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From the Editor’s desk  

 

The Santalum album L, locally known as “Chandan” belongs to family Santalaceae of kingdom 
plantae. Sandal wood name itself shows that it is a woody tree. The tree is popularly known as 
Sandalwood tree or white sandal in English and in trade it is known as East Indian Sandal wood. It 
is declared as vulnerable plant species. The tree is known as sattvic tree. In Sanskrit it has many 
names like Anindita, Bhadrasara, Bhogivallabha, Chandrayuti, Chandana, Chandrakanta, Ekangi, 
Goshirsha, harichandan, Krishnachandana, Malayaja, Mangalaya, Pavana, Tajayoghya, Rauhina, 
Shrigandha, Shrikhanda, Tailaparna, Varnaka etc. In Gujarati and Hindi it is known as Chandan or 
Safed chandan. 
 
Santalum album is a small to medium size ever green, glabrous, semi parasitic tree with slender 
drooping branches, opposite leaves, hermaphrodite flowers, axillary or terminal, trichotomous 

panniculate cymose inflorescence and small globose fruiting berries. The sapwood is white and odourless and heart wood is 
yeIlowish in colour and scented. The tree is root parasite, it forms haustoria which establishes contact with the host. It obtains 
lime and potash directly from soil through roots and for nitrogen and phosphorus it partially depends upon its host. Common 
hosts for Sandalwood tree are Acacia, Albizzia, Bambusa, Cassia, Erythrina, Erythroxylon, Gossypium, Pongamia, Semecarpus, 
Strychnos, Tectona, Thespesia and Vitex. Santalum album commonly known as “Chandan” or “Swet Chandan”. The tree is known as 
sattvic tree. In Sanskrit it has many names like Anindita, Bhadrasara, Bhogivallabha, Chandrayuti, Chandana, Chandrakanta, 
Ekangi, Goshirsha, harichandan, Krishnachandana, Malayaja, Mangalaya, Pavana, Tajayoghya, Rauhina, Shrigandha, Shrikhanda, 
Tailaparna, Varnaka etc. In Hindi it is known as Chandan or Safed chandan and in English it is known as Sandal, Sandal wood tree 
and White Sandal wood tree. 
 
Sandalwood Plantations has been declined due to natural or unnatural reasons. Natural reasons includes natural calamities, 
epidemic, fire, drought, flood, grazing of seeds by animals etc. and unnatural reasons include unorganized cutting of the trees, 
smuggling, theft etc. The demand of elite Sandalwood perfume has been increased but the supply of the heartwood is decreased 
due to above mentioned reasons. However, the government is now encouraging the growers by providing subsidy upto 75% for 
plantation. The elite Indian Sandalwood is rich in Santalol content, which is responsible for aroma of the Sandalwood oil. The Indian 
Sandalwood- Santalum album L. is therefore high in demand in the globe but declared as vulnerable plant species (IUCN 2000), 
therefore the species must be conserved. We can revive the flourishing of the royal tree and also increase the supply to meet the 
higher demand. The largest Indian sandalwood plantation lies in 10,000 ha area in Australia. The plantation can be rapidly 
increased by planting tissue cultured plants which are free from bacteria, fungi and virus. 
 
In line with the above this issue of Van Sangyan contains an article on East Indian sandal wood (Santalum album) – As a potential 
high value tree for agroforestry. There are other useful articles viz.. Heavy incidence of insect-pests and identification of insect-pests 

resistant clones of Shisham trees (D. Sissoo) at Bir Plasi (Himachal Pradesh). The great mal tree: giant poplar of spiti,    

 ,   एक   and   आय    . 

 
I hope that readers would find maximum information in this issue relevant and valuable to the sustainable management of forests. 
Van Sangyan welcomes articles, views and queries on various such issues in the field of forest science.  

Looking forward to meet you all through forthcoming issues 
 

 
                   Dr. R. K. Verma 

Scientist 'G' & Chief Editor 
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Introduction 

Sandal is a commercially and culturally 

important plant species belonging to the 

family santalaceae. Sandal is considered is 

as one of the most valuable tree in the 

world. The sandal is known for its oil 

which is pronounced as the most famous 

East Indian sandal wood oil which is 

produced from the heartwood of sandal on 

distillation. The sandal wood oil has been 

known in the perfume industries for 

several centuries (Srinivasan et al. 1992)  

Besides perfume industry the sandal oil 

and powder obtained from sandal wood 

found multifarious utility in cultural and 

religious festivals coupled with the utility 

in wide range of medicinal use. 

Particularly in Asian Countries 

(Subasinghe 2013) such multifarious 

utility and the associated escalating 

demand in the global market both in 

perfumery industry and other utility. The 

demand for sandal is increasing but at the 

same time the supply from forests has 

almost been stopped which resulting in 

wider gap between demand and supply.  

Due to this wider gap between the actual 

availability and the growing demand, the 

prices of sandal wood and the associated 

value added product have gone out steeply. 

This necessitated development of 

sandalwood plantation throughout agro 

and farm forestry but for want of suitable 

varieties and the associated management 

technology the achievement in the 

sandalwood promotion is dismally modest. 

This paper reviews the existing status and 

suggests the possibility of sandalwood 

promotion in the country.   

There are 18 species of sandalwood 

distributed all over the world, out of which 

Santalum album, S. yasi, S. spicatum and 

S. lanceolatum yield fragrant oil of 

commercial importance. All the 

sandalwood species are identified as 

obligate wood hemi-parasites which mean 

they absorb certain nutrients such as 

phosphates and nitrates from the host trees 

via root connections called haustoria 

(Subasinghe 2013). S. album produces the 

best fragrant material, and is one of the 

oldest perfumery materials and the 

powdered heartwood, upon distillation, 

yields East Indian Sandalwood Oil. The oil 

is highly rated for its fixative properties 

and for its persistent, heavy, sweet and 

woody odour (Arun Kumar et al. 2012). 

Sandal Diversity 

Hence among all species Santalum album 

is widely preferred by the growers and the 

dependent industries.  

India is housed with wide range of sandal 

trees naturally in Deccan plateau and the 

Western Ghats. The total extends of sandal 

distribution in the country in around 9000 

sq km and out of which nearly 8200 sq km 
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is present only in two states viz., 

Karnataka and Tamil Nadu (Venkatesan et 

al. 1995). These two states contribute over 

85% of world production of sandal wood. 

In general, sandal is regenerated naturally 

in these two states but its commercial 

significance made this species introduced 

in other parts of the country. Sandal 

thrives best under rainfall ranged between 

500 and 2000 mm and distributed between 

650 and 1200 MSL altitude. The 

distribution in India state wise is furnished 

in table 1; fig1.

  

Table 1. Distribution of sandal wood in India 

S.No State 
Total Area  

(ha) 

1.  Karnataka  10,775  

2.  Tamil Nadu  490  

3.  Kerala  68  

4.  Andhra Pradesh  320  

5.  Telangana  5104  

6.  Maharashtra  110  

7.  Madhya Pradesh  410  

8.  Gujarat  80  

9.  Punjab  4  

10.  Himachal Pradesh  31  

11.  Assam  40  

 

 
Fig. 1 Distribution of sandalwood in India 

Source: Annupamapallavi 2015 

Industrial status of sandalwood 

The sandalwood industry in India is very 

large compared to any perfume industries. 

India contributes over 85% of the sandal 

wood and oil production in the world. In 

India, Tamil Nadu contributes maximum 

followed by Karnataka due to non 

availability of wood and the study raises of 

sandal wood price domestic and world 
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market. Many sandal wood industries are 

established in Karnataka either closed or 

moved out of state (Brand et al 2006, Jain 

et al 2007). 

It is estimated that the annual production 

of sandal ranged between 300 and 400 

tonnes and oil production vary between 

120 – 150 tonnes. The domestic industries 

consumed about 80 tonnes sandalwood oil 

every year and Handicraft industry 

requires 50-20 of the total wood 

production (Subasinghe 2013).  In a 

holistic perspective sandal wood 

significantly contributing to the industrial 

development but for want of suitable 

institutional mechanism coupled with lack 

of strong research and development 

support for promotion of sandalwood on a 

plantation scale. The industrial sustainable 

is under threat.   

Botanical description 

Sandal wood is botanically described as 

Santalum album L. and is a small 

evergreen tree distributed in dry deciduous 

forests. The tree attains the height of 12-13 

meters under the girth of 100-240 

centimeter. The tree has slender, Drooping 

and erect branching; Leaves or opposite 

and decussate with whirled arrangement. 

They are thin, ovate-lanceolate and 

glabrous. Bark is reddish or dark gray or 

nearly black, rough with deep vertical 

cracks. Flowers are purplish- brown, 

unscented and are axillary paniculate 

cymes. Flowers are tetra or 

pentamerous.the tree starts flowering even 

at the stage of 2-3 years and flowering 

occurs biannually from March to May and 

September to December. Fruit is the drupe, 

purple at maturity and the fruits are 

predominantly single seeded. The seeds 

are naked lack testa (Luna 1989). 

Silviculture requirement 

Climatic requirement  

Sandal grows best with a rainfall ranges 

between 500-2000 mm and it is reported 

that good heart wood formation occurred 

in the rainfall ranges between 800 and 

1000mm. the temperature requirement for 

the species range between 15° - 17° 

(Minimal) and 37° - 40° (Maximum). 

Sandal does not tolerate water logging and 

is a light demanding species but in early 

stage it seems to be shade bearer. Sandal 

grows very well in sandy clayey red 

lateritic loamy even in black cotton soil. 

But sandal very well grown in red 

ferruginous (iron) loam over laying on 

metamorphic rocks. The sandal also grows 

in rocky ground and stony or gravelly 

soils, but not suitable for calcareous 

conditions (Luna 1989).  

Propagation  

Seed collection and treatment 

Sandal is propagated predominantly 

through seeds. The seeds are to be 

collected from the identified plus trees 

preferably at the age of 20 years and 

above. The seeds are collected and soaked 

in water and are rubbed to remove the soft 

pulp. The depulped seeds are then dried 

and  

1 kg seeds contain about 6000 seeds. The 

seeds exhibits initial dormancy for 3-4 

weeks and after 4 weeks it starts 

germination which is about 80% under 

laboratory condition and 60% under field 

condition. The seed retain viability upto 9 

months. The uniform and very good 

germination can be obtained soaking seeds 

with 0.05% gibberlic acid over night.  

Seed germination  

For germinating seeds, raised beds are 

prepared with 10 x 1 m size. The mother 

beds are raised with sand and red soil at 3: 

1 and are thoroughly mixed with thimet at 
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500 g per bed. The treated seeds are 

soaked with carbendazim at 0.02% and 

around 2.5 kg seeds spread uniform over 

the bed. The seeds are covered with paddy 

straw and the mother bed to be watered 

two times daily for a period of 10–15 days. 

The germination starts from 4 weeks 

onwards and continue up to 7–8 weeks.  

The germinated seeds are at 4–6 leaf stage 

are picked out transplanted to the polybag 

containers of 15 x 25 cm size. The poly 

bags are filled with soil, sand and 

farmyard manure at 3:1:1 ratio. The sandal 

seedlings are transplanted along with host 

plant. Wide range of host plants viz., 

Casuarina, Cajanus cajan, Albizia, 

Amaranthus, etc. are better suited for 

association. Necessary initial shade to be 

provided for 15–30 days and then the 

seedlings are placed in open nursery 

condition. Shifting is very essential for the 

plant to avoid root penetration. Pruning of 

host plant is also very essential and this 

pruning of host plant has to be done 

frequently which will ensure growth of 

sandal. All these nursery operation to be 

continued for about 9–12 months till the 

seedling attain 45-65 cm.  Two feet old 

seedlings are amenable for planting in the 

field and ensure higher survival in the 

field.  

Espacement    

The spacing recommended for sandalwood 

plantation 3 x 3 m. But several farmers are 

practicing wider planting of 4 x 4 m and 5 

x 5 m in Tamil Nadu. 

Pitting and planting 

The pits of 30 x 30 x 30 cm (or) 40 x 40 x 

40 cm (or) 60 x 60 x 60 cm are dug out 

depending of nature of soil. The pits are 

partially filled with soil mixture with neem 

cake  

25-50 g/ pits, Chlorpyrifos 2 g powder/ pit 

and the 2 ft height seedlings are planted 

along with the host. The host in the 

polythene container can be maintained 

along with secondary host species. Sandal 

attracts or it has association with over 150 

species (Luna 1989). Best association are 

found wide range of host viz., Albizia, 

Terminalia, Lagerstroemia, Dalbergia, 

Anogneissus, Casuarina, Acacia nilotica, 

Pongamia pinnata, Wrightia tinctoria and 

Cassia siamea. Sandal is a hemi root 

parasite and hence planting host is very 

essential to meet the nutritutional 

requirement. Sandal establishes 

association with host haustorial connection 

which facilities drawing of nutrients. 

Tending operation 

Soil working has to be done once in every 

six months around the trees radius of 50 

cm during soil working periods application 

of farmyard manure particularly in farm 

land is preferred at 5 kg per plant per 

annum is preferred. The host plant needs 

to be pruned periodically otherwise they 

suppressed the growth. Sandal also needs 

to be pruned in order get clean bole and 

ensure maximum development of 

heartwood. Care should be taken while 

pruning sandal wood branches and it 

should not damage the plant which 

otherwise will attract pest and diseases. 

Sandalwood based agroforestry models 

Agroforestry pay a vital role in sandal 

cultivation. Sandal trees are notable to 

directly uptake nitrogen and phosphorous, 

due to this host plants is very essential to 

establish the sandalwood plantation.  It 

will uptake the nutrients through hastorial 

association between sandal wood and host 

plants. There are more than 160 host plants 

identified viz.,  Albizia,  Casuarina, 

pomegranate, Amla etc., Based on above 

perspective, the Agroforestry practices 

particularly Silvi horticulture (Sandalwood 

+ Amla; Sandalwood + Pomegranate) is 
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one of the important way to satisfy the 

hastorial connection of sandalwood and 

this is planted as quincunx model.  

Growth increment and yield 

Sandal is a slow growing species and girth 

increment is around 1 cm/annum. But under 

favourable conditions the increment goes 

upto 5cm/ annum. The heartwood formation 

in sandal starts after 10 years. The 

heartwood forms at the rate of 1 kg/ annum 

after 20 years. (Orwa et al, 2009). The heart 

wood formation in sandal wood as indicated 

by Jain et al 2003 is furnished below. 

Table 2. Average heartwood formation 

 

 

 

 

 

 

 

Source: Jain et al 2003 

 

 

 

 
 

 

 

Pest and diseases 

Sandal also suffer from pest and disease, But the notable among them and control measured 

furnished them. 

Age (Years) Girth (cm) Yield (Kgs) 

10 10 1 

20 22 4 

30 33 10 

40 44 20 

50 55 30 
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Diseases 

Disease 
Casual 

organisms 
Symptoms 

Control 

measures 

Spike 

disease 

Phytoplasma 

like organisms 

The infected trees exhibit shortened 

internodal length leading to crowding of the 

leaves at the top. A drastic reduction in the 

size of the leaves was also observed. The 

leaves show tendency to stand stiffy from the 

branches giving a spiky appearance. Later the 

leaves become yellowish and finally turn to 

red in colour. The affected branches do not 

flower, if flowered produce only fruits with 

aborted seeds 

There is no 

permanent 

Control 

measures for 

spike disease 

Flowering 

parasites 

Giant Mistle toe  

Dendrophthoe 

falcata 

The parasite is a partial parasite. It produces a 

very hard flattened prostrating stem which run 

over the stem portions of the host and produce 

haustorial connections to drive the food 

source. The points of parasitism become 

thickened to form a gall like structure from 

which multiple shootings ranging from 15-20 

arise as a clusters. In the case of the severe 

parasitism, the affected branch start withering 

drying from tip and dry off.   

The parasite 

should be 

removed and 

burnt before 

flowering. 

Pest 

 

Harvest 

Generally sandal harvesting it associated 

with dead and dry trees. The rotation is 

followed for sandal is physical rotation. 

Rotation is not been fixed for organized 

plantations which demands systematic 

research and development program. 

Currently the dead and naturally fallen 

trees are harvested and they are separated 

in main trunk, branches and roots. Finally 

cleaned wood is further convert into 

billets, roots, chips and transported to 

sandal wood depots. 

Classification of sandal wood 

The woods on arrival at depot are further 

converted into sapwood and hardwood. 

Major Pests 
Casual 

Organism 
Damage Control measure 

Borer Indarbela 

quadrinotala 

Damage the sapwood and 

some time it entered into 

heart wood. 

Systemetic 

insecticides 

 

Defoliators Lantana inflate Feed the foliage 

Defoliation 

Foliar spray – 

Phosphamidon 0.5% 

Red borer Zeuzera coffeae Drying of seedlings, 

saplings and branches of 

older trees 

Pruning, thinning and 

burning, injection of 

dichlorovos 
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The sapwood will be used for various 

purposes. But the commercial importance 

of sapwood is negligible. On the other 

hand the heartwood is very essential and 

its highly fragrant the heartwood is further 

classified into 18 different types as 

indicated in table 3.

 

Table 3. Classification of sandalwood and its description  

Sl.No Class Description 

1. Vilayat Budh  

(Class I billets)  

Sound billet weighing not less than 9 kg and not exceeding 

112 pieces   per tonne. 

2. China Budh  

(Class II billets) 

Slightly inferior billet weighing less than 4.50 kg and not 

exceeding   224 pieces per tonne. 

3. Panjam  

(Class III billets) 

Billets have small knots, cracks and hollows weighing not 

less than   2.2 kg and not exceeding 448 pieces per tonne. 

4. Ghotla  

(billets of short length)  

Includes short and sound pieces. There are no limits of 

weights and numbers per tonne.  

5. Ghatbadla  Billets with knots, cracks, small hollows, weighing not less 

than 4.5 kg and not exceeding 250 pieces per tonne. 

6. Bagardad  Consists of solid pieces without lim it as regards 

dimensions, weight or number.  

7. Roots (Class I)  Pieces weighing not less than 6.75 kg and not exceeding 

150 pieces per tonne.  

8. Roots (Class II)  Consists of pieces weighing not less than 2.25 kg and not 

exceeding 448 pieces per tonne.  

9. Roots (Class III) Consists of small and  side roots below 2.25 kg in weight  

10. Jajpokal or Badla  

(Class I)  

Consists of hollow pieces weighing not less than 3.10 kg 

and not exceeding 320 pieces per tonne.  

11. Jajpokal (Class II) Hollow pieces weighing not less than 1.3 kg per tonne.  

12. Ainbagar Consists of solid, cracked and hollow pieces weighing not 

less than 450 g.  

13. China Sali or  

Large Chilta 

Consists of pieces and chips of heartwood weighing not 

less than 2.25 g.  

14. Ain Chilta Consists of small pieces of heartwood.  

15. Hatri Chilta  Consists of heartwood and chips obtained by plaining 

billets with Hatri or Randha (plane).  

16. Milva Chilta  Consists of pieces and chips having fair proportions of 

heartwood and sapwood.  

17. Basola Bukni Consists of small heartwood and sapwood chips.  

18. Saw dust Sawn powder obtained while sawing the sandalwood. 

Source: Arun kumar et al 2011 

 

Sandal wood oil extraction 

Sandal wood oil is extracted 

predominantly by stream distillation but 

the following methods are employed both 

for commercial and academic importance.  

Stream distillation 

In this method, the sandal wood is 

pulverized into powder and the powdered 

sandal wood is stream distilled to extract 

oil. In this process, the stream is generated 

at 140 – 212 ° F and the stream is passed 

through the powdered wood which 

releases the oil from the sandal wood that 

is locked within the cellular structure of 

the wood. The oil with the stream is 

transferred to the condenser wherein it gets 
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cooled and the oil and water are separated 

in two different layers. The oil is separated 

and collected in a vessel. This method of 

distillation yields over 80% of santalol 

content.  

 Hydro distillation 

It is a traditional method wherein the 

powdered wood is soaked in water and 

boil through open fire. On boiling, the oil 

is expelled and will float on the surface of 

the water. The floating oil can be separated 

and collected. It is a crude method and 

involves huge volume of fire wood cost 

and time.  

Solvent extraction 

In this method, the finely powdered wood 

is extracted using solvents like hexane, 

petroleum ether and ethanol are used. In 

this method, the oil is extracted in thick 

and highly concentrated form. This extract 

is mixed with alcohol to extract only the 

oil.  

Sandal wood oil properties 

The sandal wood oil has wide range of 

chemical constituents (Ashok and 

Jayaprakash 2012) which are characterized 

through GCMS which are furnished in 

table 4. The oil contains predominantly α-

Santalol and β-Santalol which are the 

essential factors for perfumery utilization 

of Sandal.

  

Table 4. Components of oil isolated from Santalum album 

Sl.No Compound name 
Molecular 

formula 

Percentage 

contribution 

1. Piperazine C4H10N2 0.26 

2. Trans-α-Ocimene C10H16 0.20 

3. Sabinene C10H16 0.20 

4. Cis-Ocimene C10H16 0.20 

5. Z-α-Trans- Bergamotol C15H24O 0.31 

6. Trans-α-Bergamotene C15H24 0.31 

7. Trans-α-Bisabolene C15H24 0.68 

8. α-Bisabolene C15H24 0.68 

9. Cis-α-Santalene C15H24O 1.67 

10. Cis-Farnesol C15H26O 0.29 

11. α-Bisabolol C15H26O 0.28 

12. Bornylene C10H16 0.28 

13. 5-Isocedranol C15H26O 0.26 

14. Epiglobulol C15H26O 0.26 

15. 3-Carene C10H16 0.71 

16. α-Santalol C15H24O 48.31 

17. Trans-α- Santalol C15H24O 22.82 

18. β-Santalol C15H24O 22.82 

19. α-Santalene C15H24 2.61 

20. Epi-β-Santalene C15H24 2.61 

21. E-cis,Epi-β- Santalol C15H24O 7.42 

22. Cis Lanceol C15H24O 0.33 

23. Cis,α- Santalol C15H24O 0.33 
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24. Cis,β – Santalol C15H24O 0.40 

25. Cis-Z-α-Bisabolene Epoxide C15H24O 0.50 

26. Epi-α-Santalol C15H24O 2.09 

27. Geranyl-α-Terpinene C20H32 0.16 

28. α-Terpinene C10H16 0.15 

29. Lupeol C30H50O 0.19 

30. Sclareol C20H36O2 0.19 

31. Biformene C20H32 0.19 

Source: Krishnakumar and Parthiban, 2018 

Utilization 

Sapwood: Sapwood is white and 

scentless. The sapwood, also called 'white 

wood' is generally used for manufacture of 

agarbattis.  

Heartwood 

Heartwood of sandal is moderately hard, 

heavy and strongly scented and yellow or 

brown in colour. Both wood and oil are 

used in incense, perfumes, soap making 

and medicines which are of great 

commercial importance.  

Religious 

Sandal finds many religious uses also. It is 

considered sacred by Hindus.  

Timber 

S. album is mainly grown for its timber, 

which weighs 870 kg/cubic m, is durable 

and strong. The specific gravity of 

heartwood is 0.92. Its close grained 

heartwood is used for ornamental and 

carving work. Sandal wood being close 

grained and amenable to carving, is one of 

the finest woods for the purpose. It is used 

in making idols and inlay ivory work. 

Such work is done on cottage industry 

scale. 

Essential oil 

A valuable oil, „the sandal oil‟, is distilled 

from the heartwood (yield varies from 4-

10%) and is used in perfumery, soap 

making and medicines. The roots contain 

maximum quantity of oil and hence are 

more value. Sandal oil is the base of high 

quality perfumes. Powder of heartwood 

upon steam distillation yields East Indian 

Sandalwood oil. Light coloured wood 

generally contains higher percentage of oil 

than dark coloured wood. The oil content 

varies from 3-6% and in medicine it is 

used as antiseptic and antipyretic.  

Seed oil 

Seeds yield oil that can be used in the 

manufacture of paint.   

Medicinal uses 

The wood is bitter, dry, antipyretic, 

aphrodisiac useful in diseases of the heart, 

burning sensation, cold, bronchitis, vaginal 

discharges and small pox. The wood is 

tonic to the heart and the brain. It has 

antiseptic properties and can be applied to 

skin. Local people commonly apply the 

wood ground up with water in to a paste to 

local inflammations to the temples in 

fevers and to skin diseases to allay heat.  

Other products 

Powder from the heartwood is used to 

make incense sticks, burnt as perfumes in 

houses and temples, or is ground into a 

paste and used as a cosmetic. 

Market and trade 

The sandalwood traded both locally and 

globally due to its importance in 

perfumery and pharmaceutical industry. 

India produced nearly about 100 tonnes of 

heartwood and 40 tonnes of oil annually 

over several years and contributed 25% of 

the revenue from essential oils exported 

(Jain et al, 2003). The price of heartwood 

and oil was at Rs.12 lakh per tonne and Rs. 
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22000 per kg during the year 2003 

respectively. However the price of sandal 

wood has been steadily increasing which 

currently ranged between Rs.5000 and Rs. 

12000 per kg based on quality (Tewari, 

2014).  The market trend indicated that the 

sandal prices have increased from Rs. 6.5 

lakh per tonne (1999 -2000), Rs. 37 lakhs 

per tonne (2007), Rs. 56.5 lakh per tonne 

(2012) and Rs. 52.97 lakh per tonne 

(2013). This indicated that the price of 

sandal wood has steadily increased due to 

increased market potential. The 

Government of Karnataka during 2012- 13 

fixed prices for various classes of sandal 

wood as per the government order no. FEE 

31 FSW – 2012 Bangalore dated 2
nd

 Nov. 

2012 (Tewari, 2014) which are furnished 

table 5.

  

Table 5. The price list of classified sandal wood in 2012-13 

S. No. Class Fixed price (Rs. lakhs/MT) 

Heart wood 

1 Vilayat budh 56.0 

2 China budh 56.5 

3 Panjam 52.0 

4 Ghotla 56.0 

5 Ghatabadla 55.0 

6 Bagardad 56.0 

7 Roots-I 41.0 

8 Roots-II 41.5 

9 Roots-III 42.5 

10 Jalpokal-I 49.0 

11 Jalpokal-II 45.0 

12 Ainbagar 55.0 

13 Cheria or Large chilta 43.5 

14 Ainchilta 35.5 

15 Hathri chilta 23.5 

Mixed wood 

16 Milva Chilta 20.0 

17 Basola bukni 16.0 

18 Saw dust 7.5 

Sap wood 

19 White Chips 0.7 

20 Bark & waste 0.18 

Source: Tewari et al, IWST, 2014 

 

Summary and Conclusion 

Sandalwood is valued for its aromatic 

heartwood since time immemorial which 

resulted in ruthless felling of sandalwood 

population across the country. This has 

resulted in dwindling of elite genetic 

resources and the existing population is 

highly emaciated population. Hence 

several improvements programme have 

been made but for want of suitable 
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technologies the achievement in this front 

is very low. The dwindling sandal genetic 

resources on one hand and the increasing 

demand on the other hand escalated the 

gap between demand and supply. Hence 

organized plantation development coupled 

with efficient supply chain is very 

essential and hence the current paper has 

been designed and presented for 

promotional activities.  
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Introduction 

Dalbergia sissoo Roxb. (Shisham or 

Shishu) is commonly cultivated timber tree 

of Punjab, Utter Pradesh, West Bengal and 

Assam. It is also cultivated in the lower 

and foothills of Himachal Pradesh. The 

tree is known for its excellent fuel wood 

and highly valued timber throughout north 

India.  In the state of H.P. alone, 4 lakhs of 

trees of this species are planted every year 

by State Forest Department, Himachal 

Pradesh. However this plant species is 

prone to insect and attack and degrees of 

resistance to insect-pests attack vary from 

species to species.  Sissoo (shisham, 

sissoo) is one of the most important timber 

species of India. Shisham grows naturally 

and also planted on alluvial soils and is 

widely distributed on riverain beds in sub-

Himalayan tract from Indus to Assam and 

Himalayan valleys. Dalbergia sissoo is 

widely distributed in many parts of India 

up to 900m in the sub- Himalayan tract 

and occasionally ascending to 1500m. It 

grows abundantly and forms a forest, 

either pure or mixed with other species on 

the new alluvium formed of deposits of 

sand, boulders etc., in the riverbeds of 

these regions. It grows on land-slips and 

other places where fresh soil is exposed 

but not on stiff clay. Sissoo trees from 

different localities have varied 

characteristics including growth, form, 

colour, grain, working and strength 

properties. Sissoo is a primary coloniser on 

the new alluvial soils along the riverbanks. 

It is a large deciduous tree growing up to 8 

feet in girth and 100 feet in height. The 

rotation of the natural crop in Uttar 

Pradesh is about 60 years though in 

irrigated plantations of west Punjab, it is 

much shorter being about 20 years. It 

thrives well in sandy loam soil with good 

drainage. In India, it is found in Jammu & 

Kashmir, Himachal Pradesh, Punjab, 

Haryana, Rajasthan, Uttar Pradesh, Delhi, 

Bihar, Orissa, West Bengal, Sikkim, 

Arunachal Pradesh, Assam, Nagaland, 

Manipur, Mizoram, Meghalaya, Tripura, 

Madhya Pradesh, Gujarat, Maharashtra, 

Andhra Pradesh, Pondicherry, Tamil 

Nadu, Karnataka and Kerala. 

Earlier, Thakur (2000) reported the 

damage to the nurseries due to termites is 

primary phenomenon whereas termite 

damage in grownup trees, is more often a 

secondary phenomenon occurring as a 

result of excessive competition, poor soil 

condition injury during transplantation, 

root-rot, droughty and other environmental 
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stresses, but by and large termites 

aggravates the process, reaching at times, 

serious proportion and resulting in total 

loss and abandonment of the site. Earlier, 

Kumar et. al.  (2016) has highlighted the 

importance of various morphological 

characters in identification of Lepidoptera. 

Further, Ahmad et. al. (2001) reported 

Insect pest spectrum of poplar in India. 

Chatterjee and Mishra (1974) recorded 

natural insect enemy and plant host 

complex of forest insect pests including 

those attacking the poplars of Indian 

region. 

Results and discussions 

Three orchards including CSO, SSO and 

VMG were established by Himalayan 

Forest Research Institute, Shimla during 

1998, selecting 28 clones (20 plants of 

each clone were planted) collected from 

different parts of UP, HP, Haryana, Punjab 

and Uttaranchal. During present 

investigation, it was found that Plantation 

of VMG and cuttings raised in the nursery 

were heavily infested by Lepidopteron 

caterpillars and even 95% mortality of 

cuttings was recorded during September to 

October 2007. The present study which 

was carried out w.e.f. April, 2007 whcih 

continued till September, 2011 at Birplasi, 

Himachal Pradesh reveals heavy 

infestation of different insect species on 

different maturity stages of Shisham. It 

was fond that Lepidopteron caterpillar 

were feeding and damaging the cuttings 

and VMG stock, whereas termites were 

causing damage and mortality of trees 

grown in the SSO and CSO. Insect 

infestation data of selected clones was 

taken fortnightly from VMG, CSO and 

Nursery taking into consideration the 

damage to the number of leaves on annual 

twig growth of Shisham. The data has 

been analysed to study the insect 

resistance ability of clone. New cuttings of 

the selected clones have been raised and 

statistical design RBD has been employed 

to note insect infestation and subsequently 

comparative resistance in the clone to the 

insect-pests in natural conditions. The 

major insect causing serious damage has 

been collected and reared and identified as 

Plecoptera reflexa and Diacrisia obliqua 

belonging to the order Lepidoptera 

(Insecta). Heavy attack of Termites 

(Odontotermes paevidens Holmgren) is 

reported during the months of April-May, 

2008 which is causing serious damage to 

whole the plantation of CSO and SSO. 

Large scale mortality of young trees is 

occurring due to the heavy attack of 

termites and early measures to control the 

same are required. Heavy incidence of the 

termite attack was recorded on the trees of 

Shisham (D. sissoo) in the seed orchard 

and clonal orchard at Bir Plasi (Nalagarh) 

during April-May, 2008. It was recorded 

that trees are heavily infested by termites, 

which are causing fall of trees due to high 

wind velocity, drying of young trees and 

their mortality. It was observed that 

colonies of termites are building up inside 

the bark and eating the wood causing 

tunnel formation inside the bark. This is 

weakening the tree and trees are falling 

even when there is high wind flow. Tree in 

initial stages show no external symptoms 

but in highly infested stage, large hollow 

tunnels easily visible through naked eyes 

can be seen after removing the bark. Even 

in the heavy infestation stage tree remains 

green. Colony of termites can be easily 

seen feeding on the wood inside the bark.  

In case of termite attack, in the initial 

stages, the termite work through the xylem 

(pith) portion of the stem and then later 

extending towards the peripheral region, 

so plant appear healthy outwardly and the 
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plant exhibit symptoms of dieback, leading ultimately to its death in due course.

      

        
Plecoptera reflexa                                       Diacrisia oblique 

Data on insect infestation and resistance to 

insect pests by all selected clones was 

recorded from damage on leaves of annual 

twig growth by various insect pests in 

nursery, VMG,CSO and SSO. The data, 

thus collected was analyzed statistically to 

identify most resistive Shisham clones. 

 

Table- CSO analysis 

 

CLONE Mean Std. Error 95% Confidence level 

Lower Bound Upper Bound 

237 2.018 .083 1.854 2.182 

42 2.238 .083 2.074 2.403 

204 2.060 .083 1.896 2.225 

215 1.938 .083 1.773 2.102 

106 2.013 .083 1.849 2.178 

49 1.971 .083 1.807 2.136 

99 2.047 .083 1.883 2.212 

200 2.074 .083 1.910 2.239 

254 2.026 .083 1.861 2.190 

203 2.079 .083 1.915 2.243 

236 2.014 .083 1.850 2.179 

58 2.101 .083 1.937 2.266 

59 2.155 .083 1.990 2.319 

6 2.318 .083 2.154 2.483 

36 2.162 .083 1.998 2.327 

260 1.838 .083 1.673 2.002 

 

CSO analysis 

1. Clones are significantly 

different at 5% level of 

significance (within) the years. 

2. In a pooled analysis of all the 

years taken together disclose 

the fact that clones are 

significantly different at 5% 

level of significance and clone 

(260) is found most resistive 

with mean value 1.838 and 

clone (06) is found least 
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resistive with mean value 2.318. 

 

    

   
Photographs: Heavy termite attack on trees (SSO) of D.sissoo 

 

Control measures for termites 

1. Soil insecticide (0.5 of 

Chloropyrophos 75ml/bed or 5 

lt./sq.m) (Tradename-

Chlorguard)    

2. Phorate: 10gm /sq. M (10%)  

(Tradename-Dhan 10G) 

3. 750 ml. of Chloropyrophos in 

50 lt. of H20 

Control measures for nursery 

caterpillars 

1. Foliar spray of 0.05% of 

Cypermethrin or  

2. 0.03% Quinalphos in nurseries. 

3. Dimethoate 20EC (foliar spray 

of 0.01-0.02% water emulsion)  

Fungicides 

1. Bavistin (Systemic fungicide) 

2 gms/1lt. 

2. Indofil M-45 (Contact 

fungicide) 3 ml/lt. 
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The Spiti Valley - locally known as „Piti‟ lies 

in the middle of Ladakh and Tibet and on the 

eastern side of the Lahul and Spiti district of 

Himachal Pradesh with Kaza as its head-

quarter.  It is also called the Living and hidden 

museum and the Fossil Park of the world.  

Spiti covers an area of 7,589 sq.kms  and lies 

between latitude 31
 o

 42' and 33
0
  North 

longitude 77° 37' and 78° 35' east.   Lying on 

the leeward side of the greater Himalayan 

ranges, the lack of precipitation and minimum 

elevations of over 3350 meters, combine to 

produce in spiti a dreary, awe inspiring terrain, 

seemingly devoid of vegetative cover and one 

of the most harshest climates in the world. 

 But this geographically isolated and 

geologically distinct valley has a spectrum of 

unique and rare things to boasts of including 

its rugged terrain and mesmerizing landscapes 

attributing to the endemic and timeless beauty 

of the place.  The tranquility and the eternity 

of the valley vividly explains its remoteness 

and signify Rudyard Kipling statement about 

Spiti “a world within a world” and a “place 

where the gods live.”  

The Spiti Valley is formed by the Spiti River 

which originates at the Kunzum Pass (4551m) 

and descends into the mighty Sutlej River. The 

valley is narrow except in places where the 

width can be up to 3km, flat and broad 

bordered by vertical cliffs.  

En-route to Kunzum pass from Tabo, there is a 

small hamlet Sumling. This village is located 

between North latitude 32
0
17‟51.7‟‟ and 

longitude 077
0
58‟41.3‟‟ and at an altitude 

3624m above msl.    A very huge poplar tree ( 

Populus ciliata; Botanical  family- Salicaceae)  

and  locally Known as the GREAT MAL 

TREE is present in this village on the land of 

Cheering Tundoop.   

The  tree due to the  melodious sound of its 

rustling and swaying leaves,  is adjectively and  

wisely  Known as “Sumling  Butta Shil Shil ”  

by the natives of the  spiti valley.  GREAT 

MAL TREE existing at the centre of the 

village just below the La-Khang Village 

temple is known to be the Biggest and the 

Oldest Tree in the entire spiti valley.  

It is believed to be 150 to 200 years old or 

more. It is said to be planted by local Shepard 

of this village around eighteenth century. 

This giant tree has been standing tall and alone 

since   more than five generations.  It is ≤ 150 

feet in height and its   girth is 6.70 meters.   
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Nobody in the village harms the tree in 

anyway due to an exceptional spiritual and 

sacred reason- “LHU” Nag Devi/ Female 

Serpent Deity is believed to be residing in this 

tree. LHU appreciates the cleanliness and 

punishes who tries to harms the beauty and 

glory of this tree. If one takes care of this tree 

– the LHU bless one with money, food, timely 

rain and snow. It punishes in the form of 

epidemics, ill health and poverty. The LHU is 

offered prayers once or twice in a month 

according to the Spitian Calender. It accepts 

only milk or sugary products and dislikes the 

meat and alcohol.  

 The Great Mal Tree has lot significance to the 

villagers of the SUMLING. Many generations 

of Children have grown old playing around 

this tree. It instills divine inspiration and 

provides human retreat. Sadly this great Mal 

Tree has not received the due respect and 

consideration it deserve.   

Being a landmark, special identity, religious 

and community convenience and public pride, 

it needs immediate scientific interventions and 

endeavors for   its protection and longevity. 

 The Great Mal Tree Last for a century more - 

as without it not only SUMLING, but entire 

Spiti Valley will lose its glory and special 

feature.  
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