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ARID FOREST RESEARCH INSTITUTE

JODHPUR

The Arid Forest Research Instituteat Jodhpur was established in 1988with a view to solve the
forestry research problems of the States of Gujarat, Rajasthan and the Union Territoryof Dadra and
NagarHaveli.

PROJECTS COMPLETED DURING THE YEAR 2000-2001

Project 1.:Studies on various Silvi-pastoral systems in arid zones to maximize the productivity.
(AFRI-lIFEDD-l/RD)

Objectives: (a)To improvethe productivityof degradedlandsby introductionof silvi-pastoralsystems.
(b) To introduce new tree species and study their performance vis a vis existing tree species in silvi-
pastoralsystemsindifferentclimaticconditions.

Results:

Silvi-pastoral trial at Rohat: The experiment was laid out with four tree species namely Zizyphus
mauritiana (Rhamnaceae),Prosopiscineraria(Mimosoideae),AilanthusexcelsaRoxb.(Simaroubaceae)
and Dichrostachys nutans (Mimosaceae) at a spacing of 5m x 5m in three replicates, with 24 plants in
each replicate in a RandomizedBlock Design. Cenchrusciliaris as inter-cropwas tried.

Tree survival and growth: Survival of tree species remained more than 98% for all the three species
exceptforDichrostachysnutans(63%)duringthe experimentalperiod,whichsufferedcausalitiesdue to
fungal attack. Zizyphus mauritiana registered very poor growth increment due to drought. However
collar dia registered increase and values for Ailanthus excelsa, Zizyphu!fmauritiana, Dichrostachys
nutans and Prosopis cineraria.

Green grass yield: Green grass yield showed drastic reduction of 23%, 56% and 44% in blocks of
Z mauritianaandD.nutansandpureblockdue tosignificantlyhighweedinvasion.Grassyieldregistered
20 and 50% increase withA. excelsa and P.cineraria. Where the weed invasion was lesser and no. of

tillers/ grassculms,the tillerheightwashigheras comparedto other tree species.

Biomassyield:The resultsofthetrialindicatethatA. excelsatreespecieshas thepotentialtobe introduced
in silvi-pastoralsystem in arid zone andD. nutans,needsbetter plant protectionmeasures in the initial
stages.

Survival of the tree species: The survivalrecorded at the age of 42 months showed that Z mauritiana
recorded maximum survival of 91% followedbyA. nilotica 87%,D. nutans 80%,A. excelsa 79% and
Azadirachta indica 70%.

Growth: A. nilotica attainednotablegrowth whileAzadirachta indicaand D. nutans failed to grow.

Biomass estimation: Totalbiomassyieldof A. excelsa wasalmost double the yieldof Z mauritiana in
freshas well as dry biomassyield.
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Grass yield: Despitetotalrainfallof252 mm thegrassyieldregistered40 to54% increasein growthwith
differenttree speciesexceptforD. nutanswherea 12%declinein growthwas recorded.Probablyshelter
provided by tree species helped in lesser frost damage to grass culms which was not there in case of
D. nutans due to verypoor tree growth.Four andhalfyears growth of differenttree speciesshowedthat
althoughZizyphus is the best,treefor silvi-pastoralsystemsin aridzone,A. excelsahas thepotentialto be
introduced in silvi-pastoral systems surviving both frost and drought. A. nilotica and A. indica need
protectionagainstfrost and theirrevival is poor.D. nutans is susceptibleto frost as it didn't have thorns
andhas palatablefodder,is prone to grazingandneedsprotectionagainstit.

Project 2: Growth and yield studies in irrigated plantations of IGNP area.
(AFRI-IO/FRME-l/WB 2-111)

Objectives: (a)D. sissoo planted under irrigated conditions in IGNP area. (b)Preparation of volume/
yieldtablesanddevelopmentof site-indexequationsandgrowthandyieldfunctionsfor thesetwospecies.

Results: Combined variable equation performed best among all the models tried for the two species.
Provisional yield tables prepared. Payandeh and Wang Model performed better for Eucalyptus
camaldulensisin comparisontoEk's, NewnhamandGoelz& BurkfunctionswhileGoelz&BurkModel
performedbest in caseof D. sissooas far as relativeaccuracyis concerned.E. camaldulensis,Chapman-
Richardequationperformedbetter than the GompertzandSchumacherModels in the caseof Diameter-
agerelationshipwhileSchumacherModelproducedbetterresultsin thecaseof Volume-agecomparedto
the other two models.In caseof D. sissoo,Gompertzfunctionproducedbetterresults for modelingboth
the diameter-age as well as volume-age relationships. The coefficients of all the models are taken as
functionsof standdensitiesandsiteclasses.

Project 3: Studies on fatty oil of some important oil bearing plants of arid regions. (AFRI-13/
NWFP-l/PLAN)

Objectives: (a) To survey the oilseed potential of arid regions. (b) To iejentify high oil yielding
provenance for collection of gOOQquality seeds and for large scale propagation of oilseeds, plant
sPecies. (c) To screen out arid zone flora for further sources of fatty oils. (d) To carry out qualitative
studies of oil of various species to ascertain their industrial suitability.

Results: Oil extra~tedfrom Pongamia pinnata seeds studied for their physiochemical properties. A
remarkable.variationin all thesecharacteristicsof oil from seedsof differentoriginswas recorded. The
percentagecompositionof fattyacidsshowedconsiderablevariationindicatingthequalitativedifferencein
oils from seeds of different origins. Consiperable weight loss, decline in content of oil, protein and
carbohydratewereobservedininfestedseeds.Freefattyacidandsaponificationvaluesof oilfrominfested
seeds were increasedwhereasiodine value showeda sharpdeclinecompared to the healthy seeds.

Project 4: Study on the Biocidal Activity of Extractives of Arid Zone Plants. (AFRI-14/NWFP-2/
PLAN)

Objectives: a)To studythe biocidalefficacyof variousaridzoneplant speciestoexploretheirpesticidal
potentialso as to developeco-friendlyplantbasedpesticides.
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Results: The total methanolicextractsof all the parts have shown significantactivityagainst the aphid
Lipapis erysimi and the order of the efficacy was found as root> seed> bark> branch> wood.
Methanolicextractof rootsof C.decidua againstStreblotesiva, the babul defoliatorshowedpromising
antifeedant activity in the root extract of the plant. 100%antifeedant activity has been recorded with
NSKP methanolicextract at 0.5% concentrationagainst all the stagesoflarvae of Noorda blitealis, the
Moringa defoliator. 0.5, 0.3 and even at 0.1% of Neem Seed Oil (NSO) concentration was found
effectivein suppressingdevelopmentofwhiteflysignificantly.Thepreliminaryresultsofextractsofdifferent
parts of other plants namely Psoralea corylifolia,Balanites aegyptiaca andDicoma tomentosafor the
evaluationoftheirbiocidalefficacywerefoundencouraging.

OLD PROJECTS CONTINUED DURING THE YEAR 2000-2001

Project 1: Effect of different tree density and inter crops on yield and productivity of agroforestry
systems. (AFRI-2/FEDD-2/RD)

Objectives: (a)Tostudytheinfluenceof differenttreedensitiesoncropyield,treegrowthand tofindout
optimumtreedensity.(b)Tostudytheeffectof differenttree-agriculturalcropcombinationsonyieldand
productivity.(c)Tostudytreecropinteractionsin respectof soilmoistureandnutrientsatdifferentage of
plantation.
Achievements:

Effect of tree density on crop yield and plant growth: The field experiment comprised of three
densitiesand the effectof densityon tree growthwas appreciable.

In -situ runoff agroforestry : Duringthemonsoonperiodsoilmoisturestudiessuggestedthat theextent
of soilwateravailability,dependson thenatureof speciesand theroot lengthof theplantsalsodependson
the soildepth.

Project 2: Effect of ex -situ rain water harvesting and stand density on tree growth. (AFRI-3/
FEDD-3/RD) .

Objectives: Tostudythe effectof runoffcaptureon the growthof standingplantations.

Achievements: A trialon interactiveeffectsof ex-situwaterharvestingwas laid.A fiveyearoldstandof
A. indica (neem), P. cineraria (khejri),Albizia lebbek (siris) was converted into an experiment after
thinningit to twodifferentdensities,1111SPHand555 SPH,whichwerein subplots.As suchnofurther
significantchangeshavebeenobserveddue to varioustreatmentsbecauseof failureof monsoon.

Project 3: Studies on sand dune stabilization in Indian Desert. (AFRI-3/FEDD-4/RD)

Objectives: (a) To study the effect of nitrogen fixing species / grass on the early plant establishment.
(b)To assesssoilimprovementand soilwaterstatusin dune area.(c)Toimprovetheproductivityof dune
area.(d)Improvementinenvironmentalquality.
Achievements:

Nutrient management in sand dune for better growth and biomass production: There was an
increase in Soi\ Organic Matter (SaM) and soil available N (NH4-N+ N03-N) due to plantation and
vegetation type treatment and were observed that, Calligonumpolygonoides with Cenchrus ciliaris
was the best combination for fuel and fodder production where as C.polygonoides along with Carsia
angustifolia wasbest to control sand drift.
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Plant growth and biomass production under the influence of habitat conditions and competitive
effectof natural grasses: Interspecificcompetitionwasfoundtolimitthegrowthandbiomassproduction
of plantedseedlings.

Effect of adult neighbours on
regenerative populati~n of Cassia
angustifolia in duny area for habitat
restoration : The emergence of seed was
directly related to the soil seed availability.
Seedlinghadgreatersurvivalin 0-1.0m zone
and subsequentperformance was positively
correlatedwiththeemergingpopu1ation.

The effect of spacing on growth and
performance of Acacia tortilis, in Indian
desert: Plantsindicatedsignificantdifference
inheight,collardiameter,crowndiameterand
biomass of plants due to variations in tree
densities.However,growthparametersdidnot
show cleartrendof increaseor decreasewith

plantdensitiesexceptcollardiameter.Soilnutrientanalysisdataof0-30cm soillayerindicatesan increase
in soilorganicmatter,availablephosphorus,ammoniacalandnitratenitrogen.
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Sand Dune Stabilization

Project 4: Woody Plant Water Relations. (AFRI-5/FEDD-5/WB 1-1)

Sub Project: Investigation of soil water plant relationship in respect of different tree species.

Objectives: (a) Tofind out critical limitsof stresstolerance of different tree species. (b)To screentree
speciesforefficientwateruseandgrowthunderaridconditions.(c)To studythe effectof varyinglevelof
sewageWateron the growth of the plants.

Achievements:

Screening tree species for efficient water use and growth under arid conditions: Waterstresslevel
of -0.1 to -0.5 MPa is best treatment for tree seedlings of E camaldulensis,A. nilotica and D. sissoo
consideringwateravailabilityin aridzone.Waterstresslevelof -0.5to -1.0MPa is criticalfor growthof
D. sissooseedlings.Thedecreasewasalsosignificantfortheothertwospecies.Availabilityof soilnutrients
decreasedwith increasein water stresslevels. .

The effect of varying level of sewage water on the growth of the plants: Application of sewage
waterincreasetheavailabilityof soilorganic,availablephosphorusandnitrogen,exchangeablecarbondid
not show adverseeffectonphysiologicalfunction,plantgrowthandsoilproperties.

J.»roject5: Screening of exotic and indigenous pla~t sp~ciesfor their performance on salt affected
soil with different management Project. (AFRI-6/FEDD-6/WB I-II)

Objectives: (a)Toscreendifferentexoticand indigenous plant speciesfor theirgrowthperformanceon
thesalt affectedsoil. (b)Tofindout theoptimumlevelsof Gypsumandnitrogentooptimizeproductivity.

.
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Project 16 : Planting Stock Improvement Programme. (AFRI-23/(WB-PSIP)

Sub-Project: Development of Seed Production Area.

Objectives: (a) To develop seed production area of target species. (b) To compare the

performance of seeds co!lected from the SPAs. (c) To prepare the management plan of SPAs.

Achievements: Sample plots laid out in selected and unselected stands have been analysed as per the
proformareceivedfrom ICFREandbasedon the analysis,cullingoperationswerecarriedout in40 ha of
seed stands of Acacia nilotica and 55 ha of seed stands of Teak in Gujarat. 10ha of seed stands of
D. sissooselectedunder rainfedconditionsand 15ha of seed standsofAcacia niloticaatManderabeet,
Bharatpur have also been selected for conversion into SPA. Moisture conservation work has been
implemented. Management plan of SPAshas been prepared and discussed with the concerned SFDs.
These areashavebeen handed over to StateForestDepartmentsfor future management.

Sub-Project: Development of Seedling Seed Orchards.

Objectives: (a) To develop Seedling Seed Orchards of target species for quality seed. (b) To select
CPTs.

Achievements: The target for this activity was achieved for 20 ha of Acacia nilotica, 20 ha of
D. sissoo and 15 ha of E. camaldulensis. 7 ha of provenance trial cum SSPA of E. camaldulensis
has been raised at Jodhpur from seeds obtained from CSIRO, Australia.The Seedling Seed Orchards
of target species i.e. 10ha of A. nilotica, 5 ha of D. sissoo and 2 ha of E. camaldulensis have been
raised at Anupgarh and Sangeeta distributory, Rajasthan. 50 CPTs of A. nilotica, 50 of D. sissoo,
30 of E. camaldulensis, 13 CPT of Tectona grandis, 25 CPTs of A. nilotica at farmers field in
Rajasthan and 50 CPT of Tectona grandis and 20 CPTs of A. nilotica in Gujarat have been re-
screened. All the selected CPT's oftargeted species have been analysed as per the DANIDA format
for the selection of Plus Trees with a few modifications for the traits to be assessed. Seeds from these

CPTs were collected and seedlings from these have been raised in the nursery of AFRI. Seedlings are
also being raised from seeds of216 CPTs QfE. camaldulensis procureq from CSIRO, Australia in
AFRI nursery.

Sub-Project: Vegetative Multiplication Garden.

Objectives: (a) Mass multiplication of selected clones. (b) Multi-Iocationalclonal testing of selected
clones.

Achievements: Base population9f72 clonesof D. SlSSOOand 26 clQnesof E. camaldulensishave been
plantedin 5 ha areafor thepurposeofestablishmentof VegetativeMultiplicationGarden.Thepolyhouse
hasbeeninstalledatAFRI.FivehaVMGisbeingmaintainedandcasualtyreplacementcompleted.Fresh
cuttings numbering 32,643 of D. sissoo and 14,134 of E. camaldulensis have been raised in the mist
chamber.

Sub-Project: Development of Clonal Seed Orchard.

Objectives: (a) Toproducequality seeds. (b)Toimprovethe productivity.

Achievements: 29.0 ha of CSO has been established for various species.

.



Annual Report 2000-2001

Sub-Project: Development of Seed Bank facilities.

Objectives: (a) To establish see.dbank facilities. (b)To procure seed testing equipment. (c) Totest the
seedsof importanttreespeciesforvariousseedparameters.(d)Toevaluateseedlotsforgerminabilityand
storability.(e)Totestseedforqualities.(f)Todeveloptestingprotocolsofvariousspeciesforpre-treatment..
Achievements: Seed germination and seed-testinglaboratorieswith the desiredequipment have been
established. Seeds were tested for variousparameters. Seeds ofAcacia nilotica, Dalbergia sissoo and
Prosopis cineraria showed higher percentage germination in vermiculite then the filter paper or sand
incubation.Studiesshowedthatinitialmoisturecontenthadnoeffecton thelong-termstorabilityof Neem
seeds. Comparison of Neem seeds collected from both the flowering periods indicated that the seeds
collected in winter season had higher seed weight, larger in sizeand had less moisturecontent than the

seedsof summerseason.Seedsizeandpre-treatmentsaffectedthepercentageof germinationandseedling
vigour ofAcacia nilotica and Prosopiscineraria.

Sub-Project: Todevelop model nursery.

Objectives:(a)Productionof superiorqualityof seedlings.(b) Standardizationof pottingmixturesand
containers(roottrainers)forvariousaridzone tree species

Achievements:All the physical infrastructuredevelopmentworks targeted to be undertakenat Model
Nursery have been completed. A total of 1,20,000seedlingsof tree species were raised in root trainers
and polythene bags. Standardized container for raising seedlings of species like, Prosopis cineraria,
Tecomella undulata, Acacia nilotica and Dalbergia.

,;* It' I
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Discussion on pot culture trial with World Bank expert

.
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EXTENSION

Facilities generated and services rendered

Libraryanddocumentation-computerfacilities:Workfor installationof LocalAreaNetwork(LAN)
and WideArea Network (WAN)at the Institutewere initiatedduring the year.Tree CDs were obtained
from NationalForestryLibraryandInformationCenter (NFLIC),DebraDun.

./ 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. REVENUE EXPENDITURE

(a) Research 152.37

(b) AdministrativeSupport 33.02

(c) Othersspecify 15.00 .

B.
LOANANDADVANCES

(a) Loan Advances(Conveyance) 0.85

(b) HouseBuildingAdvance - -

J

C. CAPITALEXPENDITURE

(a) Building&Roads - -

(b) Equipments.LibraryBooks - -

(c) Vehicles - -
(d) Othersspecify - -

TOTALFORPLAN(A+B+C) 201.24

ll. NON-PLAN
.

A. REVENUEEXPENDITURE

(a) Research - -

(b) AdministrativeSupport(Salary) - -

TOTAL FOR NON-PLAN 201.24

m. FUNDED PROJECT

A. WorldBankProject 84.35

NABARDProject 0.75

NOVOD(NEEM) 7.74

TOTALFOR FUNDED PROJECT 92.84


