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Taxonomic classification: Kingdom- Plantae; 

Division- Magnoliophyta; Class- Magnoliopsida 

Order- Gentianales; Family:-Rubiaceae; Genus: 

Neolamarckia; Species: cadamba.

Common Names

Kadamb (Hindi); Vellaikattambu (Tamil); 

Katampu (Malayalam); Kaduavalatige (Kannada); 

Rudrakskamba (Telugu).

Introduction

Neolamarckia cadamba (Family Rubiaceae) 

is a large deciduous tree, native to India, found 

along the slopes of evergreen forests, Sub-

Himalayan tract from Nepal eastwards, lower 

hills of Darjeeling terai in West Bengal, Chota 

Nagpur (Bihar), Orissa, Andhra Pradesh, 

Andamans. It is widely spread in banks of 

streams, low level wet places of Western Ghats in 

Karnataka and West coast in Kerala (Dubey et al., 

2011). It has been successfully introduced into 

Costa Rica, Puerto Rico, South Africa, Surinam, 

Taiwan, Venezuela and other tropical and 

subtropical countries (Gautam et al., 2012) and 

in countries like China, Australia, Malaysia, 

Papua New Guinea, Philippines, Singapore and 

Vietnam. It is an early-succession species which 

grows best on deep, moist, alluvial sites, often in 

secondary forests along riverbanks and in the 

transitional zone between swampy, permanently 

flooded and periodically flooded areas (Pollard, 

1969). The timber is moderately strong and is 

rather soft. It saws and works easily under tools 

and readily on a rotatory veneer lathe (Trotter, 

1944; Sekhar and Bhatia, 1957). N. cadamba is a 

favoured plantation species inside and outside 

its native range. In Sumatra it has been cultivated 

in plantations, where the rotation period is 4 

years. Pulp obtained from the wood is suitable 

for cheap paper (Troup, 1921; Rodger, 1943). 

Kadam is chiefly employed for cheap boarding 

and for packing cases and tea boxes. In Burma, it 

is used in the match industry, for splints and 

boards (Pearson and Brown, 1932; Niranjan et 

al., 2000; Rafiqual Hoque et al., 2004).

Distribution and Habitat

Being a high economic value species, it is 

cultivated in patches by industries and farmers 

and planted as ornamental tree. Neolamarckia 

cadamba has a broad umbrella crown and 

straight cylindrical bole. The tree may reach a 

height of 45 m with girth of 100-160 cm. The bark 

is grey in colour and texture is smooth in young 

trees and longitudinally fissured in old trees. 

Leaves are glossy green, opposite, simple, 

petiolate, ovate to elliptical.

N. cadamba is a tropical species with light 

demanding nature and grows normally with a 

maximum of 37.5° to 47.5° C and minimum 0° to 

15°C temperature. The young plants need 

protection from sun and the seedlings are frost 

sensitive and liable to damp off during excess 

moisture in the soil (Bijalwan et al., 2014). The 

species requires moist well drained alluvial soil. 

The species can grow well in a mean annual 

rainfall of 1500 to 5000 mm (Luna, 1996) 

however can also grow in xeric condition with 

low rainfall. The species grows in the altitudinal 

range of 300 to 1000 m and sometimes up to 

1400 m (Martawijaya et al., 1989).

Growth Characteristics and Phenology

Flowers orange, small, in dense, globose 

heads, appear like solid, hairy orange balls. The 

fruits are small capsules, packed closely together 

to form a fleshy, yellow or orange coloured 

infructescence containing approx. 8,000 seeds. 

The small capsules split into four parts releasing 

the seed at maturity.

Fruit collection and processing

Flowering starts from the fourth year 

onwards during the month of June to December. 

Fruits should be collected when it becomes dark 

yellow or orange in colour. Average dry weight of 
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Vegetative propagation

Coppice shoots (15-20 cm) collected from 

selected CPTs by girdling or felling trees, are 

dipped in root hormones to induce rooting. 

advisable paddy can be cultivated up to 3 years. 

Once the trees attain max height, it is desirable to 

change the cropping pattern i.e. ginger, turmeric 

etc besides vegetables, pine apple, arhar and 

pulses. Trees are also planted in the boundaries 

of the field. In north eastern states, especially in 

Assam, Neolamarckia cadamba is generally 

grown along boundaries. It is one of the most 

promising plantation trees in India. The species is 

also sporadically used as shade tree in tea and 

coffee plantations. N. cadamba plantation at 

spacings of 4 x 4 or 5 x 5 m increase the yield of 

seasonal crops in agroforestry (Lubis, 2014).

Wood Properties/ Utilisation

The hardwood is lightweight with no clear 

differentiation from sapwood which is white with 

a yellow tinge darkening to creamy yellow on 

exposure (Martawijaya et al., 1989). The wood 

has a fine to medium texture and is easy to work 

with hand and machine tools, cuts cleanly, gives a 

very good surface and is easy to nail and has no 

characteristic odour or taste. The wood density is 
3

in the range 290–560 kg/m  at 15% moisture 

content (Krishnawati et al., 2011). Due to low 

lignin and high holocellulose contents, 

N. cadamba produces high pulp yield at milder 

cooking conditions. (Lal et al., 2010).  It is very 

easy to preserve and is rated as non-durable. 

Graveyard tests in Indonesia show that the 

average life of wood in contact with the ground is 

less than 1.5 years. The timber air-dries rapidly 

with little or no degradation. Sudarmo, (1957) 

indicated that N. cadamba plantations growing in 

good-quality sites reach a maximum volume 
3

mean annual increment (MAI) of 20 m  /ha/year 

each fruit is 11.5 gm and wet weight 50 gm. The 

collected fruits are allowed to rot for three to 

four days and crushed into small parts and 

allowed to dry to separate the seeds. Seeds are 

separated by crushing with hand and dried under 

sunlight. One gram has around 23,000-25,000 

seeds. The seeds are allowed to dry in shade and 

stored in air tight container for 9 –12 months at 

-20°c.  

Germination

Seeds don't require any pre-sowing 

treatment, but need special care during 

watering, due to minute nature of seeds. The 

seeds can be broadcast on sand medium. 

Germination starts after 8-12 weeks. The 

seedlings should be pricked out when it attains 

four leaf stage / 5 cm height and transplanted 

into polythene bags (20 x 11 cm). These seedlings 

will be ready for planting when they reach 45 cm 

height.

Cuttings treated with IBA or NAA (500 ppm) gave 

81% and 62% respectively. Rooting can be 

observed after 30 days. The rooted plants  can be 

transplanted to polybags. The rooted cuttings 

have to be watered twice a day with monthly NPK 

application (1 gm/lit).

Planting techniques and post planting 

operations

 Spacing of 2 x 2 m for pulp wood purpose 

and 3 x 3 m or 4 x 4 m for plywood/match/pencil 

wood should be maintained. Size of pits should 

be 45 x 45 x 45 cm and 3-5 kg of FYM or 

vermicompost per pit should be applied.  When 

the space is more, survival percentage increases 

(Singh and Lal, 1982) and Luna, (1996) reported 

that spacing adopted in Arunachal Pradesh and 

West Bengal was 5.0 x 5.0 m and 2.0 x 2.0 m 

respectively. The closer spacing provides 

protection against grazing animals.

Watering should be done twice weekly in the 

initial years. Weeding has to be carried out once a 

month during summer and at fortnightly 

intervals during rainy season. Urea and Triple 

Super Phosphate can be used for manuring low 

fertile lands. According to Soerianegara and 
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Lemmens, (1993) applying urea (15 g per plant) 

in a ring around the seedling results in much 

faster growth. To get quality wood there should 

be knot free timber and clear bole. This can be 

achieved by pruning the side branches. In 

cadamba pruning is natural process. Thinning for 

plantations with a spacing of 3×2 m, 3 thinnings 

conducted at 2, 4 and 8 years of age are sufficient 

to obtain a high timber volume; for plantations 

with 3×3 m spacing, thinning should be 

conducted at 2, 4 and 7 years of age with a 13-

year rotation (Krisnawati et al., 2011).

Agroforestry practices

It has no adverse effects on the understorey 

crops. A wider spacing of least 5 x 5/6 x 6 m is 
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3by the age of 9 years, producing up to 183 m  /ha 

over the rotation.

Growth and Yield 

N. cadamba exhibits fast growth IFGTB 

studied the economics of cadamba cultivation 

which is presented here.

Nadu, Assam, Bihar, Nagaland, Uttarkhand, 

Telangana, Uttar Pradesh, Maharastra, 

Karnataka, Kerala and Tripura were planted. 

Twenty five superior performers from these 

were felled. Coppice shoots were planted and 

evaluated. Two clones Khowai (AC17) and 

Mettupalayam (AC15) have been identified as 

best clones (Selvan and Parthiban, 2018).  

Currently, IFGTB is working towards 

popularization of cadamba among farmers, 

industries, forest corporation and forest 

department as an alternate species for pulp& 

paper, Pencil/Plywood and match wood. 

Outperforming individuals selected from 

progeny trials and are being tested in 

multilocations to identify superior performers.

Uses of Cadamba 

The wood is extensively used for ceiling 

boards, light construction work, packing cases, 

planking, carving and turnery. The wood makes 

good veneers and plywood suitable for the 

manufacture of commercial grade plywood and 

tea chest plywood. In Assam wood is mainly used 

in the plywood industries. It is also suitable for 

the manufacture of pencils, match boxes, 

pulpwood and splints. Suitable for writing and 

printing paper giving 48.6% yield and over 6000 

m breaking length. Brown wrapping paper can 

also be prepared by sulphate process. Bark used 

for relieving fever and extract of leaves are used 

for mouth gargle. It has high medicinal value of 

all parts of the plant, ornamental, fodder for 

livestock, edible value for fruit, bark, leaves, root 

etc, used for hair oil , fragrance scent, attar, soap, 

face cream, shampoo, wine, green tea etc. It has 

the largest number of phytochemicals and 

secondary metabolites (viz., cadambagenic acid, 

cadamine, quinovic acid,  β-s itosterol,  

cadambine, etc.) having pharmacological and 

biological properties. It can be used as an 

alternative to various synthetic chemical 

compounds in the prevention as well as the 

treatment of several incurable diseases such as 

cancer, liver injury, cardiovascular diseases, 

cellular damage, and the aging process. It has 

antioxidant properties that are found particularly 

in its leaves. Its leaf extract shows higher 

antifungal activity than the bark extract.
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Initial two to three years, there will be profit by 

cultivating seasonal crops by agroforestry 

methods.

Pest management

Young N. cadamba species are susceptible to 

common stem borer (Cossus cadambae) which 

bores the stem during August - January. Anon, 

(1985) also report insects such as Aristobia 

approximator (bark feeder), Dihamnus cervinus 

(Stem borer) and Dirades adjutaria (Defoliator). 

These can be controlled by spraying 0.2% 

carbaryl, acephate, fenvalerate and permethrin  

in young plants.

Tree Improvement

Tree improvement studies in this species are 

sparse. Institute of Forest Genetics and Tree 

Breeding, Coimbatore and Forest College & 

Research Institute, Mettupalayam are working 

on tree improvement of cadamba. Thirty open 

pollinated genetic resources of N. cadamba 

collected from 11 natural populations in Tamil 
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A. Vijayaraghavan, G. Suresh, 

A. Anees  and T. Vamadevan

Institute of Forest Genetics and Tree Breeding,

Coimbatore

Draft Genome Sequence of Indian 

Sandalwood, Santalum album L.

Santalum album L. (Indian sandalwood) is 

renowned for its high quality fragrant oil 

extracted from the heartwood of stem and root. 

The species is indigenous to the tropical belt of 

the Indian peninsula, eastern Indonesia and 

northern Australia. The threat to this species in 

India has reached critical level due to over 

exploitation, illegal harvesting, monopoly in 

trading, lack of established plantations, habitat 

loss and lack of regeneration due to fire and 

grazing and incidence of spike disease. The 

species is considered to be approaching 

commercial extinction, widening the gap 

between supply and demand.

Motivation for whole genome sequencing of 

S. album

Inspite of its commercial and cultural 

re levance  to  Ind ia ,  the  sanda lwood 

improvement program has been limited and 

research addressing the two commercially 

important traits including heartwood formation 

and essential oil yield has not generated 

significant output to support the breeding 

program. The genomic resources for this species 

are limited and no microsatellite markers are 

developed till data for population analysis of S. 

album.

A team of scientists including Dr. 

Modhumita Dasgupta, Prof. K. Ulaganathan and 

Dr. Suma Dev from Institute of Forest Genetics 

and Tree Breeding, Coimbatore; Centre for Plant 

Molecular Biology, Osmania University, 

Hyderabad and Kerala Forest Research Institute, 

Peechi, Kerala respectively generated the first 

draft genome sequence of Indian sandalwood.

The genotype representing the natural 

population from Kerala, India was used for 

sequencing and de novo assembly.

Whole genome sequencing was conducted 

using Illumina NextSeq 500 and de novo assembly 

predicted 74,900 major scaffolds with N50 of 

12,068 bp and estimated genome size of 286 Mb. 

A total of 37,500 genes were predicted including 

30 genes from terpene synthase gene family. 

Repetitive sequence was mined and spanned 

12.52% of the sandalwood genome. The draft 

genome encoded for 574 miRNAs belonging to 23 

families including two miRNAs associated with 

terpenoid biosynthesis pathway. Further, the 

consensus chloroplast genome of 147. 25 Kb size 

was re-constructed and phylogenetic analysis 

with forty plastid genes grouped members of 

Santalales with Asterids in accordance with its 

taxonomic status recommended in APG III and 

APG IV. A total of 2,68,998 SSRs were predicted 

and six primer pairs flanking di nucleotide repeat 

motifs were amplified in 10 genotypes.

Implications

The draft genome of S. album will be the first 

reference for Santalales and will aid in

Sequencing, de novo assembly and annotation

Chloroplast genome of S. album SSR profiles in 

S. album genotypes
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Recent literature on FGRs & TIP

SSR profiles in S. album genotypes

Chloroplast genome of S. album

* Understanding the unique sesquiterpenoid

biosynthetic pathway governing santalol

production.

* Estimating genetic diversity and population

st ructure  us ing  the  genome-wide

microsatellite markers.

* Accelerating breeding programs targeting

heartwood formation and santalol content

through  genomic  pred ic t ions  and

association genetics.

Modhumita Dasgupta
Institute of Forest Genetics and Tree Breeding,

Coimbatore

* Development of extended next generation

DNA barcodes using organelle genome and

nuclear ribosomal DNA sequences. 

Publication

Dasgupta, M.G., Ulaganathan, K., Dev, S.A., and 

Balakrishnan, S. (2019) Draft genome of 

Santalum album L. provides genomic resources 

for accelerated trait improvement. Tree Genetics 

& Genomes 15: 34.
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Event : 18  Symposium on Systems Analysis in Forest Resources (SSAFR)

Venue : Puerto Varas, Chile

Date : March 3-7, 2019

Symposium details : http://www.ssafr2019.cl/13/en/inicio

Event : World Conference on “Forests for Public Health”

Venue : Athens, Greece,

Date : May  8-11, 2019

Conference details : https://fph2019.org/

Event : IAWA-IUFRO International Symposium: Challenges and Opportunities for

Updating Wood Identification

Venue : Beijing,China

Date : May 20-22, 2019

Symposium details : http://www.iawa-website.org/en/Meeting/Future_Meetings/IAWA_IUFRO_

International_Symposium_for_ Updating_Wood_Identification_

May_20_22_2019_Beijing_China.shtml
thEvent : 4  World Congress on Agroforestry

Venue : Le Corum Conference Centre Montpellier, France

Date : May 20-22, 2019

Congress details : https://agroforestry2019.cirad.fr/

Event : Transforming approaches to forests and forestry through Indigenous and Local

Knowledges: Reciprocity, relationship-building, and Traditional Ecological

Knowledge (TEK) in forest ecosystems

Venue : University of British Columbia, Vancouver, Canada

Date : June 24-28, 2019

Conference details : https://ubc.ca1.qualtrics.com/jfe/form/SV_6D4zplu8pBeGiWN
stEvent : 21  International Nondestructive Testing and Evaluation of Wood Symposium

Venue : Freiburg, Baden-Württemberg, Germany

Date : September 24-27, 2019

Symposium details : https://ndtesymposium.org/

Event : The Sixth International Casuarina Workshop Climate-resilient Casuarina for

Bioenergy Production

Venue : Kasetsart University,  Bangkok, Thailand

Date : October 21- 25, 2019

Conference details :

UPCOMING EVENTS
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OBSERVANCE OF “INTERNATIONAL DAY OF FORESTS "

ENVIS Resource Partner on Forest Genetic Resources and Tree Improvement, IFGTB, Coimbatore 
stobserved the 'International Day of Forests - 2019' on 21  March 2019 at the Government School, 

P.N.Pudur, Coimbatore to create awareness among the students about the importance of forests and 

how people are dependent on forest resources for their livelihoods. An awareness poster on the theme 

"Forests and Education" was released on this occasion. IFGTB ENVIS also distributed the awareness 

handouts to the school students who participated in the programme "Talk to Your Scientists" organized 

by IFGTB, Coimbatore at the Gass Forest Museum. 
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OBSERVANCE OF “WORLD WETLAND DAY "

ENVIS Resource Partner on Forest Genetic Resources and Tree Improvement, IFGTB, Coimbatore 
th

observed the ‘World Wetland Day - 2019’ on 4  February 2019 at Coimbatore Corporation School, 

Tamil Nadu Agricultural University, Coimbatore to create awareness among the students about the 

importance of wetlands and how wetlands respond to climate change. The programme was 

inaugurated by Head Mistress in the presence of students and other staff of the school.

Mr. S. Vigneswaran, Programme Officer and Mr. V. Thangavel IT Officer, IFGTB ENVIS participated in the 

event. An awareness poster on the theme “Wetlands and Climate Change” was released on the 

occasion.   

ENVIS  ACTIVITIES


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

