhra coast were selected in consultation

with Andhra Pradesh Forest Department. Different species are being planted to study the survival, growth,
salt tolerance and effect on coastal stabilization.

Project 20: Impact of disturbances on canopy insect biodiversity: An assessment offorest health.
(IWST -22/WBD/2000-01/6)

Objectives: (a)Toassesstheinsectdiversityofsitesusingquantitativesamplingmethods.(b)Tostandardize
the samplingmethodology.(c)Todevelopinventoryof the importantindicatorspeciesin differentstudy
sites.(d)Tomap spatialvariationof insectdiversityin differentlandscapeelements.

Progress made: Survey wasconductedin the WesternGhatsand low andmediumelevationforests.A

new compositeflight interceptiontraphas been designedto obtainunbiasedsamplesfrom thecanopies.

.
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Project 21 : Studies on entomofauna of mangroves of Karnataka, Goa and Andhra Pradesh.
.(IWST-24/WBD/2000-01l7) .

Objectives: (a)To studythe diversityof insectsin the mangroveforests.(b)To studythe pestproblems
of the mangroveflora. (c) To studythe parasite-predatorcomplexof the mangroveforests.

Progress made: Mangroves at Coondapur, Karwar and Goa in the Westcoast and Visakhapatnamin
theEastcoastweresurveyedatregularintervalsandmorethanfiftyspeciesof insectswerecollectedfrom
mangrove trees. From the 7 major orders, insects from 32families were recorded and catalogued.The
most seriouspestswere leafgallson Sonneratiasp. and microlepidopterousdefoliatoronAvicenniasp.
and Pteroma plagiophleps on Rhizophora sp.

Project 22 : Application of pheromone technology for the management of teak heartwood borer,
Alcterogystia cadambae Moore. (IWST-29/WBD/2000-01l9)

Objectives: (a)To studythe distribution,seasonaloccurrenceandpopulationdynamics of the pest and
the extent of economic loss caused due to the attack. (b) To study the pre-disposing factors leading to
infestation. (c)To studythe behavior and ecologicalfeaturesof the insect. (d)Todevelop an integrated'
pestmanagementstrategywithmajorthruston the applicationof pheromonetechnology.

Progress made: The teak growing areas of North Canara circle were surveyed for heartwood borer,
Alcterogystia cadambae. Infested trees were graded (A to D) depending on the number of holes to
study the an~ual progression rate. Bio-ecological studies on the pest has been taken up.

Project 23 : Studies on durability of selected Indian secondary timbers against marine wood
biodeteriorating agents in the marine environment along Karwar coast (Karnataka). (IWST-30/
WBD/2000-01110)

Objectives: (a) To assess natural durability of different species oflndian timbers. (b) To screen out
suitable timber species for marinecrafts and structures. (c) To assessefficacyof wood preservatives in
enhancingdurabilityof timbers.(d)Observationson thefluctuationsinoccurrence,distribution,biologyof
the organismsresponsibleforwoodbiodegradation.

Progress made: Select1on,procurement and treatment of timber species done. Five timber species,
namely Toonaciliata, Erythrina indica, Tetramelesnudiflora, Bombax ceiba and Melia dubia and
one bamboo species, Dendrocalamusstrictus were pressure treated with CCA preservative.Pressure
treatmentas wellasprophylacticcoatingtreatmentwiththeCashewnut shelloilwasgiventoB. ceiba for
studying the efficacy of this crude preservative against the borer attack. Five timber species and one
bamboo species,both treatedand control, are exposed to the marineenvironmentof Karwar.

Project 24 : Investigations on pest problems of wood in packing cases and handicraft industries.
(IWST -31/WBD/2000-01/11)

Objectives: (a)to identifythe insectpestsadverselyaffectingthe woodused in packingand handicraft
industries. (b)To studythe bio-ecology,seasonaloccurrence,extent of damage and natural enemiesof
majorpests. (c)To study andevolve appropriateprophylacticand othercontrol methods.

Progress made: The packing andhandicraft industries in Chennaptnam,Mysore and Bangalorewere
surveyed. Sapwoodof timbersused forhandicraftandpackingpurposeswerefoundattackedin varying
degreesbyColeopteranborersbelongingtoBostrychidaeandLyctidae.Themajorspecieswereidentified
as Sinoxylon anale and Heterobostrychus spp.

.
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Project 25 : Development of protocol for rearing woodborer larvae: response of wood boring
molluscans to (wood preservative) chemical stress. (IWST-31/WBD/2000-0l/12)

Objectives: (a)Todevelopoptimumlaboratoryconditionsfor larvaldevelopmentandsettlement.(b)To
maintaingenerationsoforganismsandlarvalculturesas subjectspecimensforvariousexperiments.(c)To
findout(preservative)chemicaltolerancelimitsofadultmolluscanborers.(d)Toprobeintothemechanisms
thathelpthe animalsto adaptto thechemicalstress. (e)Toinvestigatetheeffectof chemicalstresson the
physiologicalprocessesandreproduction.

Plywood bottom waii attckeu by LYl-llUi:1C

Progress made: Three generations of adult woodborers are being maintained in the laboratory by inducing
settlement of borers on fresh test coupons. Experiments to study the recruitment patterns of woodborer

larvae on coupons treated with CCA, CCB, Protecto and Cleistanthin were conducted. Test coupons

treated with 6 different loading of CCA exposed in the laboratory for observations on recruitment patterns
of woodborer larvae are in progress. Tolerance of copper and arsenic by adult woodborers was evaluated.

Project 26 : Evaluation of buoyancy, specific gravity and water absoFption characteristics of
alternate timber for Catamarans. (IWST -35/WBD/2000-01/13)

Objectives: (a)To evaluate buoyancy, specific gravity and water absorption characteristics of light timbers

suitable for Catamaran fabrication. (b) To select suitable alternatives to existing species. (c) To widen the

choice of species for Catamaran fabrication. (d) To reduce burden on selected few species. (e) To reduce
cost of Catamaran.

Progress made: Methodsforevaluatingvariousphysicalcharacteristicshavebeengathered. Catamaran
grade timbersof fivepnme specieshavebeen enlistedandprocured.

Project 27 : Conservation and management of Coondapur mangroves, Karnataka. (IWST -41/
WBD/2000-01/15)

Objectives: (a) To preserve the mangroves in core zone (b)To conserve and manage the mangroves.
(c)Todevelopnurseryand germplasmpreservationcenter.

.
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Progress made: Preliminarysurveyconducted.Literaturesurveyonvariousaspectsof conservationand
managementtechniquesof themangrovehabitat,werecollected.

Project 28: Chemical Induction of Heartwood in Sandal. (CFP-OOl)

Objectives: Toapplychttmicalfor initiation!rapidformationofhem1wooJ.

Progress made: Procedurefor injectingstimulantchemicalsinto standingplanthas been standardized
usingtwoorganicstimulants(paraquatdicWorideandEtheral)andinorganics (Amon-Hoaglandsnutrient
solutions).Periodicallygirthheight,andperoxidiseisoenzymearebeingrecorded.

Project 29 : Phytochemical and pharmacological investigation on Machi/us macrantha bark.
(CFP-002)

Objectives: Toisolatethe barkconstituentsforChemical/ Pharmacologicalinvestigation.

Progress made: Viscositymeasurementon 5 % aq solutionhasbeenfound tobe efficientas qualitative
toolforassessmentof Jigatqualityforbindingefficiencybeforemakingagarbathi.

Project 30 : Natural products - evaluation of Extractives of plant origin for biological and
pharmacological activity - i) Nothapodytesfoetida ii) Garcinia indica. (CFP-003)

Objectives:Toextractandseparatetheplantmaterialforbiocidalandpharmacologicalcomponents.

Progress made: Nothapodytes foetida wood has been procured, processed and extracted. Two
differentsamplesofNothapodytesfoetida weresubjectedtosequentialextractionwithHexane,CWoroform
andAlcohol.Percentageextractwas foundmore in alcoholextract.

Project 31: Evaluation of oil yield and Composition of new cultivars of high yielding varieties of
aromatic and medicinal plants (i) Patchouli (ii) Piper longum. (CFP-004)

Objectives: To studythe compositionof oil forexploitationand to selecthighyieldingvarieties.

Progress made : Twocultivarsof Patchouli (27 samples)are being analysedfor oil and compositional
analysis.FieldtrialsonPatchouliusingbiofertilizersandinorganicfertilizerwerecompletedincollaboration
withVAS, Bangalore.Sampleswerecollected andprocessedfordistillationof essentialoil.Commercial
Piper longum spikes were processed for isolationof Piperine.

Project 32 : Development of Modern nursery technique of impor~nt forestry species of Goa -- -~---

Terminalia tomentosa, Xylia xylocarpa, Myristica
fragrans, Bambusa arundinaceae and
Dendrocalamus strictus. (TIP-I)

Objectives: To improve the propagation techniques of
Terminalia tomentosa, Xylia xylocarpa, Myristica
fragrans, Bambusa arundinaceae and Dendrocalamus
strictus.

Progress made: Standardized the potting media for
Bambusaarundinaceae for quality seedlingproduction.
Experiments have been laid out for standardization of Bambusaarundinaceaeseedlingsin roottrainers

.
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potting media for Dendrocalamus strictus. Standardized container type and size for Bambusa
arundinaceae(6treatments,4 replications)and biofertilizertrialforBambusaarundinaceae(8treatments,
3 replications).

Project 33 : Studies on micropropagation, field evaluation and conservation of Pterocarpus
santalinus and Oxytenanthera stocksii- threatened species. (TIP-2)

Objectives: (a)Todevelopprotocolsformassproductionof superiorgenotypesforincreasedproductivity
of desirable traits. (b)Toevaluateclonedplantbasedon growthperformanceandother desirabletraits.

Progress made: Optimizedexplant type, size, medium and growth hormones for shoot initiationand
multiplicationof Oxytenantherastocksii.Conductedexperimentationonexplantsandgrowthhormones
for cell culture / callus induction in O. stocksii. Initiated experiments for establishment of cultures of
Pterocarpus santalinus. Information collected about Plus Trees of P.santalinus from A.P. Identified
tree in Bangaloreforbasic studies.

Project 34: Evaluation and characterization of clonally propagated sandal (Santalum album L.)
accessions of diverse origin with special reference to heartwood content, oil content and other
morphological characters. (TIP-4)

Objectives: (a)Tostudyvariabilityin Sandalpopulationforoilcontentandotherrelated morphological
parameters.(b)Tofindouttherelationshipof heartwoodandoilcontentwithtreemorphologycharacters.
(c)Tofindthe influenceof motherplantson theresultingprogenythroughthe assessmentof germination
and seedlingvigour.(d)Toassess the valueof isoenzymeanalysisas a tool to demonstratediversityand
using thisas indirecttoolto locatesuperiormotherplants.

Progress made: Core samples from 25 accessions \'lavebeen collected from clonal germplasm bank
Gottipura, Bangalore. Morphological parameters like girth, bark thickness, heartwood and sap wood
diameter of these accessionshavebeen recorded.

Project 35: Standardization of protocol for viability testing and prolonging the viability and
vigor of seed in storage. (TIP-5)

Objectives: (a) To formulate the protocol for seed storage. (b) To study the symptoms and causes of
seed deteriorationduring storage. (c)To develop standardtechniquesto rapidly assess seedviability in
order to determineplantingvalue. (d)Tosupplygoodqualityseedfor nurseryoperation

Progress made: Studies have been conducted to standardize the best media and pretreatment for
germination.Viabilitystudyfor ten cloneshasbeencarriedout.Data analysisis inprogress.Experiment
has been laid to study seed waterrelation.

Project 36 : Determination of calorific value and combustion characteristics of selected fuel
wood species. (IWST -6/WE/2000-0l/2)

Objectives: (a)Todeterminethe calorificvaluesof differentspecies.(b)Todeterminethe combustion
characteristicsof differentspecies.

Progress made : Experiments on determination of calorific value, CHNO analysis of Acacia
auriculaeformis and Eucalyptus sp., its variation with tree height, sapwood and heartwood, variation
withagehasbeenfinalised.

.
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Project 37 : Pyrolysis of wood and lignocellulosic materials. (IWST -6/WE/2000-01/3)

Objectives: (a) To compare thermal behaviour of the biomass components under inert and oxidising
atmosphere. (b)To study mechanismof thermaldegradationof wood and its constituents. (c)To study
pyrolysiskineticsof lignocellulosicmaterials.(d)Characterisationof charcoal.

Progress made: Thermochemicaldecompositionof woodofAcacia auriculaeformisin airwas studied
in thetemperaturerangeof 150°Cto 250°Cfordifferentdurationupto400minutes. A significantweight
loss occurred above 200°C, mainlydue to degradationof carbohydrates followedby decompositionof
ligninat longerexposureandhighertemperature.

PROJECT 38: Studies on enzymatic hydrolysis of wood and other lignocellulosics.
(IWST-6/WE/2000-01/1)

Objectives: (a) To develop an effective and economic pre-treatment techniques. (b) To increase the
yieldof sugarsfromhydrolysisofcelluloseandhemicellulose.

Progress made: Preliminaryexperimentson acidhydrolysisof woodcompleted.

EXTERNALLYAIDEDPROJECTS-FREEP

PROJECT COMPLETED DURING THE YEAR 2000-2001

Project 1 :Research on Sandal (FREEPIIWST -I)

Sub-Project: Identify provenance areas, collect and test seeds to develop a gene base for genetic
improvement.

Sub-Project: Study variation in heartwood and oil productivity and quality between different
provenances, progeny with a view to develop propagules of higher productivity.

Objectives: To develop a genebase for genetic improvementof Sandal.

Result: Nine provenances of sandalhave been identifiedunder different~coc1imaticzones. Statusof
these provenances was confirmed by isoenzyme studies on the basis of wide gap in genetic distance.
Bangalore provenance was found to be superior among nine identified provenances based on genetic
diversity studies/ maximumheterozygosity.Arapid UV spectroscopicmethodhasbeen developedfor
quantitativeestimationof sandaloil in coresamplestakenfrom standingtrees.Studiesonheartwood/ oil
contentvis-a-visGBHinrespectof threeprovenanceshave indicatedthat treesof GBH>80cmscontained
4% oil which remains nearly constant, while heartwood content progressively increases. Peroxidase
isoenzymeinlivingbarktissuebears an inverserelationshipwithoilcontent.Basedon thisa simple,less
expensive Peroxidasecolourreactionhasbeen developedto detecthighyieldersof sandalin thefield.
A protocol has been developed forDNA extractionunderRAPD study.

Project 2 : Research on Sandal

Sub-Project: Develop nursery practices, including in vivo and in vitro propagation techniques
for mass production of high quality planting stock.

Objectives: (a) To standardize root trainer based nursery technique for mass production of quality
seedlings.(b)Todevelopprotocol in vitromassproductionof qualityplantingstock.

.
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Result: Standardizedprimaryhost,Biofertilizer,SyntheticfertilizerandSeedlingqualityparametersfor
raisingof Sandal seedlingsin root trainers.Variousparametersfor massproductionof qualityseedlings
have been standardized. Optimized the conditions for vegetative propagation through root suckers.
Standardized techniques for high frequency in vitromultiple shoot induction and multiplication,Low
frequencyin vitroandex vitrorootingwasobtained.Recoveredcompleteplantletsthroughdirectsomatic
embryogenesis.

Project 3 : Research on Sandal

Sub-Project: Study of various pathogens and develop suitable protective measures.

Objectives: Todevelopsuitableprophylactic/ controlmeasuresagainstpestsandpathogensof Sandal.

Result: Incidenceof diseasesandpestscompletedin allSandalbearingareas.Pathogens,pestscollected
during the studies were isolated and identified.The major pestson Sandalare sap suckersbelonging to
Coccidae, wood borers belonging to Coleoptera and Lepidoptera and termites both bark eating and
woodeatingspecies.Packageofprogrammedevelopedforcontrollingpestsand diseases.Studiesrevealed
thatphotosyntheticefficiencyand transpirationratereducesas the spikediseaseadvances.

ONGOING PROJECTS DURING THE YEAR 2000-2001- FREEP

Project 1 : Tree Improvement (FREEPIIWST -2)

Sub-Project: Establish and evaluate provenance and progeny trials, including assessment of
trials already laid out by SFDs.

Objectives: (a) To survey the SPA,CSO, SSO, + trees in respect of Teakand Eucalyptusin Kamataka
andAndhraPradesh.(b)ToselectSPAandCSO of thesespeciestaking phenotypiccharactersalongwith
variability,yield,growthrate,qualityoftimber,diseasesandpestresistance.(c)Massmultiplicationthrough
vegetativeorthroughTissueCultureforimprovedproductivity.

Achievements: Literaturebase surveywas made on CSO, SSO,SPAandCPT of Teakand Eucalyptus
tereticornis of A.P. and Kamataka. Clone of E. tereticornis developed by ITC Bhadrachalam Paper
BoardLtd.,have been assessed.Six hundredseedlingsrai'sedfor progenytrials. Monitored'insectpests
of CSO of teakraisedbyIWSTandcontrolmethodsfollowed. Seedlingsof49 familiesof teakwereused
for the establishment as a progeny trial cum SSO in Bhakarapet Range nearTirupati, Andhra Pradesh.
Early growth performance were recorded. SSO cum progeny trials of 170families and 3 ha. SSO cum
progeny trial of 224 families of Casuarina equisetifolia at Nellore, A.P.were established. Analysis of
growth parameters wascompleted. Mortality rate of those progenieswere also evaluated. Heritability
andselectionof superiortreesfromprogenytestwasstatisticallyanalysed.Silviculturallyunacceptedtrees
were roughed in 3 ha. Casuarina SSG.

Project 2: Tree Improvement (FREEPIIWST -2)

Sub-Project: Studyvariabilityof growthrate,yield,qualityof timber,resistancetodiseaseandpathogens,
identificationof provenanceandsuperiorphenotypes.

Objectives: (a) The tree improvement project consistsof 4 sub-projectseach one related to the other.
In the first sub-project,surveyof SPA,CSO,SSO,+ treesin respectof TeakandEucalyptusin Kamataka

.



Annual Report 2000-2001

andAndhraPradeshhas to be made. (b)Tosurvey,selectSPAandCSOfor the speciestakingphenotypic
characters along with variability, yield, growth rate, quality of timber, diseases and pest resistance.
(c)Mass productioneitherthroughvegetativeor throughTissueCulturefor improvedproductivity.

Achievements: Consolidationof work relatedto 5 clonesof 4 1/2yearoldE. tereticomis is completed.
Sixcloneswere studiedforvariationin specificgravity,fibremorphologyandvesselmorphology.Three
clones of eighteen months old Eucalyptus tereticomis ofVMG, were studiedfor specific gravity and
anatomical properties. One CPT of Eucalyptushybrid and five CPTsof Eucalyptus tereticomis were
studiedforwoodqualityassessment.

Project 3 : Utilization of alternative. timbers for Catamarans. (FREEPIIWST -3)

Sub-Project: Reduce investments in and increase service life of Catamarans through
improvement in protection of alternative timbers for Catamaran fabricators.

Objectives: Toreduceinvestmentand increasethe servicelifeof Catamaransthroughimprovementin
protectionof alternativetimbersforCatamaranfabrication.

Achievements :Achievedbetterunderstandingon seasonal
settlement of borers, foulers and their reproductive cycles,
depredatory activities and their tolerance levels to widen
hydrographicalconditionsandthetolerancelevelsofwoodborers
to various wood preservatives in Krishnapatnam and
Visakhapatnam harbour. Eighteen species of wood boring
organismsandoverseventy speciesoffoulingorganismswere
identifiedfromthetreatedanduntreatedpanels.Aroundhundred
timber speciesof Catamaran and Non-Catamarangrade were
testedatKrishnapatnamandVisakhapatnamharboursfornatural
durability.The resultsreveledthat thelifecan be enhancedto
5-6foldsbyusingsuitablewoodpreservatives.Alternativewood
preservativeslikeCCAandACZAtreatedpanelsgavepromising
results. Various species like Ailanthus excelsa, Ailanthus
malabarica, Elaeocarpus recurvatus, Erythrina variegata,
Evoidia roxburghioana, Ficus mysorensis Kydia calcyna,
Mangifera indica, Macranga peltata, Measopsis emi11i,Melia

dubia,Populusciliata,Samaneasaman,Tetramelsnudiflora, . ~ "'11 "''' ___,
Toon aciliata and Trema orientalis were identified as potential Untreatedpanelsof Palaquimellipticum,
alternative species for Catamaran fabrication apart from Macarangapeltata

Bombax cieba, Albiziafalcataria andAlbizia chinensis. Different methods like sap displacement, diffusion,
double diffusion, boucherie process, brush coating, spraying and waterrepellency method were tried for
protection of Catamaran logs apart from conventional methods. The fungi infected samples were collected

from Krishnapatnam and Madras harbours, cultured, isolated and identified 7 species. CCA toxicity
evaluation in fish, Oreochromis mossabica was completed. A database on the performance of timbers
under marine conditions is prepared using a Relational Database Management System. Over 150research
articles are included in the database.

.
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Project 4 : Utilization of alternative timbers for Catamarans. (FREEP/IWST -3)

Sub-Project: Introduction of balance 148 Catamarans (out of 200) made of processed timbers
as trials of laboratory tested timbers.

Objectives: To introduce 200 Catamarans made of processed timbers as trials of laboratory tested
timbers.

AchievementS : A total of 10Catamarans in Krishnapatnam and 6 in Chennai were launched. Plank
built Catamaransmade ofAnogeissus latifoliawere treatedwith CCA atVisakhapatnamand ready for
launching.

Project 5 : Utilization of alternative timbers for Catamarans. (FREEP/IWST -3)

Sub-Project: Generating awareness of and popularise techniques for increasing service life of
Catamarans by involving timber treatment industry, fisheries departments, NGOs etc.

Objectives: Togenerateawarenessand topopularizetechniquesfor increasingservicelifeof Catamarans
by involvingtimbertreatmentindustry,fisheriesdepartments,NGO's etc.

Achievements :DemonstrationprogrammesonCCA treatedCatamaranswere conductedin 6 villages
of Andhra Pradesh and Tamil Nadu. Linkages developed with Fishery Dept., Forest Dept., NGO's
Bibliography-205referencescollected.

Project 6 : Planting Stock Improvement Programme. (FREEP/IWST -4)

Objectives: (a)ToestablishSeed ProductionArea of Teak,CasuarinaandEucalyptus.(b)Toestablish
Seedling Seed Orchard cum progeny trial and Clonal Seed Orchard of Teak, Sandal, Casuarina and
Eucalyptus.(c)To establishVegetativeMultiplication Gardenof Teak,EucalyptusandBamboo.(d)To
establishamodelnursery.

Achievements: Culling operationfor 25.8 ha in TeakSPAcompleted. Standardisedpotting media for
Bambusa arundinaceaeand Ceibapentandra for quality seedlingproduction in root trainers.

Teak branch cuttings from clonal multiplication garden under rooting in the mist chamber

.
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EXTENSION

Facilities generated and services rendered

Consultancy to various agencies.
+ 58 samples were tested and a number of enquiries were attended in the field of identificationof

wood samples and reportedupon.

+ 8 enquirieswere attendedand 17sampleswere testedin the field of preservationand I samplefor
durabilitystudies.

+ 17samples were tested and a numberof enquiries were attendedin the field ofNWFP.

+ 3 samplesweretestedand a numberof enquirieswereattendedonentomologicalandpathological
aspects.

+ Revenue Rs. 1,38,4001-earned as testingcharges.

Library and documentation -computer facilities -time spared and revenue earned.

LAN and Internetfacilitieswereprovidedinthe Institute.

./ 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. REVENUEEXPENDITURE

(a) Research 89.31

(b) AdministrativeSupport 43.95

(c) Othersspecify 17.82

B.
LOANANDADVANCES

(a) Loan Advances(Conveyance) 1.00

(b) HouseBuildingAdvance 0.73

C. CAPITALEXPENDITURE

(a) Building&Roads - -

(b) Equipments,LibraryBooks 0.006

(c) Vehicles - -

(d) Othersspecify - -

TOTALFORPLAN(A+B+C) 152.816

ll. NON-PLAN
.

A. REVENUEEXPENDITURE

(a) Research 58.02

(b) AdministrativeSupport(Salary) 26.20

TOTAL FOR NON-PLAN 84.22

ill. FUNDED PROJECT

A. World Bank Project 93.76

TOTAL FOR FUNDED PROJECT 93.76


