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2.3 Genetic Improvement 
 

Projects under the Theme  

       

 

2.3.1    Conservation of Forest Genetic Resources 

 
Pilot Project on ‘Creation of Centre of 

Excellence on Forest Genetic Resources 

(CoFGR)’ (FRI)  
 

   

 FGR species  
Surveys were conducted in 44 Forest 

Divisions of Uttarakhand to document and 
assess the species richness and regeneration 

status for 100 species. Verification of RET 

species were also carried out in various 
forest divisions. 

 

Eco-distribution maps for 50 important 
FGRs species of Uttarakhand are being 

prepared through RS and GIS based tools.  

 

 

 

A. FGR Seed and Germplasm Storage 

Seeds of 17 FGR species collected were processed for initial germination determination; and  

the stored seeds were tested for viability on quarterly basis. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Projects Completed 

Projects 
Ongoing Projects New Projects Initiated During the 

Year 

Plan 12 36 06 

Externally 

Aided  
(except 

CAMPA) 

09 31 10 

Seed collection in Lyonia ovalifolia Albizia lucidior tree with pods 

Eco-distribution map of Fraxinus 
micrantha 
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The processed and viability determined seeds of 35 forestry species were desiccated up to safe moisture 

level and deposited in the Gene bank of ICAR-NBPGR with passport details for long-term storage at         

-18°C for ex-situ conservation. A total of 70 forestry species has been deposited so far in the seed gene 
bank of ICAR-NBPGR. 

 

To conserve forest genetic resources (FGRs) of very high conservation value or having recalcitrant seeds 
or both, in vitro regeneration protocols were developed for eight species to obtain whole plant 

regeneration for medium term storage. Different explants were used to induce callus formation which was 

then sub-cultured and multiplied. 

 

 
In vitro propagation of Taxus wallichiana 

 
Pollens of the species of high conservation value i.e. 

Heteropanax fragrans, Diploknema butyracea and Firmiana 
colorata (Sterculia colorata) were collected, processed, stored 

in liquid nitrogen and viability tests were conducted 

periodically.  

 

 

 

    

 

 

 

Seed germination in Myrica esculenta Seed germination in Albizia lucidior 

Seed germination test of FGR species 

Germination of Sterculia colorata pollens 
after being stored in liquid nitrogen 
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B. FGR Characterization 
Ten nSSR (nuclear Simple Sequence Repeat) 

markers were used to assess genetic diversity and 

population structure of 24 populations of Quercus 
semecarpifolia meta-population from Uttarakhand. 

Structure analysis indicated that the sampled 

populations shared their ancestry with two common 

ancestral gene pools. The gene pool from the eastern 
region i.e. the Pithoragarh forest area had the highest 

level of genetic diversity, allelic richness and 

maximum proportion of private alleles. Thus,             
Q. semecarpifolia in Pithoragarh forest region should 

be conserved in situ and could be considered for 

conservation programme on top priority. 

 

 
C. FGR conservation and establishment of field 

gene banks  

Germplasm of Rhododendraon arboreum, Diploknema butyracea, Cinnamomum tamala and Taxus 

wallichiana collected from different populations were propagated in the nursery for establishment of 
field gene banks.  

 

 

 

 

 

 

 

 

 

 

 
  

Field gene banks for the prioritized species were established at the following Uttarakhand Forest 

Department  sites:  

 

Species Site 

Diploknema butyracea Kalikumao Range, Champawat Forest Division 

Cinnamomum tamala Manora Range, Nainital Forest Division 

Myrica esculenta Bhowali Range, Nainital Forest Division 

Taxus wallichiana Joshimath Forest Range, Nanda Devi National Park 

Forest Division, Joshimath 

Rhododendron  
arboreum 

Devidhura Range, Champawat Forest Division 

 

Spatial distribution of genetic diversity in 

Quercus semecarpifolia populations 

 

Rooted cuttings of Cinnamomum tamala Sprouted cuttings of Rhododendron arboreum 
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Genetic improvement of Thespesia populnea (IFGTB) 

Two Clonal Trials comprising of 40 clones of Thespesia populnea were established at Gudalur FRS, 

Chennai and Thalavaipettai farm land at Bhavani, Tamil Nadu respectively. 

 

Selection and evaluation of Haldina cordifolia for higher wood productivity  

IFGTB, Coimbatore identified 15 candidate plus trees of Haldina cordifolia in Kollam (Kerala) and seeds 
were collected for establishing progeny trials. Two candidate plus trees were selected by TFRI, Jabalpur 

during the surveys in 4 ranges of Dindori Forest Division, M.P for establishment of field trails. 

Evaluation of Gmelina arborea genetics resources for enhancement of productivity and wood 

quality in Kerala (IFGTB)  

Nine populations of Gmelina arborea were identified from different parts of Tamil Nadu and selected 45 

CPTs based on growth superiority and tolerance to pest and diseases. The biometric data on total height, 

GBH, crown diameter and clear bole height were collected. Five superior families were shortlisted based 
on growth performances from progeny trial at Salem FRS; and seeds were collected from selected 45 

CPTs. Quality planting stock of Gmelina arborea from 45 open pollinated families were produced and 

studied for variation in germination percentage and seedling parameters.  

Germplasm assemblage of Dalbergia, its characterization and evaluation (IFGTB)  

Twenty five Dalbergia clones were added to the existing collections in the germplasm assemblage 

established at Varavoor, Kerala. A set of 60 clones were planted in Vanavarayar Institute of Agriculture, 
Manakkadavu, Tamil Nadu. Molecular marker studies carried out using RAPD markers revealed variation 

among individual trees rather than between different populations – a typical condition exhibited by out-

crossing forest tree species. Considerable variation in secondary metabolites was also recorded among 

different Dalbergia populations identified in Tamil Nadu and Kerala. 

 

Selection and screening of germplasm of Acacia nilotica L. (Babul) to improve 

Productivity in Tamil Nadu (IFGTB) 

Identified superior trees from 30 districts covering five agroclimatic zones in association with Tamil Nadu 

Forest Department. Pods collected from the selected trees and seeds were extracted for raising seedlings. 

From each of selected 50 CPTs, 150 seedlings were produced for establishment of progeny trials in 

different locations of Tamil Nadu. 

Establishment and evaluation of provenance cum progeny trial of Aquilaria malaccensis (Agar) in 

Karnataka and Goa (Phase-I) (IWST)  

Establishment of field gene bank at Champawat Forest Division 
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Sixty four trees were selected from different locations of North East India for establishment of 

provenance cum progeny trial. Fruits were collected from 42 trees. Significant variations were observed 

in the size of fruit and seeds collected from various locations. Seed storage experiments indicated that 
seeds stored at 15˚C gave 30% germination after 21 days. Provenance cum progeny trials with 42 families 

were established in two locations; Iruvakki experimental station of University of Agricultural and 

Horticultural Sciences, (UAHS) Shimoga, Karnataka and near Valikini-Nursery (Goa Forest Department) 
Sanguem, South Goa.  The progenies were planted in 4 replications, with 3 trees per family per 

replication with spacing of 3 x 3 meters in completely randomized block design.  

Assess variability in growth, heartwood color, oil yield and chemical profiling for Indian    

Sandalwood (Santalum album ) in Kerala (IWST) 

Surveyed seven sandal reserves in Marayoor, Kerala and recorded passport data and growth data for the 

sandal reserves. A total of 225 core samples were collected using increment borer for estimating variation 

in bar thickness and the content and colour of heartwood.  Oil extraction was done and samples were 

ranked based on oil content in 225 samples. Methodology for molecular analysis has been standardised. 
 

Population dynamics, structure and genetic 

diversity of Pterocarpus marsupium in the tropical 

forests of Madhya Pradesh (TFRI) 

Diversity assessment using DNA markers was 
completed. One hundred and twenty one trees from 

different forest divisions of Madhya Pradesh were 

genotyped using 20 ISSR markers. Samples from 
seven study sites were analysed for Pterostilbene (a 

marker compound) using HPLC.  

 

 
Conservation of RET species of Chhattisgarh – Plumbago zeylanica and Celastrus paniculatus and 

production of quality planting material (TFRI) 

Survey conducted in different forest areas of Chhattisgarh for collection of planting material of Plumbago 

zeylanica and Celastrus paniculatus. In C. paniculatus, Nitrate Reductase Activity (NRA), flavanoid, 

carbohydrate, phenols and sugar was estimated during organogenesis through leaves. In P. zeylanica, 
protein, tannins and carbohydrates were estimated in leaves. Planting material was produced through stem 

cuttings; and shoot multiplication and rooting experiments were carried out in both species. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
Development of value chain for bamboos for mass multiplication, popularization in farmers field 

and industrial linkages in Central India (TFRI) 

Regeneration of Pterocarpus  marsupium from 

Balaghat forest division 

Shoot cultures of Plumbago 

zeylanica 

Shoot cultures of 

Celeastrus paniculatus 
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Bamboo plantations were established and maintained in various farmers fields located at different villages 

of Umaria, M.P. Field trial was established at TFRI, Jabalpur with the objective of comparing the 

performance of two superior clumps (genotypes) of six different bamboo species. In vitro shoot cultures 
Pseudooxytenanthera stocksii were established and maintained on MS medium supplemented with 4.5 mg 

l-1 kinetin. 

 

Selection and evaluation of natural population of Terminalia bellirica for its active ingredient 

content (TFRI) 

Thirty two phenotypically superior candidate plus trees of Terminalia bellirica (Baheda) were selected 
from natural populations in Bhandara forest division, Maharashtra (14 trees) and Dhamteri forest division, 

Chhattisgarh (18 trees). GPS location, height, girth, spreading pattern of the tree and length and breadth of 

leaves and other morphological characters were recorded and seedlings were raised in the FRCSD 

nursery. 

Improvement of survival rate in Capparis decidua (Kair) under field planting conditions by 

architecting root biomass and in situ moisture management (AFRI)  

Fruit collection in winter season from two places namely Khari Khurd village and AFRI experimental 
field of, Jodhpur were carried out. Also sites with wild plants of Kair were selected for the collection of 

fruits. The data revealed that large, medium and small size fruits varied from 10.50mm to 18.22mm, 

9.89mm to 11.68mm and 5.82mm to 9.69mm respectively, whereas the number of seeds ranged from 16 

to 36, 18 to 62 and 2 to 6 in respective size class after depulping. Moisture per cent ranged from 42.63 to 

69.79 % with the mean value of 55.25 %.  

Conservation and evaluation of bamboo genetic resources of NE India (RFRI) 

A total of 495 accessions of high yielding and fast-growing genotypes of 15 commercially important 
bamboos in North Eastern States were collected. The germplasm bank of the same is maintained at RFRI, 

Jorhat and FRCBR-LE Agartala. Estimation of alcohol-toluene solubility test and holocellulose content 

test for B. tulda and B. balcooa has been completed.  

Exploration and identification of genetic resources and strategies for sustainable management of 

Paris polyphylla in Arunachal Pradesh, Manipur, Mizoram and Nagaland in Northeast India 

(RFRI) 

51 populations of Paris polyphylla were explored from Arunachal Pradesh, Mizoram and Nagaland and 
collected ethno-botanical information of P. polyphylla used by communities. Identified 4 different forms 

of P. polyphylla and conserved the genetic resources at FRCBR, Aizawl.  

 

 

 

 

 

 

 

 

 
Paris polyphylla collected from Tiwari village, 

Arunachal Pradesh 
Paris polyphylla collected from Vapar village, 

Champhai, Mizoram 
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Identification, Ecological Assessments for Selection and 

Screening of Superior and Insect-Pest Resistant Clones 

of Salix for their Cultivation, Production Trends and 

Conservation in the Cold Deserts of Himachal Pradesh 

and Jammu & Kashmir (HFRI)  

In order to select superior genotypes of Salix and to assess 

genetic variability survey of populations at Yeche, Darcha 

in Lahaul valley has been carried out. Observations on 
morphological traits viz., stem color and form, catkin 

formation, bark pattern and leaf formation were recorded in 
selected trees at FRS, Tabo. Isozyme analysis of 5-10 

samples each of 10 populations for assessing genetic variability using four enzyme systems (6PGDH, 

SKDH, IDH and MNR) completed. 

Attack of aphid (Cavariella ageopodii) was observed on Salix trees. Salix in Tailing, Guiling 1st and Giu 

sites were found highly susceptible for the aphid. Lepidoptera larvae (Cerura vinula) was reported on 

mud site. 

The survival and growth data of nursery trials were recorded at Field Research Station, Tabo, where 450 
cuttings of different sizes collected from local sites in Spiti valley-cold desert region were planted in 

nursery.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Genetic improvement of Pterocarpus  marsupium  Roxb through germplasm collection and 

conservation in eastern India (IFP)  

Germplasm collection was done in diverse areas falling in three agro climatic zones of Bihar, Jharkhand 

and West Bengal. A total of 227 CPTs were selected and seeds from 37 CPTs were collected and 

seedlings raised. 
 

Tabo village 

Salix variants showing difference at germplasm bank 



9 
 

                 
 

 
 

 

Recovery programme for Syzygium alternifolium-an endangered species from Eastern Ghats (IFB) 

Distribution map were generated for Syzygium alternifolium populations to identify potential areas 
beyond the recorded locations having similar climatic conditions using Niche modeling and MaxEnt 

modeling algorithm. The generated model had an AUC (Area Under Curve) value >0.9, indicating 

excellent prediction.  

 
 Population mapping of S. alternifolium in three Forest Divisions of Andhra Pradesh 

 

 
Potential distribution modelling in Syzygium alternifolium 

 

CPT of Pterocarpus marsupium 

form Bihar 
CPT of Pterocarpus marsupium  

form Jharkhand 

Pterocarpus marsupium 

seedlings 
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A comparative chemical analysis was taken up for five samples of S. alternifolium and one sample of S. 

cumini recorded higher phenols, flavanoids and alkaloid content in bark for S. alternifolium as compared 

to S. cumini bark. Population variation was also observed for these parameters in S. alternifolium. Bark 
samples from Gadela and Sanipaya populations had higher phenols, flavanoids, alkaloid content as 

compared to Siddavatham population.  

 

Selection, evaluation, conservation and 

documentation of genetic resources of 

Teak and other important tree species 

for enhancement of productivity 

(IFGTB) 

35 Teak Seed Production (TSP) areas in 9 

districts of Kerala were evaluated to 
understand the genetic diversity. Leaf 

samples collected from 30 TSP areas were 

tested for molecular characterization. 
Approximately 250 accessions were 

characterized from the TSP. A total of 20 

SPA of Teak have been evaluated for 

biochemical and morphometric variations. 
Study on the variation in plantations and 

natural population revealed best plantations 

and populations for conservation in Ranni and Konni divisions.  
 

 

Development of SSR markers and assessment of genetic diversity of natural populations of 

Pterocarpas santalinus distributed in the Eastern Ghats, lndia (IWST) 

Sixteen leaf samples of Pterocarpus santalinus (Red sanders) were collected from natural populations of 

17 forest ranges of Andhra Pradesh distributed in the Eastern Ghats of India based on the girth size. DNA 

extraction of all these samples was carried out. PCR was carried out with twelve DNA samples and 26 
primers (24 SSRs and 2 RAPD). As the extracted DNA contained more impurities, purification steps (kit 

method and others like repalleting) are carried out at the University of trans-disciplinary Health Sciences 

of Technology, Bengaluru (TDU). Whole genome sequencing is also being carried out.  

 

2.3.2    Tree Improvement 

All India Coordinated Project on genetic improvement of Melia dubia (FRI) 

Evaluation of various progenies for the trials in the states of Haryana, Punjab, Uttarakhand and Uttar 

Pradesh was carried out. Low to moderate heritability coupled with moderate genetic advance and genetic 

gain was exhibited for CD and DBH. However, moderate to high heritability coupled with high genetic 
gain was exhibited for fiber length and specific gravity. The reproductive biology research work was 

carried out and various steps for hybridization were also made operational. Various wood related 

parameters and fiber length showed significant correlation with specific gravity with values ranging from 

0.42 to 0.60. Non- significant correlation among growth and wood traits indicated that there was no 

influence of growth on wood properties upto age of 6 years.  

 All India Coordinated Project for Genetic Improvement of Melia dubia (RFRI) 

 Fruits from selected 41 CPTs from Manipur and Nagaland were collected. Morphological 
characterization was carried out in the progeny trial at RFRI. Variation was observed in bark, drupe, and 

stone within the trial and also in the new selections. In vitro cultures were initiated successfully from 

nodal cuttings, getting multiple shoot formation in modified MS medium. In vitro root formation was 

Aruva Pulam - Teak Plantation        Bourdillon’s Teak Permanent                        

Preservation Plot 
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obtained and thereafter rooted propagules were successfully hardened. To optimize the vegetative 

propagation techniques coppice shoots were used and success rate of 90% rooting within 30 days was 

obtained. 

Collection, Conservation and Evaluation of Melia dubia germplasm  from North-Bengal, Odisha 

hills and other parts of India for identification and release of superior clones  (IFP) 

Around 110 different accessions of M. dubia from different parts of the country have been collected. 
Germplasm bank with 88 different accessions was established. Two field trials each in Bihar and 

Jharkhand with 21 genotypes were also established. Genetic diversity of the collected materials has been 

evaluated using 37 SSR primers (microsatellite markers) and the populations were found to group into 
two clusters. It was also observed that the genetic distance between South Indian germplasm and North 

Indian germplasm was more compared to the North Indian and Eastern Indian germplam.  

The areas in Nuapada, Nabrangpur, Bolagir, Puri and Nayagarh in Odisha have been surveyed for the 

presence of M. dubia and seven CPTs in Nayagarh were identified. Collected one clone from Forest 
College, Mettupalayam under TNAU Tamil Nadu. Three progeny trials with six to 18  families have been 

established in June 2020 and two more trials including 18 families were established during September, 

2020 at Torpa Khunti (Jharkhand). Demonstration plots have been established at IARI Barhi (Hajaribag) 
and FREC, Jadua Hajipur. A silvo-horticulture model has been established at Torpa (Khunti) to estimate 

economics of the model after harvest of the crop. A subsistence agroforestry model has been established 

at Lalgutwa to demonstrate intensive agroforestry system to the farmers and obtaining maximum return 

per unit area. 

Assessment of Melia dubia for growth performance in multi-location trials in Kerala (IFGTB) 

IFGTB has established provenance resource stands, progeny trials, seed orchards and evaluation trials of 

Melia dubia to develop new high-yielding clones and seed sources. Pest and disease problems in nursery 
and plantations have been identified and control measures have been developed. A Vegetative 

Multiplication Garden (VMG) has been established from which clones are being vegetatively propagated 

for clonal trials. A field gene bank of M. dubia is being maintained in the VMG.  
 

Development of seed production systems of commercially exploited trees species (IFGTB)  

The species studied were five Dashamula tree species namely Aegle marmelos, Gmelina arborea, 

Oroxylum indicum, Premna integrifolia and Sterospermum suaveolens; two Triphala myrobalans namely 

Terminalila bellirica and T. chebula along with Saraca asoca, Pterocarpus marsupium, Strychnos nux-
vomica, S. potatorum and Santalum album. Seedlings were raised to establish Seed production systems 

(SPS) for selected medicinal plants. SPS have been established at four locations in Kerala and Tamil 

Nadu in an area of about one ha at a spacing of 5 x 5 m in randomized design. 

Genetic Diversity Analysis and Conservation of Threatened Salvadora oleoides (FRI)  

The S. oleoides is a keystone and economically important species in the desert biome of the Indian 

subcontinent and the species decline has been observed during field surveys (2016–2019) conducted in 

states of Punjab, Haryana, Rajasthan and Gujarat. For species distribution mapping, geospatial data of 
683 trees were recorded, out of which 70.28% were used for training the MaxEnt model and the rest to 

validate. The statistically significant AUC value ranged from 0.92 ± 0.02 (LGM) to 0.93 ± 0.01 

Representative Concentration Pathways (RCPs) 2.6±70) with an average of 0.92 ± 0.00. The bioclimatic 
variables, contributed significantly for predicting the species distribution, which ranged from 60.3% 

(Last Glacial Maximum, LGM) to 85.5% (Current) with an average of 75.82%. For the climate change 

scenario (2050s and 2070s), a sharp decline in the species distribution area was observed for all RCPs 

(when compared with the current estimate of 8638.01 km2), which ranged from 2102.90 (RCP 2.6±70) to 

5494.23 km2 (RCP 8.5±70).  


