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1. Plant biodiversity inventory, assessment and monitoring in Eastern 

Ghats 

Floristic studies, quantitative and qualitative assessment of plant resources of Eastern Ghat 

in general and Odisha state, in particular, have been undertaken with special reference to 

biodiversity-rich habitats like Similipal Biosphere Reserve, Chilika lagoon, Bhitarkanika 

National Park, Mahendragiri, Barbara-Dhuanali forests etc. Qualitative ecological studies 

conducted in different forest types, along disturbance gradients, altitudes etc. have yielded 

useful and interesting results. Species and habitat diversity of canes (Calamus spp.), 

orchids, aquatic plants, sea grasses, mangroves, endangered plant species and fungi 

including mushrooms of Odisha have been studied and documented. Systematics of 

different plant groups of Odisha such as legumes, grasses, Solanaceae, Macrotyloma, 

Spermacoce, Calamus has been studied. A web-based application software for plant 

biodiversity mapping in Odisha (BIOMASS) has been developed for use by the 

researchers. 

  
Research fellows during plant collection and photography in the field 

 

2. Population inventory, ecological niche modeling, propagation and 

reintroduction of threatened plant species of Eastern Ghats of India 
 

In order to determine the threat category and initiate appropriate species-specific 

conservation actions, population inventories, phyto-sociological studies, Ecological Niche 

Modeling (ENM), standardization of methods of propagation and reintroduction of a 

number of threatened plant species occurring in Eastern Ghat regions of India such as 

Lasiococca comberi, Hypericum gaitii, Cycas sphaerica, Cassipourea ceylanica, 

Alphonsea maderaspatana, Polyalthia simiarum, Uvaria hamiltonii, Dimorphocalyx 

glabellus, Gnetum ula have been successfully undertaken by RPRC. A total of 3081 



individuals of L. comberi,  6914 of C. sphaerica and 1640 individuals of H. gaitii were 

enumerated from Odisha and Andhra Pradesh as detailed below. 

 

 

 

 

Species  No. of 
sample plots  

No. of 
seedlings  

No. of 
saplings  

Immature 
individuals  

No. of 
adults 

Cut 
stumps 

Total no. of 
individuals  

Lasiococca 
comberi  

          47  2241  249  -  591 -  3081  

Cycas 
sphaerica  

301  2816  1283  374  2102  339  6914  

Hypericum 
gaitii  

25  -  -  -  -  -  1640  

 

Methods of large-scale propagation of Lasiococca comberi from seeds, rooting of stem 

cuttings and air-layering have been thoroughly standardized and the factors responsible for 

poor seed germination has been investigated. More than 5000 plants of the species have 

been raised in the nursery for reintroduction to natural habitats. In case of Hypericum 

gaitii, the techniques of propagation by rooting of apical stem cuttings with application of 

root promoting substances have been worked out. Seed propagation of Cycas sphaerica 

has been achieved and more than 2500 plants have been raised through standardization 

seed germination methods. In addition, the technique of propagation of C. sphaerica by 

inducing rooting in bulbils has also been found successful. Rooting could be induced in 2-

year old stem cuttings of Cassipourea ceylanica and Dimorphocalyx glabellus by treating 

them with 2000 ppm and 2500 ppm of IBA respectively and plantlets so raised could be 

acclimatized and hardened in large-scale under mist-house conditions. More than 2,500 

plants of L. comberi, C. sphaerica, C. ceylanica and H. gaitii have been reintroduced to 

Tamana RF of Khurda Forest Division, Mandasaru of Phulbani Forest Division and 

Similipal Biosphere Reserve and observations of survival and growth performance of the 

plants are being recorded at regular intervals. 

 



 
Propagation and reintroduction of threatened plants of Eastern Ghats of India 

 

3. Bioprospecting of threatened plants of Eastern Ghats of India  

 
Bioprospecting- the process of discovery and commercialization of new products from 

biological resources, was attempted in a number of threatened plants of Eastern Ghats 

including Odisha as they are represented by small populations and numbers and are poorly 

studied in respect of their utilitarian values and commercial potential. During the last 

couple of years, the bioprospecting of three endemic and threatened plant species of 

Eastern Ghats of India namely, Lasiococca comberi, Hypericum gaitii and Cycas 

sphaerica has been undertaken at RPRC. Physico-chemical analysis of seeds of 

Lasiococca comberi revealed that it has high protein (13.78%), crude fiber (22.2%) and 

carbohydrate (11.54%) contents. The seed oil contains high amount of polyunsaturated 

fatty acids especially linolenic acid (65.3%) and has great potential for use in food and 

nutraceutical industries.  

 

The essential oil from tender parts of Hypericum gaitii was found to be a rich source of 

sesquiterpene and monoterpene hydrocarbons with α-pinene (69.5%) and β-caryophyllene 

(10.5%) as the predominant constituents besides possessing moderate antioxidant 

property. The plant is also identified as a new source of pseudohypericin. The endosperm 

of Cycas sphaerica had high contents of carbohydrate, fatty acids, fibre, vitamin B1 and 

C, essential amino acids such as leucine, threonine and lysine. As many as 40 

phytochemicals were isolated from the endosperm, out of which ethyl-α-D-

glucopyrinoside, 3-0-methyl-D-glucose and cis-vaccenic acid, palmitic acid, γ-sitosterol 

were the important compounds.  

 

https://en.wikipedia.org/wiki/Commercialization


The bioprospecting of these threatened plant species will add to the conservation value of 

the species, promote cultivation on commercial basis and in turn bring the species out of 

threatened category.  

 

Fatty acids  Lasiococca 

comberi  

Flax  

  

Perilla  

  

Dracocephalum  

kotschyi  

Palmitic acid (16:0)  5.3 ± 0.14  5.3  7.3  4.75  

Stearic acid (18:0)  3.1 ± 0.09  3.1  3.3  2.31  

Oleic acid (18:1)  13.8 ± 0.18  16.6  20.9  18.11  

Linoleic acid (18:2, n-6)  7.1 ± 0.05  16.0  15.4   

Linolenic acid (18:3, n-3)  65.3 ± 0.84  58.0  53.0   

∑ Polyunsaturated fatty acids  72.4  -  -  -  

Fatty acid composition of Lasiococca comberi seed oil with high Linolenic acid (%)  

 

 

 
 

Fruits and seeds of Lasiococca comberi 

 

 

Component  Values  

Oil (%w/w)  41.53 ± 0.28  

Moisture content (%w/w)  7.1 ± 0.10  

Protein (%w/w)  13.78 ± 0.18  

Crude fiber (%w/w)  22.2 ± 0.14  

Ash (%w/w)  3.84 ± 0.03  

Carbohydrate (%w/w)  11.54 ± 0.27  

 
                                             Proximate composition of Lasiococca comberi seeds 

 

 



 
                                 Compounds identified in endosperms of Cycas sphaerica 

 

 

4. Study of the diversity, distribution and phenology of forest trees of 

Odisha and development of a pictorial guide and easy identification key 

based on macro-morphological characters 
Though the exact number of tree species occurring in India is not known, the species 

number may go up to 2,000 which include both flowering plants and gymnosperms. In 

Odisha, it has been estimated that the total number of wild forest trees and exotics those 

thoroughly naturalised in forest ecosystems is about 470 species. Though field level 

information of distribution, phenology, use and silvicultural aspects of commonly used 

timber and medicinal plants are available, there is scanty information on vast majority of 

the wild forest trees having limited local use value or no use at present. No doubt, these 

species contribute enormously to the ecosystem and human welfare and likely to have 

unexploited economic potential. In order to collect first-hand information of diversity, 

occurrence, pattern of distribution, phenology, ecology, regeneration potential and use 

value of all tree species occurring in different forest types of Odisha (470 species) and 

develop easily workable identification keys based on macro-morphological characters for 

easy identification of species and to prepare a pictorial guide of trees of Odisha, this 

project has been taken up by RPRC. 

 

Under the project, the field level data on occurrence, density, phenology and ecology of 

300 species of trees have been collected and compiled. The photographs of tree crown, 

bark, leaf, flowers, fruits, seeds of about 200 tree species have been collected. The 

compilation/ preparation of species-wise fliers in respect of 250 species has been 

completed and it is proposed to bring out the Pictorial Guide to Forest Trees of Odisha 



(Part-I) containing information on 250 tree species belonging to 163 genera and 58 

families in the first phase.  Siersia paniculata (Anacardiaceae) has been reported as an 

additional tree species for flora of Odisha. 

 

Gardenia latifolia Ait.
Rubiaceae

Damkudum,Kotaranga,Damkurdu, 

Daimbaru, Dimaru, Papra (O); Pedda

bikki, Pedda karingu'ra, Gaiger (T);    

Papra, Ban-pindalu, Paphar (H).

Commonly in open forests; rocky hills etc. 

Small tree.

Botanical description

Leaves opposite or 3-nate, subsessile, broadly elliltic, orbicular

or obovate, upto 37 x 18 cm, obtuse or rounded, secondary

nerves strong, reaching nearly to the margin, glandular hairy in

the axils beneath,base narrowed, young leaves pubescent

beneath; stipules with a broad ovate and cuspidate deciduous

limb, the lower part persistent, connate, sometimes becomes

detached at the base and remaining as a movable tube, 5-6.2

mm long on the twig.

Distribution :

Tropical and Sub-tropical regions

of Asia, Africa and Madagascar.

Throughout India,

In Odisha : Bargarh, Sambalpur,

Similipal, Kalahandi, Nuapada,

Khordha

Flowering time: March-April

Fruiting time: Dec-June
Fruit globose, 3.7-5 cm diam., 

slightly scabrous. 

Flowers white or yellow, large,

solitary 7.5-10 cm diam., usually

borne when the leaves are small;

peduncles short. Calyx 1.2-2 cm

long somewhat mealy and

pubescent, somewhat ridged by

the decurrent calyx-lobes; calyx-

lobes very unequal, subulate,

apiculate. Corolla tubes 5-6.2 cm

long funnel-shaped above, hairy,

lobes 5-9, usually over 7. Anthers

partly exserted.
USES

The fleshy, purplish-coloured pulp of the fruit

is eaten by forest dwellers. The seeds and roots

are used for folk medicine as herbal remedies

for stomach ailments and fevers. The leaves

used for flexible moulds to bake chapattis in,

with their raised veins leaving a beautiful

impress on the soft dough, especially in forest

fringe village.

The wood is durable and used for making

carved combs, turnery articles, light furniture,

toys, mathematical instruments, wooden

utensils, etc.

Fruit-eating birds and herbivore animals

consume the fruit in large quantity.

Bark smooth, pale, shoots 

stout, buds resinous.

A flier depicting morphological characters, uses, distribution and photographs of different plant parts 

 

5. Diversity, distribution and ethno-botany of wild edible food plants used 

by the tribals of Odisha 

 

Odisha is home to as many as 62 tribal communities including 13 primitive tribal groups. 

The majority of the tribal population live inside forests or fringe villages and depend 

heavily on wild forest food and biomass for their livelihood. The wild plants and plant 

parts gathered from nearby forests in different seasons contribute significantly to the food 

and nutritional security of the poor tribals especially at the time of food scarcity. They are 

aware of the edibility of the species, seasonality and the processing methods as an age-old 

practice. However, with modernization and settled agriculture, the ethno-botanical 

knowledge is being lost, which need proper study and documentation leading to 

identification of new sources of food, medicine and neutraceuticals.  

 

Under this programme, multi-seasonal surveys were conducted in  different forest blocks 

dominated by tribal people in Rayagada, Nabarangpur, Koraput, Kalahandi, Gajapati, 

Ganjam, Mayurbhanj, Keonjhar, Kandhamal Districts of Odisha, Chattishgarh, Sundarban 

(West Bengal) for collection of plants and field data in respect of wild edible fruits, leafy 

vegetables, rhizomes, tubers, flowers and other plant parts used by them as food items. 

Data on mode of use, manner of food preparation, storage etc. have been collected through 



house-hold data collection and village level meetings/ interactions and questionnaire 

circulation. The quantity of production, collection, sale and marketing of wild fruits, roots, 

tubers and leafy vegetables and other NTFPs have been assessed by local market surveys 

and house-hold and village level data. In Odisha, a total of 121 villages were surveyed 

besides 10 villages of Sundarban areas, West Bengal and 6 villages of Chhattisgarh state.  

A total of 204 species belonging to 80 families were recorded for their use as food plants 

by tribal and poor people of the studied areas. The fruits of 87 species, leaves of 76 

species, tubers and roots of 47 species, seeds of 9 species and flowers of 7 species were 

observed to be used by the tribal communities.  

 

 
Marketing and sale of wild food plants in tribal districts of Odisha 

 

6. Qualitative and quantitative assessment of biological diversity and 

distribution pattern of macrophytes (angiospermic plants) of Chilika 

Lagoon and its adjoining regions 

 
In order to make an exhaustive floristic inventory and quantitative assessment of plant 

resources (flowering plants) and fill up the existing gap on research involving flowering 

plants of Chilika lagoon and its adjoining regions, a project was undertaken under the 

Integrated Coastal Zone Management Project. 

 

Through multi-seasonal survey of vegetation and flora of the lake water, islands and 

shoreline of Chilika lagoon, a total of 748 species of angiospermic plants belonging to 486 

genera under 127 families have been collected, identified and preserved as herbarium 

specimens. Of these, Vahlia digyna and Cymodocea serrulata turned out to be new 

distributional records for the state of Odisha. The changes in the pattern of vegetation and 

floristic elements have been studied. Cassipourea ceylanica, Dimorphocalys glabellus, 

Uvaria hamiltonii, Mucuna monosperma, Capparis roxburghii, Psoralea corylifolia, 

Macrotyloma ciliatum, Gyrocarpus americanus, Aponogeton undulatus etc. have been 

identified as endangered species needing conservation action.  

 

For study of the diversity, distribution and abundance of aquatic plants of lake water, 30 

sampling points were identified in the macrophyte dominated zones and data on seasonal 

changes in occurrence and density of aquatic plants, water and sediment quality 

parameters were recorded in three prominent seasons for four years. Special attention was 

given to distribution of seagrass meadows and their diversity in relation to substratum 

characteristics, water quality parameters and hydrology. Six seagrass species namely, 

Cymodocea serrulata, Halodule uninervis, Halodule pinifolia, Halophila ovalis, 

Halophila ovata and Halophila beccarii were identified and studied.  

 

The distribution of 20 submerges and emergent aquatic macrophyte species has been 

mapped on GIS platform taking into consideration the point distribution data with the help 

of GIS Unit of CDA, Bhubaneswar. The vegetation of the islands, sand dunes close to sea 



coast and shoreline areas was surveyed and quantitatively analysed. Several rare and 

botanically interesting plants like Gyrocarpus americanus, Cassipourea ceylanica, 

Capparis roxburghii have been recorded from the uninhabited islands. The frequency, 

density, abundance and IVI (Importance Value Index) of individual tree species and 

diversity parameters like Shannon Index, Simpson Index, Evenness Index etc. were 

calculated and interpreted.  

 

The yield and productivity of different submerged and emergent aquatic macrophytes as 

influenced by seasonal fluctuations were assessed by estimating density per unit area, 

fresh and dry biomass yield and chlorophyll contents. Irrespective of seasons, 

exceptionally high biomass yield was observed in Phragmites karka, Eichhornia 

crassipes, Potamogeton pectinatus, Halophila ovalis and Halophila ovate. Maximum 

biomass yield was recorded for emergent macrophytes in post-monsoon months. 

 

 
 Different ecological habitats of Chilika lake and its environ (a-island, b-sand dune c- salt marsh 

d-Shoreline e- Phragmites karka formations in Northern sector f- Schoenoplectus  littoralis 
along muddy shore, g-Eichhornia crassipes in Northern sector, h- Seagrass meadow in outer 
channel. 



Capparis roxburghii

Macrotyloma ciliatum

Cassipourea ceylanica

Dimorphocalyx glabellusReissentia indica

Gyrocarpus americanus

Porteresia coarctata

Colubrina asiatica

Aegiceras corniculatum
Vigna trilobata

 
Some rare, endangered and threatened plants of Chilika and its adjoining regions 

 

 

 
 
 
 



Dr. N.Gupta, Principal Scientist 
 

1. Development of bioinoculants for plantation Forest tree species and RET 

medicinal plants  

 Microorganisms are useful for biomineralization of bound minerals making nutrients 
available to their host and /or its surroundings. Most of the tropical soils are phosphate 
fixing hence free form of phosphate is not  readily available to the plants. Application of 
Mineral solubilizers to the seedlings helps in their  establishment in such type of 
problematic soils. In view , an experiment on development of bioinoculants for some forest 
tree species ( Gmelina arborea, Pongamia pinnata, Saraca asoca, Terminalia arjuna, T. 
bellerica, Dalbergia sissoo, Dalbergia latifolia, Mahula ) was carried out under nursery 
conditions. Data recorded on various growth parameters   exhibited the usefulness of fungal 
inoculations on growth improvement under nursery conditions.  Such fungal 
supplementation was also shown usefulness in establishment of plants   transplantation 
stage. The finding of the study reveals microbial treatments of seedling can significantly 
influence   and the potential of inoculants in afforestation technique in problematic soil.  
Similarly,  we have developed inoculants for Piper longum a  RET medicinal plant of Odisha 
that  exhibited enhanced growth and development under experimental conditions. 
Recently, a newer initiative has been taken on field application of fungal bioinoculants  to 
assess its impact on  growth and establishment of transplantation tree species in Dampara, 
Chandaka wild life division. Recently,  submerged culture of bioinoculants developed under 
controlled conditions was transferred to the rhizospheric soil of 1year old seelings of 
Pongamia pinnata and Dalbergia sissoo under field conditions  .  
 

  

 
 

 

GROWTH PERFORMANCE OF FOREST TREE SPECIES UNDER POT CULTURE CONDITION 

 

T. bellerica T. arjuna  D. sissoo D. latifolia  S. asoca  P. pinnata G. arborea 



      

 
Field application of Bioinoculants 

 
2.  Fungal  diversity  in Odisha  
 

1.  It is evident that Odisha is gold mine for the existence of microbial community as it has 
special and extreme habitats like mangroves, mines, hot water springs , huge forest cover 
besides acidic soil and RET plant  community. A good number of fungi belonging to    
Alternaria sp., Articullospora sp., Aspergillus sp., Cladosporium sp., Eupenicillium sp., 
Thallospora sp., Penicillium sp., Curvularia sp., Fusarium sp., Phomopsis sp., Paecilomyces 
sp., Pestalotiopsis sp., non sporulating dematiaceous fungi and sterile mycelium were 
observed in Subernarekha mangrove ecosystem recently.   

 
2. Studies on  mushroom diversity from different forest sites as well as urban and sub-urban 

environment of Odisha exhibited occurrence of Amanita (6 species ), Russula (8 species) 
and Termitomyces (5 species).. Among 19 species belonging to Amanita, Russula and 
Termitomyces, five species namely, Amanita caesarea, A. loosii, Russula brevipes, R. 
nigricans  , R. lepida, Termitomyces eurrhizus, T. microcarpus, T. heimi , T. clypeatus and 
T. medius were found as edible and used as food by local forest tribal community.   
Survey of incidence of mushroom in urban and suburban area of Bhubaneswar  exhibited 
the occurrence of  71 species of mushrooms  belonging to 34 genera. Among them,   
Ganoderma ucidum, Trametes versicolor, Clavaria vermicularis, Schizophyllum commune, 
Macrolepiota procera frequently occurred. As mushrooms are also indicators of green 
and moist environment, interpretation on environment protection and /or greenery up 
gradations through plantations and garden development may be suggested.   

 



 
 

Different mushrooms of wild Amanita, Russula and Termitomyces found in Odisha forests 

 

 

3.  Useful Metabolites and enzymes from fungi of Odisha  
 

 Phosphate solubilizing microbes play  key role in phosphorus nutrition by enhancing 
its availability to plants through release from inorganic and organic soil P pools by 
solubilization and mineralization. Principal mechanism in soil for mineral phosphate 
solubilization is lowering of soil pH by microbial production of organic acids and 
mineralization of organic P by acid phosphatases. Detailed nutritional optimization 
for enhanced production of Organic acid  by  Penicillium sp. (based on the Statistical 
screening designs)  has been done under submerged culture conditions.  HPTLC 
profiling of  acidic secondary metabolite produced by this fungus confirmed the 
presence of oxalic acid which lowers the pH upto 3.0 under submerged culture 
conditions.  

 At present, a considerable number of fungi including higher basidiomycetes, lower 
filamentous fungi, and yeasts from different ecological niches were known for their 
ability to synthesize EPSs in laboratory culture systems. However, many still remain 
uninvestigated or under explored.  A new medium having nutritional consortium of 
the different components has been formulated for the enhanced production of 
exopolysaccharide by Fusarium sp.  Saffarose gel purification is under process to 
achieve product in large scale to characterize at finer level.  

 Popularly known Panama disease, is posing a serious threat to production and export 
of the popular fruit, with serious repercussions for the banana value chain and 
livelihoods. To this context , studies on exploration of antagonistic endophytes and 
exploitation of their potential as biocide towards fungal diseases  stands very 
important.  In view, six different types of banana cultivars were evaluated for fungal 
diversity at phyllosphere level in healthy and diseased plants. Native and fungi from 
other sources  were screened against seven species of Fusarium . Penicillium sp. was 
selected due to its wide spectrum inhibitory activity. Process optimization for 
enhanced recovery of antifungal lead molecule is under process.  

 Now, it is desirable to search more microorganisms from unexplored   habitats and 
ecosystem with a hope to obtain more potent microbial source of L asparaginases. A 
wide spectrum screening of fungi associated with wild mushrooms of Odisha was 
done for the L-asparaginase production . Out of 65 fungi , three species of Fusarium 
exhibited positive sign of L – asparaginase production.  Optimization of C:N and 
other culture conditions is under process.  

 
 
 



Dr. A. K. Sahoo, Senior Scientist 
 

1. Research programme 

Phytotherapy Research Lab., undertakes the study of biomarker profiling of medicinal plants 

which are ethnobotanically used against many ailments or diseases. Our Lab. generally 

undertakes such kind of unexplored botanicals to explore the bioactive and bio-prospecting 

molecules and validates its therapeutic implications against different ailments e.g. Liver 

cirrhosis, Diabetes, Inflammatory diseases, Cancer and Alzheimer diseases etc. Our Lab. 

follows bio-assay guided isolation by using one of the recent advancements of High-

Throughout-Screening (HTS) techniques in order to isolate the bioactive molecules. We have 

full-fledged animal house keeping facility to conduct such kind of animal experimentations. 

Isolated spectral characterisation our Lab. also undertakes by studying the 
1
H & 

13
C-NMR, 

FT-IR, Mass spectroscopy.   
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Dr. U.C.Basak, Senior Scientist 
 

1. Wild Edible Fruit Research 
 

Pectins are complex polysaccharides mainly composed of 1-4 linked α-D-galacturonic 

acid and found in middle lamella of plant cell membrane. Fruit pectin is useful for patients 

suffering from prostate cancer, and diabetes and acts as a potential carrier for drug 

delivery. One of the most important characteristics of pectin, from the standpoint of the 

manufacture of fruit jellies, is its ‘methoxyl’ and ‘anhydrouronic acid’ content as it helps 

in determining the gel formation properties and purity of pectin respectively. Keeping in 

mind the growing need for alternative bionutrition resources, these wild edible fruits will 

be popularized for their edible and medicinal properties. 

 

Amino acids play central role both as building blocks of proteins and as intermediates in 

metabolism. All the 20 amino acids that are found within proteins convey a vast array of 

chemical versatility.  Humans cannot produce certain nine of the twenty amino acids. 

Essential amino acids are the vital constituents of proteins and indispensable in human 

nutrition for establishing and maintaining a positive nitrogen balance.  

 

Therefore, present study is undertaken to analyze pectin and essential amino acids in 

selected wild fruit species which deserve attention with respect to their commercial 

production and utilization for further bioprospecting. It would be an emerging sector for 

future research and development programmes, enabling us to make use of biodiversity for 

noble causes and conservation. 
 



2. Mangrove Research 

The reintroduction of plants into natural habitats is becoming an increasingly utilized 

strategy for species protection and plant conservation. 

 

Re-introduction work of vegetatively propagated mangrove species Heritiera littoralis 

(Dhala Sundari) has been initiated in Bhitarkanika National Park (during 2017-18) in order 

to establish a viable and self-sustaining populaton in its natural habitat. The remnant/ 

representative individual(s) in different identified locations i.e. Dangamal, Mahishamara 

and Suajore area were augmented/supplimented with the re-introduction of vegetatively 

propagated planting materials. 

 

However, succeessful & long term viability of such special group of re-introduced plants 

require close & continuous monitoring and assessment. In this context, this ‘juvenile re-

introduction trial’ of H. littoralis needs various major inter-related analysis 

(morphological, physiological & biochemical) to understand and record site-specific 

establishment trends of the introduced plants at various seasons and salinity. 

 

 

 

 

 



3. Medicinal Plant Research 

Evaluation of unexplored  Ardisia solanacea and Aegiceras corniculatum plants of 

Myrsinaceae family as embelin and other related compounds producing substitutes for 

overexploited RET medicinal species  Embelia ribes & E. tsjeriam-cottam 

 

Commercially, the bio-active compound Embelin has largely been exploited from Embelia 

ribes and E. tsjeriam-cottam of the family Myrsinaceae for use in ayurvedic system of 

medicines leading to threat towards (nearly) extinction of these RET species!!. In this 

project proposal, Ardisia solanacea and Aegiceras corniculatum belonging to the same 

family are suggested/selected to be possible substitute(s) for the above RET plants. 

 

Most of the embelin-based ayurvedic formulations are depended on extracts from fruits, 

roots and barks leading to destruction of the stock plants. In this study, leaves and fruits 

are subjected to be used as source of  Embelin & other related componds as non-

destructive methods of extraction to validate the proposed substitute species.  

  

Objective 

 

To evaluate and ensure Ardisia solanacea and Aegiceras corniculatum as suitable 

substitutes for RET listed medicinal plants Embelia ribes & E. tsjeriam-cottam pertaining 

to adequate occurrence of major active phytochemical ‘embelin’& other related 

compounds in leaves & fruits. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Dr. B. Deo, Senior Scientist 
 

1. Protocol development and stress physiological studies of different Musa    

Spp. 

Regional Plant Resource Centre had established Banana Tissue Culture based production 

centre and supplying plantlets of different banana varieties to the farmers of Odisha since 

last 20 years. This institute already has standardised the protocols of in vitro propagation 

of many banana varieties. With the existing protocol good number of plantlets could be 

produced from a single rhizome generally used for banana tissue culture. Presently 

research studies are going on to improve the protocols, particularly to make the process 

more cost effective. Experiments were also carried out at RPRC, Bhubaneswar with an 

objective to investigate the effect of various biotic and abiotic stress on proliferation of 

Musa spp. cv, Bantala and Patakpura grown in vitro. 

 

 

 

 

 

 

 

 

 

 

2. Mass Propagation of different varieties of Tissue culture Banana 

Regional Plant Resource Centre is the largest tissue culture Banana production unit of 

Odisha. Different varieties like cv. Gaja Bantala, cv. Robusta, cv. Grand naine, cv. 

Patkapura and cv. Champa are being produced in aseptic condition inside the laboratory. 

The production of different varieties of banana was done according to the need of the 

farmers of the state. 

 

 

 

 

 

 

 

 

 

 



 

3. Awarness among farmers regarding Banana Cultivation 

Survey programs were conducted every year to locate different farmers cultivation field, 

cultivating local banana varieties (Gaja Bantala, Patakpura and Champa) around coastal 

region of Puri district. During survey the farmers were informed about the benefits of 

cultivating Tissue Culture Banana Plants over traditional breeding process. 

 

 

 

 

 

 

 

 

 

 

 

4. Success story of Tissue Culture Banana Plants of RPRC at Farmer’s 

field: 

These are some  photographs that were taken from a Gaja Bantal banana plantation field at 

Shampur near Sum Hospital, Bhubaneswar. The bunch shown has been developed from 

tissue culture raised plantlets at RPRC. 

 

 

 

 

 

 

 

 

 

 

5. Introduction of new banana cultivar varieties in Odisha: 

Yangambi has numerous fruit in its bunch that have a very pleasant taste when ripe. It is a 

vigorous plant that remains productive on poor soils and which has become well known 

for its thick peel resistant to black leaf streak disease, caused by Mycosphaerella fijiensis, 

which ultimately increases the self-life of this banana cultivar. So it is considered that it 

can be cultivated in many part of Odisha having poor soil quality. Yangambi varieties 



plantlets were collected from Horticulture Research Station Kovvur, Andhra Pradesh for 

establishment of Yangambi mother block. Plantation of Yangambi Plants were done at 

Regional Plant Resource Centre, Bhubaneswar for establishment of mother block for this 

variety. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr. Sunita Bhatnagar, Senior Scientist 



 



Dr. N.R. Nayak, Sr. Scientist 
 

1. Orchid propagation, improvement and conservation 

 

Orchids are the doyen in the horticultural world because of their extraordinary flower 

architecture, color, vase life and fragrance. Phalaenopsis, Cattleya, Dendrobium, 

Cymbidium, Oncidium, Paphiopedilum and many more are the leaders in the present 

flower industry around the world. In Inida, there is tremendous potential for the 

development of commercial set-ups for the production of the cut flowers. Besides, the 

ornamental value, all the wild orchids are considered as extremely rare. In this direction, 

the research area has been developed to support the orchid growers and also to conserve 

the valuable group of plant.  Using modern technology like plant tissue culture, molecular 

markers and Real Time PCR, quality planting materials will be produced. For 

improvement of flower quality, breeding procedures has been standardized.  For 

conservation purpose seedlings are being produced in mass scale and used for the 

conservations purpose.  

2. Biomass production and utilization 

 
In order meet the target of Govt. of India, 20% blending of petrol with ethanol, it is 

required to develop or standardize the protocols for the saccharification of lignocellulosic 

biomass (produced from different trees and grasses as well as from agriculture and forest 

residues ) that release the sugar molecules stored which are building blocks of  cellulose. 

This technology need to replace the current method of production of ethanol in India that 

mostly uses the sugar from sugarcane. Our state is producing significant amount of 

biomass, majority are from the agricultural residues. Many of the fast growing trees and 

grasses growing in the state also could be used as dedicated energy crops, utilizing the 

unused soils significant amount of biomass could be produced. In this direction, potential 

plant species have been identified and the composition estimated. Protocols have been 

standardised for efficient release of glucose molecules from the biomass.  

 

Dr. G.K.Surabhi, Sr. Scientist 
 

1. Genetic fidelity testing for tissue culture raised banana at RPRC by using 

PCR based molecular tools:  

 

Micro-propagation of banana has gained attention due to its potential to provide 

genetically uniform, pest, and disease-free planting materials. However, the large scale 

commercial production of banana using tissue culture processes bears several risks. 

Factors such as explant source, time of culture, number of sub-cultures, genotype, media 

composition, phytohormones, the level of ploidy, and genetic mosiacism are capable of 

inducing in vitro variability. Accurate verification of cultivar identity, checking 

propagation material and patent protection is important because very few cultivars satisfy 

standards for fruit quality and clonal fidelity. It is mandatory to monitor genetic fidelity of 

tissue culture raised plantlets, as per the guidelines of National Certification System for 



Tissue Culture Raised Plants (NCS-TCP), Department of Biotechnology (DBT), 

Government of India.   

 

Genomic DNA was isolated from fresh leaves of the mother plant (used as an explant 

source) and twenty randomly selected micro-propagated plantlets from different batches 

by the modified CTAB method. The quality and quantity of purified total DNA was 

assessed by micro volume spectrophotometer (mySPEC, Sigma, Austria) as well as 

visually on 0.8% agarose gel using ethidium bromide staining.  DNA sample was diluted 

to 25ng/µl with Tris-EDTA buffer for downstream experiments. The micro-propagated 

banana plantlets of Musa acuminata cv. Bantala and cv. Grand Naine that were developed 

from suckers were screened for genetic variation, if any, using ISSR markers. Similarly, 

the mother maintained in the field was also subjected for genetic analysis, where the DNA 

banding patterns for each primer was highly uniform and monomorphic to the field grown 

mother clone from which the culture had been established (Fig. 1). Further, in this study 

true-to-type nature of the in vitro raised plantlets was confirmed by using ISSR markers. 

2. Proteomic analysis of banana fruit to identify fruit ripening process 

related key proteins:  

Bananas and plantains are major fruit crops in many countries. India stands as the largest 

producer of banana with an annual production of 28.4 million tons on 796,500 ha, which 

contribute to 27% of the world production and about 38% of the total fruit crop production 

in the nation (FAOSTAT, 2011). In developing countries, post-harvest losses of fruits and 

vegetables account for almost 50% of the produce. India, the world’s second largest 

producer of fruits and vegetables, loses 35-40% of the produce due to excessive softening. 

Our lab is focusing on identifying novel candidate proteins responsible for softening 

(ripening) process of banana through advanced proteomic approach. In view of the fact 

that no report is available on banana molecular regulation of ripening to date, the research 

program will be helpful in identifying some good candidate genes controlling the ripening 

process and in reducing post-harvest loss of fruit crop.  

3. Molecular characterization and assessment of genetic variability in 

Shorea robusta Gaertn. tree populations in Odisha:  

Trees are major components of forests/ wild and essential for maintaining health of several 

ecosystems. Sal (Shorea robusta Gaertn.) is a tropical tree species belonging to the 

Dipterocarpaceae which consists of three sub-families, 17 genera and 511 spp.. It is a 

hermaphrodite species which attains a height up to 30-35m and trunk (girth) diameter of 

up to 2.0-2.5m.   In wetter areas, it is evergreen; in drier areas, it is dry-deciduous, 

shedding most of the leaves in between February to April, leafing out again in April and 

May. Other Shorea species are insect-pollinated and wind is the exclusive pollen vector in 

S. robusta. Though the plants produce flowers and fruits luxuriantly in the plains and 

foothills, its overall natural regeneration is very poor. Further, it exhibits large scale 

mortality or die-back at the seedling stage due to drought. Past records provide evidence of 

larger distribution of S. robusta forests in the northern and eastern parts of India, and their 

eventual clearance for expanding agriculture, human settlement etc. During the past 

decades, there was massive deforestation to use the wood as railway sleepers, ship-

building and other load bearing purposes etc., resulting in the decreasing of natural 

populations in the wild. In addition, Sal forests yield non-timber forest products, including 

fodder, seed for oil, tannin and gum from bark and leaves for plate making, hence it is one 

of the economically important forest tree species. Genetic diversity and natural 



distribution pattern are very important for the introduction and conservation of forest plant 

species in general and S. robusta in particular. Therefore, this pioneering investigation 

aimed at determining the genetic variability assessment within and among different natural 

S. robusta tree populations exists in tropical moist deciduous forest regions in Odisha, 

India using ISSRs. 

 Dr. C. Kalidass, Scientist 

1. Ex situ Conservation and Germplasm Collection of RET Plants 

Ideally all Rare, Endangered and Threatened (RET) plant species should be conserved as 

evolving populations in the natural habitat and should also be conserved ex situ. Collection 

and conservation of rare, endangered, threatened and endemic plants in a garden from is 

very much useful for the study of their reproductive biology, taxonomy aspects, 

maintenance of their germplasm for the purpose of propagation and multiplication studies, 

etc. According to the conservation role of botanic or RET gardens prepared by IUCN in 

1987, these ex situ collections will act as sources for easily available plant materials for 

propagation, research and education purposes. In this point of view, Taxonomy & 

Conservation Division at Regional Plants Resource Centre, Bhubaneswar is actively 

engaged in the conservation of germplasm of selected endangered and critically 

endangered plants for introduction and carrying the experimental studies. We have 

developed ex situ germplasm collection for the selected endangered i.e., Cordia 

macleodii Hook.f. & Thoms, Blepharispermum subsessile DC and critically endangered 

Symplocos racemosa Roxb. 

1.        

A view of Sambarsinga/Baurlo/ Bhoto/Sikari/ 

Phanki (Cordia macleodii) plantation in RPRC 

campus 

A view of Lodha (Symplocos racemosa) 

plantation in RPRC campus 



2. A systematic study of the genus Solanum L. in Eastern Ghats of India 
 

Solanum L is economically and medicinally important genus and one of the largest genera 

of flowering plants with c. 1500 species distributed in all continents except Antarctica. In 

India, the genus is represented by 48 species of which 19 species are reported from 

Eastern Ghats. During revisionary studies of the genus in Eastern Ghats, 23 species of 

Solanum L. have been collected, identified and studied. Morphological data were used to 

make-pair wise comparison of the characters based on shared and unique amplification 

products to generate a similarity matrix. The similarity value of 23 taxa based on simple 

matching coefficient from the matrix of 97 characters was determined. OTUs codes were 

used and dendrograms obtained from Nei and Li (1979) method showed the relationship of 

all Solanum species taken in the present revisionary studies. As per dendrogram,  all 

species group into two major cluster at a level of 69% similarity. In addition the genus 

Lycianthes (Dunal) Hassl. and the species Solanum villosum Mill., S. elaeagnifolium Cav., 

S. diphyllum L. & S. pseudocapsicum L. are reported here as a new generic and species 

records for the Eastern Ghats of India. A new variety Solanum americanum var odishense 

Kalidass C., Murugan P. & P.C. Panda, from Eastern Ghats, India has also been described. 

 

Species diversity of the genus Solanum L. 

 

 

 

 

 

 


