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CHAPTER

TROPICAL FOREST RESEARCH INSTITUTE
JABALPUR

Tropical Forest Research Institute (TFRI) is one of the eight Institutes under the Indian Council of

Forestry Research and Education (ICFRE).1t came into existence in April 1988. TFRI has equipped itself

for undertaking diverse and intensive research on forestry and related problems of tropical forest of
Madhya Pradesh, Chhattisgarh, Maharashtra and Orissa.

PROJECTS COMPLETED DURING THE YEAR 2000-2001

Project 1: Screening of the species tolerant in lime kiln area of M.P. (TFRI-96/Chem-9)

Objectives: (a) To study the impactof lime kiln pollutants (SPM, S02' NO) on the chemical and bio-
chemical parameters of plant species in Ihukehi region of Katni district, M.P. (b) To analyse the soil
samplescollectedfromdifferentgridpointsinthe limekilnarea.

Results: Leaf samplesof 12tree specieswere collected in differentseasonsfrom the limekiln area and
quantitativelyanalysedfor variouschemicalandbio-chemicalparametersand seasonalvariationswere
observedforpollutants.Most of the speciescollectedexhibitedreductionin chlorophyll,protein, starch
and total sugar content in all the seasons. All exhibited significant reduction in ascorbic acid content,
however,in monsoon,irregularpatternwasobserved.Enzymaticparameterslikeperoxidase,superoxide
dismutaseincreasedsignificantlyinmostoftheplantspeciescollectfromthelimekilnarea. .

Soil samples collectedfrom differentgrid points in different seasonswere analysedfor various
chemicalparameters.Alltheparametersvariedsignificantlyandshowedadverseeffectoflimekilnpollutants
on soil.The resulthasbeenpublishedin variousNationalandInternationaljournals.

Project 2: Screening of phytochemicals of forest species and their utility in pest control.
(TFRI-971Chem-8)

Objectives: (a) To isolate the biologically active chemicals. (b) To assess the biological activities.

Results: Biologically active constituents from Jatropha curcas seed oil separated with the help of
chromatographic techniques and evaluated for their stability/ persistency by testing against insects. Phenolic

acids from stored and fresh J. curcas seeds were isolated and estimated with the help ofHPLC. Pesticidal

activities of J. curcas seed components were evaluated against insect fungi and nematode pests.

Project 3: Allelopathic effect of some for~st tree species on agricultural crops. (TFRI-96/
Chem-9)
Objectives: (a) To study the activity of different agroforestry / forestry tree leaf and root extracts on
growthandgerminationof agriculturalcrop. (b)Toevaluatealterationin chemicalcontentsofleaves and
seedsof crop,yieldof seedandweightof seeds. (c)Tostudychemicalfactorsresponsiblefor stimulatory

.
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and inhibitoryactivityof tree species.(d)To assessthe compatibilityof treesspeciesof agriculturalcrop.

Results: Allelopathicactivityof tree speciesMadhucaindica,AilenthusexcelsaandButeamonosperma
were studiedforbioassayson gennination,seedlinggrowth,yieldandbiochemicalchangesin soyabean
10,20% leaf and root extracts adversely affected gennination of soyabeanseeds. Mixed response was
observedon nitrate reductaseactivityand plant growth.Concentrationdependenteffectwas observed.
Phenolic acids, free sugars, glycosides and alkaloids were present in major quantity in extracts of all
specieswhile smallamountof terpene andaminoacidswere presentinA. excelsa.

Project 4: Studies on the diseases of important tree seeds, nurseries, plantations, stored wood
and bamboos and their control measures.

Objectives: (a)To studythe variousseed storagetechniquesto reduce seedborne fungal flora, increase
viabilityand gennination. (b)Toworkoutsuitablecontrolmeasuresfornurseryandplantationdiseases.
(c) Toevaluate the natural factors in diseasecontrol. (d)Toevolve biological control for important soil
borneplantpathogens.

Results: Extensive survey in the study area was conducted and new diseases / problems and
recommendations regarding disease management were also suggested to forest departments of M.P.,
Maharashtraand Orissa. Important researchfindingshave been compiledandpublished in the form of
research paper, handbook and brochures.

OLD PROJECTS CONTINUED DURING THE YEAR 2000 -2001

Project 1: Research on tree farming models in association with instant income yielding crops.
(TFRI -92/Agro-S)

Objectives: (a) To develop agroforestry systems for the best combination of tree and crops. (b) To
retainand demonstratethe provenmodels to user groups.

Achievements :

Silvi-pastoral system: Tree species Dalbergia sissoo and Pongamia pinnata -were tried
with Panicum maximum, Pennisetum pedicellatum, Vetiveria zizanoides and Rosa grass.
The growth of Sissoo was significantly superior with Sesbania sesban and Pennisetum
pedicellatum (Deenanath), Sesbania sesban and Penicum maximum. In the 6thyear
productivity of Deenanath (Pennisetum pedicellatum) has remained constant at 6 t/yr.lha
where as Ginni gra~s (Penicum maximum) attained upto 10 t/yr.lha.
Silvi - olericultural system: Five tree species Acacia nilotica, Albizia procera, Dalbergia sissoo,
Gmelina arborea and Tectonagrandis were tried with vegetable species Lady finger, Carrot,Tomato,
Radish,PalakandBrinjal.

Vegetables: Tomato,brinjal, carrotand radishperformedbetterunder trees than in open on soilsprone
to erosion.Albiziaprocera,AcacianiloticaandDalbergiasissoowerefoundmoresuitablethanGmelina
arboreaor Teakarrangedin descendingorderof suitability.Vegetableseedproductionof carrot (Daucus
carota)andradish(Raphanussativus)wasdonemore successfullyunderAlbiziaproceraandDalbergia
sissoo than Acacia nilotica, Gmelina arborea and Teak.
Silvi - horti - agri. system: Poplar, Albizia procera, Kinnow, Lemon and Orange were tried with

.
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soyabean/ wheatrotation.Wheatand soybeanyieldwas foundmaximumundera particulardirectionof
the tree canopye.g. Populus towardsEast and Citrus towardsWest.The growth of Poplar was found to
be uneconomicalinVthyear(<1.6cumlha/yr.).Kinnowscouldbeintroducedsuccessfully,bearingfruitsin
thirdyear.In orangesfruit set was found tobe a problem,as evidencedfrom low fruitbearing.

A promising Silvi-Horti -Agri Model- Poplar with Kinnow and Wheat

Project. 2 : Market survey of prevailing tree species and forest products. (TFRI-94/
EconlAgro-3)

Objectives: (a) To find out the market rates of forest products such as round and sawn timbers of
Shorea robusta, Tectona grandis, Eucalyptus and Bamboo spp. at the end of. each quarter from
Nagpur,RaipurandJabalpur.(b)Tofindout the marketratesof otherforestproductslikefuelwoodfrom
the abovementionedthreemarketson quarterlybasis. (c) Compilationand. analysisof data.

Achievements: Market rates of Tectonagrandis, Shorea robusta, Eucalyptus and Bamboo species
from Raipur,NagpurandJabalpur marketswerecollectedand sent to ICFRE,Dehra Dun.Market rates
for differentfuelwood speciesfor the quarterendingfrom theNagpur,RaipurandJabalpurmarketwere
conductedandsentto ICFRE,DehraDun.Onthebasisof surveyinformationquarterly ''Timber/Bamboo
Trade Bulletin" upto Dec. 2000 has been published by ICFRE, Dehra Dun.

Project 3: Multi Purpose Trees for Agroforestry. (TFRI-94/Agro-2)

Sub-Project: Trials of MPTs in Agroforestry Systems in Chhattisgarh State.

Objectives: (a) To study some traditional agroforestrymodel in Chhattisgarh region. (b)To establish
on farm trials of Babul model on selectedfarmer's field in Chhattisgarh region. (c) Trial of promising
models in experimental area of Tropical Forest Research Institute, Jabalpur.

.
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Sub-Project: Study of allelopathic effects, if any, of tree growth on Agricultural crops, root
growth pattern under different plantation geometry and development of suitable agroforestry
models.

Objectives: (a) To find out the allelopathic interactions, if any,of existing agroforestry systems and
Paddy-babulmodel,bybioassaymethods.(b)Tostudythesoilphytotoxicityof decomposedlitterof trees
in associatedagriculturalcrop. (c) Toquantifythe allelochemicalsandcorrelatetheir growthswithsuch
chemicals.

Achievements: Extensivesurveyconducted,most popularmodel identifiedwas rice + babul followed
by line planting of Albizia procera and Paddy-butea model for lack cultivation. Farmer's with higher
income level have preference for fruit trees such as Mango, Guava and Papaya. On farm trials were
laid out on the fields of 10farmers in Chhattisgarh. Upland improved rice variety JR-75 was sown as
broadcast crop on all the OFR: Scientific evaluation of rice-babul system in respect of density of
trees, tree management practices (Root and canopy pruning), improved varieties of trees (Acacia
nilotica ssp. cuppressiformis vs. Acacia nilotica ssp. indica) and traditional long duration rainfed
varieties like JR-75 and JR-353 have been used in order to standardize the system. Financial analysis
showed a higher side in favour of Rice-babul system under rainfed condition. Difference in growth
parameters (gbh, height) between the tree sub species (indica and cuppressiformis) was found to
be insignificant. Pot culture studies to study soil phototoxins and litter decomposition have been
completed for 12agricultural crops and 7 tree crops. Quantification of Allelochemicals in Pongamia
pinnata and Sesbania sesban with some selected crops were completed. Agricultural crops like
rice, soyabean, wheat, carrot, radish, tomato and brinjal were allelopathically suitable to the 5 MPTs
in order of A. procera>A. nilotica>D. sissoo>G. arborea>T. grandis.

Project 4: Optimum land use through mixed cropping of Bach (Acoruscalamus Linn.) with paddy.
(TFRI-99/Agro-9)

Objectives: (a) To standardise the cultivation technique of Bach (Acorus calamus) with paddy.
(b)Transferof technologyto user agencies.

Achievements: ViabilityofpaddycultivationwithBachestablished.Fivechemotypesof Bachcollected
from Mandla (M.P.),Kullu-Manali(H.P.),Dudhwa (U.P.),Jharsuguda (Orissa),Tarairegion (UP.) and
establishedinexperimentalarea.

Project 5: Development of agroforestry model for Teak plantations with medicinal plants. (TFRI-
991Agro-14) . .

Objectives:(a)ToStandardizethecultivationtechniqueof SafedMusliunderTeakplantationsonsustainable
basis. (b}Totransfer the techniqueto user agencies.

Achievements: Four differentcanopy pruning levels of Teak tested- 25%, 50%, 75% and control (no
pruning).50% canopywas foundto be mostencouragingforgrowth of tuber.

Project 6: Identification ofthe markets ofNTFP's, their potential, prices and marketing pattern
in M.P. (TFRI-2000IEconlAgro-25)

Objectives: (a) To identify the markets of NWFP's in Madhya Pradesh. (b) To identify the economic
importanceofNWFP's in M.P.

.



Annua{ Report 2000-2001

Achievements: MajorNWFP marketswereidentified.Seasonalpricesof NWFPs- Mahua flower and
seed, Kumbhi flower, Dhawai flower, Baiberang, Bahera (with and without seed), Tasar cocoon, Tamarind,
Ajmoda, Kusumseed, Kusumlac,Dhawragum andChironjietc. werecollected.

Project 7: Collection of,ethnobotanical data from various tribes of Central India. (TFRI-97/
Bot-18) .

Objectives: (a) To survey,inventory collect, identify anddocumentation the plants used by the tribes.
(b)Tocollectandconservationofplantsusedby thetribeswithspecialreferencetoprimitivecultivarsand
wild relatives.(c) To studythe impactof tribal cultureon vegetation.(d)To studysocial structu~eof the
tribalpeopleandfindoutmeansfor theirlivelihoodandupliftment.

Achievements: Ethnobotanical studies and survey were conducted in Madhya Pradesh. About 260
plant species were documented which are used by the tribes for various purposes.Ethnobiologyof the
tribal groups were studied.Specimens of plants, fruits and seeds of trees used by tribals were collected
andmaintainedincarpologicalmuseumalongwithphotographs.

Project 8: Development of afforestation methodology for mined areas in Central India and
Ecological evaluation of rehabilitation area. (TFRI-98/Ecol-8)

Objectives: (a) To findout the natureand characteristicsof soils,occurrencesof nativespecies, testing
differentspeciesfor theirsuitability.(b)Toselectsoilandwaterconservationmethodsforcheckingerosion
and increasingmoistureregime. (c) Totest differentboosters and fertilizersfor initialnutrient support.
(d)To initiatethe microbialactivitiesfor biodegradationof organicmatterandoveralldevelopmentof a
suitableecosystem.

Achievements: Experiment conducted on nutrient accumulation inAlbizia procera as influenced by
applicationof compost and fertilizers in copper mineoverburden reveals that compost servedas better
mediumforbiomassproduction,nutrientavailabilityanduptakeby plants,whichwerefurtheraugmented
by supplementingitwithNPKfertilizersand the ratiowere standardized.It hasbeen observedthat while
afforesting iron mine overburden with NFf species either of the three treatments viz. - I gm CaCO3 +
5 gm neem cake + 20 ml (O.3M)EDTA or 2 gm CaC03 or 2 mg supermin<tlper 2.5 kg spoil should be
applied to obtain better results. Results exhibited significanthigher root valuesof A. auriculiformis as
comparedto E. camaldulensis.It also increasedwithage of plantsto a certainextent.Soilattributeshave
better statusunderA. auriculiformis in all age group plantations than E. camaldu/ensis.

Project 9: Development of Neem in various agro-ecological regions of India (M.P. & Orissa).
(TFRI -99/Ecol-ll)

Objectives: (a)Toassessthe seedsource,collectandstorage.(b)Toevaluatethephonologicalbehaviour
and seedcharacteristics.(c)To studythe tree improvementto get qualityandreliableseedsource.(d)To
standardizetechniquesfor macroand micropropagationfor massmultiplication.(e)To developvillage
modelplantationsandagroforestrymodels.(f)To studythe chemicalevaluationof seeds,standardizeoil
extractionmethodologyetc. (g)Todevelopdatabasefor informationandresources.(h)Totrainthe target
groups.

Achievements: Seed production areas have been identified in Madhya Pradesh and Orissa. 20 Plus
Trees havebeen selectedineach provenancein majorityofthe Agroclimaticzonesof M.P.andOrissa.
Nursery infrastructureshave been developed both at Jabalpur and Chhindwara. 50,000 seedlingshave

.
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been raised duringthe current financialyearat Jabalpur.Someexperimentson fertilizertrialshavealso
beenconducted.Seedmorphologicalpropertiesinrespectofdifferentprovenancesandgrowthobservations
of seedlingsfromdifferentprovenanceshavebeencompleted. VegetativepropagationmethodforNeem
has been standardized.modelplantationis beingraised in about 5 ha area.Twotrainingprogrammeson
Neem have been conducted,

Project 10 : Forest Entomology: Identify pests on forest seeds, in nurseries and plantations and
assess levels of damage and, to develop practical technique for the control of pests through
cultural practices and biocontrol technique. (TFRI-94/Ento-04)

Objectives: (a) To investigate the key insect pests of Teak, Albizia spp. and bamboo, the damage
caused by them. (b) To develop practical, feasible, economical pest management system for nurseries,
plantations and forests.

Achievements: Seeds of Albizia procera were observed to have been seriously damaged by a bruchid
beetle, 3 field trials were laid out at TFRI campus and doses of 8 insecticides were prepared and sprayed
on seed-pod bearing trees of Albizia. Result showed that foliar spraying of 0.0 1,0.03 and 0.05 percent of
endusulfan, 0.002 percent alphamethrin and 0.002 percent deltamenthrin are equally effective to suppress
the infestation of seed borer. In storage, the experiment showed that carbondisulphide, carbon tetrachloride
and chloroform all @ 1ml insecticide/ kg are effective to suppress the infestation of seed borer.Pathogenecity
of a fungus isolated and identified as Beauveria bassiana was tested against the fourth instar larvae of teak
leaf skeletonizer. Laboratory and field experiments to investigate the lowest effective dose of fungi viz.,
B. bassiana and Metrarrhizium anisopliae against teak leaf skeletonizer was studied. A field trial was
also laid out against the teak defoliator, B. thuringiensis Kurstaki 1.0,B.t. Kurstaki 1.5per cent, deltamethrin
0.002 per cent and alphamethrin 0.0002 per cent proved equally effective to suppress the pest population.
Different quantities of egg parasitoid, Trichogramma brasiliensis were also introduced in Teak forests to
suppress the infestation of Teak leaf skeletonizer. The results showed that release of at least 1.5 lakhs
parasites/ ha iseffectiveto.minimisetheinfestation. .

Project 11: Population dynamics, behaviour of Sal heartwood
borer and development of its control measures. (TFRI -97/Ento-
06)

Objectives: To investigate the flight range, longevity, oviposition

behaviour and response to the kairomones k'k. . " ~_
from sal sap, oviposition behaviour of beetles

and to developcontrolmeasures.

Achievements: During the assessment of
borer affected Sal forests, it was observed
that some of the compartmentshave more
than 1.5percentattack.Laboratoryandfield
experimentswerealsolaidoutto investigate
thekairomonaleffect isolatedfromSalbark.
The methanolicextractproved effectiveto
attract the beetles in laboratory.Theextract
was sentto CDRI forchemicalanalysis. GrubpredatorofSalBorer.

.~

Sal tree attacked by borer
Hoplocerambyx spinicornis
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Project 12:Research on mass production of Biofertilize,rs (VAM,Rhizobium and other beneficial
organisms) and their field application. (TFRI-94/Pathb-3)

Objectives: (a) Toproduce inoculain bulk in glasshouseusing trapspeciesfor field application.(b)To
layout of field experimentsof various agroclimaticconditionsto examine the efficacyof VAM fungi in
plantations.(c)Tomaintaiqculturesofdifferentbiofertilizeragents.

Achievements: Inoculum of VAM fungi for Teak,bamboo,A.procera andD. sissoo were preparedin
bulkusingmaizeas a trapspeciesin glasshouse. Inoculaof VAMfungi,Nzfixers,PhosphateSolubilizing
Bacteria(PSB)wereproducedin glasshouseandin the laboratory.Fieldexperimentswereconductedby
usingVAMfungiAzospirillum,PSBinTeakandBamboo.CulturesofVAMfungi,rhiwbia,PSB,Azatobacter
and other beneficial bacteria and microbe are maintainedin the laboratory for their furtheruse. Spores
populationandspeciesdiversityof VAM fungiwasfoundtobe lessin unprotectedareasforbothteakand
bamboo.

Project 13: Cultivation of Non-Wood Forest Products. (TFRI-94/NWFP-19)

Objectives: (a)Toestablishgermplasmcollection.(b)standardizemultiplicationmethods.(c)Toestablish
demonstrationplots.(d)Toconductperformancetrial for introductionto CentralIndia.

Achievements:

Bamboo: Collected germplasm of 17 species. Standardized multiplication methods through seeds,
vegetativepropagationandmacroproliferationofrhizomes.EstablisheddemonstrationplotsatTFRIcampus.
PerformancetrialsarebeingconductedatTFRI, Kanker& Chhindwarain collaborationwithMP Forest
Departments.

Grass (c. martinii): Collected germplasm from 20 localities ofMP, Maharashtra, Orissa, Karnataka,
KeralaandTamilNadu.Conductedmultiplicationtrials.Evaluatedgermplasmintermsofgeraniolco~tents.
Establisheddemonstrationplots.

Fruit Yielding Tree Species: CollectedgermplasmofA. marmelos, P.emblica andM. indica from 37,
32& 52localitiesrespectivelyfromMP,MaharashtraandOrissa.Conductedmultiplicationtrials.Analysed
fattyacids,vitaminC andmarmalosincontentsinrespectivespecies.Identifiedbestgermplasmfor further
multiplicationintermof growthandactiveingredient.

Project 14: Central scheme for development of agro-techniques and cultivation of medicinal
plants. (TFRI-98/NWFP-I0)

Objectives: (a)Toconductgerminationtrialson seedsto assessthe viabilityandgerminationpercentage.
(b)Toassessthe rootingpercentagefor standardizingvegetativepropagationtechniquein fieldandmist
chamber conditions. (c) To prepare the field for raising demonstration plantations of allotted species.
(d)Toraiseseedlingsinpoly-bagsforundertakingplantations.(e)Toevaluatechemicalactiveconstituents
of wildandcultivatedvarieties.(t)Torecorddata,compilation,analysis,interpretationandwritingreports.

Achievements: Surveyedvariouslocalitiesforoccurrenceandcollectionof plantingmaterialofAlstonia
scholaris, Craeteva nurvala, Gmelina arborea and Strychnospotato rum. 100root shoots of cracteva
wereplantedandcuttingswereplantedin poly-bagsfor vegetativepropagationtrial.Collectedseedlings
wereplantedinpoly-bagsfor theirgrowthandseedstestedforgerminationstudy.Seedgerminationtrials
of Gmelina arborea showed better result without any treatment as compared to treatments. Stone
germinationwas found29.25%in control.12%seedgerminationwasrecordedforseedsofS.potatorum.

.
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Root-shoot suckers of C. nurvala shows better perfonnance for root development as compared to cuttings
from other portions of the tree. Cuttings of S.potatorum did not sprout, C. nurvala cuttings initially sprouted
but roots development did not occur. Chemical analysis of various parts of the selected species have been
carried out.

Project 15: Integrated development of tree borne oil seeds of forest origin: Jatropha curcas,
Pongamia pinnata and Madhuca latifolia. (TFRI-99/NWFP-12)

Objectives: (a)Tosurveyandcollectseedsfrom differentclimaticzones.(b)Tostandardizethe nursery
andplantingtechnologytoproducequalityplantingmaterialindifferentagro-climaticzones.(c)Todevelop
technologies for storage and processing of seeds. (d) To arrange training and workshop for extension
workers and to prepare pamphlets.

Achievements: The collected seedlingshave been planted in the beds as well as in polybags in NWFP
nurseryofTFRI, the resultshave indicatedthatbest timefor sproutingandrootingof Jatrophacuttingsis
Feb.-April. Cuttings planted in rainy seasons resulted in large scale mortality.Karanj seeds collected
during April-Maygive very good percentageof germination.The seedsremain viable for 8-10 months
aftermaturity.Karanjalsogiveencouragingresponseto vegetativepropagationthroughbranchcuttings.
Mahua seeds collected during the end of June to second week of July, showed maximum germination
percentandretainedoftheirviabilityfor 1-2monthsaftermaturity,thereafter,thepercentageofgermination
decreasesrapidly.However,maximumoil contentwasobservedfrom the seedcollectedin the monthof
May. Mahua gaveverypoor responseto vegetativepropagationmethodsthoughair layeringispartially
successful.Preliminaryinvestigationsonseedoilqualityhasindicatedthatthefattyacidcontentsdecreases
alongduringthe storage.Investigationsarein progressto determinebestmethodof storagein thefonn of
selectionof containersandgodowningconditions.

Project 16: Role of Mycorrhizae in the Establishment of tissue culture raised plants.
(TFRI/99-2001JPatho-3/DST/4)

Objectives: To study the growth perfonnance of Tectonagrandis and Safed Musli (Chlorophytum
borivillianum)by applicationofmycorrhiza.

Achievements: A large numberof VAM fungi are found associatedwith musli. The infe~tionvaries in
different locality. The sporepopulations also varied accordingly. The VAMflora including speciesof
Glomus, Scutellospora, Gigaspora and Acaulospora were found associated with the roots of C.
borivillianum. Thecultureof all thesespecieswerepreparedby usingmaize as the trapplant.The spore
populationandtheroot infectionwerehighinVAMandVAM+Phosphorustreatment.Theyieldof musli
rootwasalsohighinboththesetreatmentsascomparetocontrol.VAMandVAM+Phosphorustreatments
werefoundhighlysignificant.Thenumberof sporesweremorein VAM + Phosphorustreatment. Shoot
lengthwasalsomorein thistreatment.

NEW PROJECTS TAKEN UP DURING THE YEAR 2000-2001

Project 1: Social and Livelihood Analysis of Dependence of Tribal People on Forests. (TFRI-
2000/Econ-23)

Objectives: (a)To studythe socio-culturalrelationsof PrimitiveTribeGroups(PTGs)in CentralIndia.
(b) To study the current level of dependence of these PTGs on forests in Central India. (c) To identify

.
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problemsof PIGs relatedto availability/ accessof forestproduce.(d)To suggestan appropriatemodel
forupliftmentofPIGs.

Progressmade: SelectionofPIGs forstudy- Korkuin M.P.,Kolamin Maharashtra,Khondin Orissa
and KawarinChhattisgarh.

Project 2: Biodiversity study in protected areas- (a) Nauradehi Wild Life Sanctuary M.P.
(b) Debrigarh Wild Life Sanctuary, Orissa. (TFRI-2000/BD-16)

Objectives: (a)Toascertainthe extentof speciesrichnessthroughcommunitiesidentificationand their
structure. (b) To study the regenerationstatus of major tree species. (c) To demarcate biodiversity rich
areas and their status in sanctuary.(d)To identify speciesof ethnobotanical importance.(e) To identify
specieswhich are rare, endangered, threatenedor abundant in sanctuary.(f)To studythe soil chemical
properties,soilmicrofloraandfaunaof the sanctuary.

Progress made: Phytosociologicalstudieswerecarriedout by quadratemethod.28 trees,6 shrubsand
40 herbs and their regenerationwere identifiedand recorded. Soil sampleswere collectedfor chemical
analysis.Sampleshavebeen analysedandda!ahas beentabulated.

Project 3: Eco-rehabilitation of degraded forests. (TFRI-2000/Eco-20)

Objectives: (a) To identify the stress factors related with degraded forests and other degraded
lands. (b) To study and underline the recourse measures to be taken for ecorestoration by analyzing
the action taken by JFM etc. in this field and response of degraded forests and surrounding areas.
(c) To study the sustainability limit of harvesting. (d) To develop model ecorestoration and advise
measures to be taken for ecorestoration of degraded forests.

Progress made: Field study was conducted to know the effect of spacing on ground flora diversity
and productivity in a Dalbergia sissoo plantation on degraded land at 2x2 m and4x4 m spacings on a
highly eroded piece of land (TFRI Campus). It has been suggested that for site with high biological
diversity,speciesrichgroundfloraplantationof D. sissooin highlydegrade? land, the spacingshouldbe
4x4 m spacing.Soil sampleswerecollectedandanalysedfor their chemicalconstituents.Biomassstudy
of ground flora and microbial population analysis of soils are in progress. Conducted training on
Rehabilitation of degraded land and mined out areas Forest Guards / Foresters at TFRI.

Project 4: Ecological and Economic evaluation ~f Teak monoculture and mixed plantation.
(TFRI -2000-2001/Ecol-2)

Objectives: (a)TofindoutecologicalchangesassociatedwithTeakmonocultureandmixedplantations
withrespectto age. (b)Tofind out factorsresponsiblefor sustainabilityon thebasisof ecologicalstudies
andpeoples requirement. (c) To find out economicvalues of plantationof differentage. (d) Tofind out
more appropriate site specificland management systemwhich will be sustainableeconomically,more
beneficialandecologicallystable.

Progress made: Growthperformanceof Teakatdifferentageintervalswerestudied,soilprofilesexcavated
and studied in different age plantations and in adjoining open land for comparison. Soil samples Were
collectedfrom the area andanalysedforphysicochemicalattributes.Biomassstudyof some plants was
alsocarriedoutandrepresentativesamplescollectedfordetailedchemicalanalysis.

.
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Project 5: Mass multiplication of Trichogramma spp. and their efficacy against key pests of
Teak forests. (TFRI-2000/Ento-24)

Objectives: (a)Toidentifytheparasitoids.
(b) To evaluate a potential species for
suppressing the pest population in Teak
forests.(c)Toinvestigateaneffective,long
lasting,feasiblecontrolmeasureswithout
anydeleteriouseffectiveonenvironmentin
large forest areas.

Progress made: Identified 4 egg
parasitoids belonging to the genus
Trichogramma and Tricho-
grammatoides. 4 species of exotic
parasitoids viz. T. brasiliensis,
T. pretiosum, T. chilensis and T.
japonicummultipliedinthelaboratory.Two
field trials were conductedduringpre and
postmonsoonseasonbyreleasing4 species
of parasitoids separately at Bijadandi and
Kalpi ranges. The data showed that T.pretiosum is highly effective to suppress the pest population
irrespectiveto theirperiodof release.

L
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Trichogramma spp. unparasitised eggs

Project 6: Investigations into the nature of inheritance and breeding of Teak.
(TFRI-2000/Gen-21)

Objectives: (a) To select superiorphenotypesfrom natural / derived sources for use in productionand
breedingpopulations.(b)Toestablishgenetictestto deriveinformationon inheritancepatternandselection
of goodgeneralcombiners. (c)Toestablishbreedingpopulationfor isolationof transgressivesegregants.
(d) To establish advanced generation production populations for natural crossing to take place among
highly selected parents and production of genetically improved seeds. (e) To undertake controlled
hybridizationbetweenpromisingparents.

Progress made: Extensivesurveyof someplantationsin theVidarbharegionofMaharashtraundertaken
to select and mark Candidate Plus Trees. Total twenty-five CPTs of different age group have been
identifiedfrom fivedifferentlocationsusingcomparisontree methods.A seedfrompreviouslyselected
twenty-fivePlus Trees wasobtainedfrom FDCM, Nagpur. Data on different seedcharacters viz. Fruit
size,No. of filledandunfilledlocules/ fruit,andseedweightetc. werecollectedandcompiled.

Project 7: Development of tissue culture protocol for important forestry tree species.
(TFRI-2000/Gen-22)

Sub-project: Teak and Gmelina arborea.

Objectives: (a)Toestablishshootculturesusingdifferentexplantsviz.,seeds,nodalsegments,apicalbuds,
leavesetc.(b)Toestablishsterilizationprocedure,culturemedia,plantgrowthregulatorsandcarbohydratesfor
invitroshootmultiplicationelongationandrhizogenesis.(c)Tostandardizehardeningandtransfertechniques

.



Annu.al Report 2000-2001

of in vitro raised plantlets. (d) To estimate peroxidase activity, nitrate reductase activity, soluble sugar and
phenolinrelationtoshoot multiplicationandrooting. .

Objectives: (a) To standardize protocol for shoot multiplication, rooting and hardening. (b) TQestablish
clonal propagation with in vitrosystem for high multiplicationand rooting rates. (c)To standardizesterilization
procedureforexplants,media,growthregulators,carbohydratesandvariousphysicalconditionfor shoot
initiation,shootmultiplicationand in vitrorooting. (d)Tostandardizein vitroand in vivohardeningand
transfertechniques.(e)Tostudythephysiologicalandbiochemicalanalysis.(f)Toestablishfieldtrialsto
compare in vitro and in vivo plantlets.

Progress made: Surfacesterilizationof half-
sib seeds was carried out through different
treatments. The treatment of 0.1 % HgCl2
solution for 7 minutes was found to be most
effective.Shootmultiplicationexperimentswere
conducted to select suitable basal media.
Murashige and Skoog's medium (1962) was
foundto be most suitable.Differentcytokinins
were compared for shoot multiplication and
BAwasfoundtobemosteffective.Experiments
were conducted with different doses of silver
nitratein orderto minimizethecallusgrowthat
base of shoots. The callus development was
retarded in the range of 30 - 60 J.lMAgN03,
alongwithenhancementin shootmultiplication
andelongation.Sterilizationtechniquesforboth
the explants (i.e. seedand axillarybud) havebeen standardized.Highermultiplicationrate of the shoots
hasbeenobtainedbyusinggradeddosesofcytokininsandotherhonnones.Callusfonnationinthecultures
mediahasbeenminimizedby additionof differentconcentrationsof silvernitrate.

Variation in pericarp colour - Gmelina arborea

Project 8: Screening of NWFP yielding species for saponin potentbil and their value addition.
(TFRI-2000/Chem-18)

Objectives: (a)To isolateandquantitatesaponinsfrom forest species.(b)Toassessbiologicalactivities
/ valueadditionof saponins.

Progress made: Differentextractswereprepared,quantifiedandexaminedfor thepresenceof saponins
with the help of Thin Layer Chromatography for the seeds of Madhuca indica and Sapindusmukrosi.
Further separation and purification of saponins is under progress~Leaves and flowers of Calotropis
procera, tubers of Chlorophytus tuberosum and Asparagus racemosus and Jatropha curcas seeds
were collectedandprocessedfor the saponinsisolation.Phenolicacidswere isolatedandestimatefrom
fresh and stored seeds of J. curcas with the help of HPLC. J. curcas seeds were analyzed for the
presence the saponins and isolationof saponins is going on.

Project 9: Establishment of Advance Centre of NWFP. (TFRI-2000INWFP-19)

Sub-Project: Gennplasmcollection,conservationbiology,domesticationandcommercialcultivationof
threatenedspeciesof medicinalplantsof India.

.



Annual Report 2000-2001

Sub-Project: Resource assessment of Non-Wood Forest Produce, documentation and
developmentof NWFP informationsystem.

Sub-Project: Utilizationof Non-WoodForestProducewastesfor makingcomposites.

Sub-Project: Qualitativeandquantitativevariationsintreeborneoilseedswithreferencesto geographical
andclimaticfactors.

Sub-Project: Standardizationof methodologiesfor extractionand valueadditionof NWFP's providing
sustenanceto tribals.

Objectives: (a) To identify the potential NWFP's species for undertaking large-scale plantations on
degraded forests and agriculture lands. (b) Survey,collection and conservationof rare and endangered
medicinaland NWFP speciesof potentialeconomic value. (c)To develop technologypackagesfor the
cultivation of Non-WoodForest Products. (d) Silviculture and Management ofNWFP and Medicinal
Plants.(e)ImprovedutilizationofNWFP wastesthroughdevelopmentof compositesusingpolymerresin
matrix.(f)Toestablishthe researchandmarketingstrategiesofNWFP's. (g)Marketstudyof Non-Wood
Forest Products.(h)Extensionof forestryresearchthroughpromotingNon-WoodForest Products.

Progress made: SurveyconductedineightdifferentareasinMadhyaPradesh.Seedweightof Terminalia
chebulaandgerminationstudieswerecarriedoutafterthe fruitpulp wassoakedinthe waterfor24hours.
It found that treeof Shahpuraarea gave 100%germination.Celastrus paniculatus seedswerecollected
from Amarkantak area and sown in polybags. The seedlingsof both the species are being maintained.
Surveyed and collectedplant materialsof Hamiltonia suaveolens and Cymbopoyon martinii collected
fromthe surroundingareasof Jabalpurandseparateditsfibreformakingcomposites.Literaturesurveyon
availability, potential production ofNWFP species were carried out and the data available on NWFP
species from different sources were entered for database / web site. Survey and selection of Kusum
(Schleicheraoleosa) treesfromeightdifferentareaswere carriedout andseedsof Kusumcollected.The
germination percentagewasanalysed. SurveyedandselectedGarciniaindicaplantsfromSindhudurg
and Ratnagiri districts of Maharashtra State. Collected Butea monosperma from 18selected trees of
TFRI campusandgirth,height,weightof totaldriedflower(s) of treeswererecordedanddye extracted.
SurveyeddifferentareasofJabalpurandManeriforestareaandcollectedflowersof Woodfordiafruticosa
and dye extracted.Selectionof tubersof speciesof forest origin wasdone.

Project 10: Studies on population structure dynamics and efficacy of existing Silviculture system
for the management of Teak forest in Central India. '(TFRI-2000/Silvi-15)

Objectives: (a) To studythe population structuredynamics and regenerationpattern of teak forests in
CentralIndia.(b)Toevaluatetheexistingsilviculturalsystembeingpracticedforthe managementof Teak
forests.(c)Tofindout theeffectiveexploitablegirthsfor themanagementof Teakforestsunderselection
cumimprovementfellingsfordifferentsitequality.(d)Toestablishage-height,age-diameter,agevolume,
diameter- volumeanddiameter- heightrelationshipfor thepredictionandregulationof theyieldinorder
to improvetheexistingsilviculturalsystemof Teakin CentralIndia.

Progress made: Sites were selected in M.P.,Chhattishgarh and Maharashtra. Trees of each sample
plot were enumerated,measuredfor height,girth etc. and marked.Soil samplesbroughtfrom the fields
were processedfor their overall estimationsof various soil properties.Physiochemicalanalysis of soil

.
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samples collected from sample plots was done. Phyto-sociological studies and regeneration survey in
Teak forests of some selected areas was carried out.

Project 11: Standardization of improved nursery techniques for different multipurpose forest
tree species of Central India. (a) Standardization of root trainer seedling producing system.
(b) Studies on compost production and its evaluation. (TFRI-2000/Silvi-17)

Objectives: (a)Tostandardizeandtoevaluatetheroottrainerproductionsystemfordifferentmultipurpose
tree species of central India. (b) To study the suitabilityof leaves of differentplant species in compost
making, and evaluationof its effectivenessfor raisingdifferent tree speciesunder root trainer seedling
productionsystem. .

Progress made: Root trainer seedling production protocol forAlbizia procera, Dalbergia sissoo and
Acacia niloticahasbeenstandardized.SeedlingproductiontechnologyforAlbizia lebbekandDalbergia
latifolia concluded. Approximately 1500eft. compost from abundantly available local species like
Bamboos, Luceana, Neem, Butea monosperma, Lantana prepared and tested against 6 MPT species.
Nutrient analysisof vegetativecompost prepared from five specieswas carriedout for organiccarbon,
nitrogen, pH & moisture content. Two experiments on clonal propagation of Tectonagrandis through
cuttingsobtainedfrom vegetativemultiplicationgarden(VMG)havebeen initiated. An experimenton
vegetativepropagationof teakthroughshootcuttingsemployingvarioustreatmentcombinationsof auxins
and vitaminsconcluded.Macroproliferationof Bambusanutans carriedout and 2000plants produced.
Plants of Bambusa vulgaris were produced through adventitious rooting of cuttings in low cost mist
chamber. Physicalparametersviz. initialgermination,moisturecontentand viabilityof Pterocarpus
marsupium andAcacia catechu seeds studied. Experiment on seed pre-treatment of these species was
also carried out. Phenologicalstudies on Pterocarpusmarsupiumconducted.

EXTENSION

Facilities generated and services rendered.

AVideofilmon 'mushroomcultivationtechniques'wascompleted.

LeafletscontaininginformationaboutfacilitiesavailableonrentalbasisatTFRI prepared
anddistributedto variousdepartmentsI agencies.

Queries from tree growersand farmerswere takencare of withevitable repliesin respectto
medicinalplantsandmushroomcultivation.

TFRI publications worthRs. 2,414 were sold duringthe year.

./ 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 162.70

(b) AdministrativeS,upport 50.00

(c) Othersspecify 36.53

B. LOANANDADVANCES
(a) Loan Advances(Conveyance) 1.00

(b) HouseBuildingAdvance 2.00

C. CAPITAL EXPENDITURE

(a) Building & Roads - -

(b) Equipments,LibraryBooks 0.35

(c) Vehicles - -

(d) Othersspecify 13.48

TOTALFOR PLAN (A+B+C) 266.06

ll. NON-PLAN

A. REVENUE EXPENDITURE

(a) Research 18.71

(b) AdministrativeSupport(Salary) 12.01

TOTAL FOR NON-PLAN 30.72

ill. FUNDED PROJECT .
A. World Bank Project 164.14

UNDP Project 0.34

NABARD Project 0.86
FORTIP - -

Ford Foundation Project 2.54

Neem Project(NOVOD) 7.50

DBT Project 0.31

Agrotech Project 1.91

NOVODProject 4.15

SAIL 0.66

IGNFA 0.04

IORC(INBAR) . 0.73

SFD (Bhopal,M.P.) 0.006

TOTAL FOR FUNDED PROJECT 183.186


