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INDIAN SANDAIWQOD - 1980

RESUME

This report covers a visit to India from 20 February
to 5 March 1980 by G. Hughes - Director/Secretary of the
Australian Sandalwood Company and P.C. Richmond - Forest
Officer in charge sandalwood production of Forests Depart-
ment Western Australia.

Object was to examine the growing of Indian sandalwood
(Santalum album} and the feasibility and potential suitability
of the plant under Western Australian conditions.

Main occurrence of Sandal is in the State of Karnataka
sitnated in south-western India. The areas visited were, in
the main, adjacent to the cities of Bangalore and Mysore.

The Sandal tree, (Santalum album), would appear to have
great potential to survive and flourish in Western Australia
because it grows under a wide variety of climatic conditions
with great tolerance of soil types in India.

A cold climate would appear to be the only real limiting
factor, and possibly the fact India does have summer rainfall.
The seed has a short viability but germinates readily. When
fresh, with adequate preparation should be readily propagated

under correct nursery techniques (see App. 4A Page 3). With
sufficient rainfall it can be sown direct in the field with
success. Is termed an 'aggressive species' and colonizes

readily and has, in fact, been established and thrives in
many other areas of India.

Seed should be obtained and trials laid down in the
various climatic and geographic conditions available in
Western Australia, from the South-West to the Kimberleys.

In Karnataka the major problems with establishment
of Sandal are unrestricted grazing, wild fires, "spike"
disease and depredation of growing stock by smugglers.

BRIEF

The brief from the Sandalwood Export Committee was
in essence :-

1) To ascertain whether propagation of Santalum album
was being carried out in India and if so, to study
the methods and determine how this information
could be used to improve propagation and establish-
ment of Santalum spicatum in Western Zustralia.
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2) To examine the work being carried out by the Sandal
Research Centre in Bangalore.

3) - To carry out a study of methods of marketing and
grading in India and determine how this could
affect the general market situation in the Far
East.

INTRODUCTION

Indian sandalwood (Santalum album), 'Sandal' tree.
One school of thought considers the specie indigenous to
India, another favours the theory that it was introduced
a couple of thousand years ago. It is of the same family
as the West Australian sandalwood, (Santalum spicatum),
but is a different species. Sandal is utilised mainly
for the sandalwood oil content, whereas Western Australian
sandalwood is used mainly for the manufacture of joss sticks.

Most of the Sandal grows within the State of Karnataka
and is under the jurisdiction of the Indian Forest Service -
the headgquarters of which are in New Delhi and directed by
the Inspector General of Forests. Within the various States
the service is semi autonomous and under the control of a
Chief Conservator of Forests: for Karnataka he is situated
in the capital Bangalore. However, some branches of the
forest service, i.e. the Sandal Research Centre and 'Tiger'
projects, (establishment of game sanctuaries primary for
protection of the Tiger), deal direct with headguarters in
New Delhi.

Initially, contact was established with the C.C.F.,
Karnataka, Mr. R.R. Parvathikar, and the objects of the
visit were explained (he had received notification of our
visit from the Inspector General of Forests). Generally,
the production of Sandal has declined over the last decade
from about 2,600 tonnes to about 1,600 tonnes per annum.
Two years ago two sandalwood oil factories were in production,
at Mysore and Shimoga: the latter is now closed.

Some of the problems connected with the Sandal trade
included the incidence of "spike" disease (a micro plasm)
which was first discovered in the 1890's and research has
been in progress for the past 60-70 years. The disease
does not occur in all locations and at times only affects
individual trees. It primarily affects the leaves which
are greatly reduced in size and occurrence and eventually
the affected tree dies. Research into "spike" disease
continues within the wider research programme currently
being carried out by the Sandal Research Centre in Bangalore.
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Sandal in acute stage Healthy Sandal.
of "spike" disease.

Other problems included large scale smuggling of the
wood into adjoining States, mainly for the sandalwood oil
factories in Kerela and sandalwood auctions in Tamil Nadu.
Legislation is not uniform throughout the States; sandalwood
can only be purchased and distributed by the Forests Depart-
ment in Karnataka but this is not so in the neighbouring
States.

Unrestricted grazing, lop@ipg of crowns for fodder
and fires are other problems which have to be dealt with to
ensure regeneration of Sandal.

THE SANDAL TREE

Distribution of Santalum album

The main growing area is within Karnataka State and
extends into the neighbouring States of Kerela, Tamil Nadu N
and Andhra Pradesh. However, it has been established in
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most other States and is surviving and even increasing in
some areas at quite a rapid rate. (See Appendix II}. It
is a very good colonizer of disturbed bush.

The principal centre of the sandalwood industry is
the city of Mysore (See App. III). Harvesting of Sandal
is carried out under the supervision of the Forests Depart-
ment. Supplies are cobtained from stems in areas where
smuggling is rife, otherwise only over-mature stems, dead
or dying stems resulting from the "spike" disease are
removed. Originally all Sandal trees were the property
of the Government. WNow from the sale of any wood cobtained
from individual holdings the tenant receives 50% of the
value, (currently averaging $Al,150/tonne). Proposals
are in hand to increase this to the full 100% and thus
encourage private planting of the Sandal tree.

All Sandalwood is brought to the Government Timber
and Sandal depot at Mysore where security precautions are
strict and include a 24 hour guard. Here the wood is graded.
Theoretically there are 18 grades but it would appear these
have been reduced to about seven only :-

Solid logs suitable for carving.

. Roots.

Stumps.

Heartwood.

Heart and sap wood.
Sap wood.

. Bark.
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The wood is classified into these grades at the depot
after cleaning by removal of bark and sap woced. Then it can
be sold to either the Government Handicraft Department, for
sale to bona-fide carvers, or the Sandal Weood 0il Factory,
Mysore. Production is about 1,600 tonnes per annum.

In the Sandal Wood. 0il Factory, the Sandal wood,
mainly all heart grades 2,3 and 4, is mechanically chipped
and further ground into a fine powder and distilled in two
operations then vacuum dried +to remove any excess moisture.
Thus the final product of pure Sandalwood o0il to the required
specifications is produced and packed in 10 Kg containers for
export.

From one tonne of powder 40 Xg of oil is obtained with
a 99% recovery rate. The residual powder containing the 1%
0il is fully utilised by drying and manufacture of Agarbathies
(Joss sticks) for local use. For this latter use some of the
mixed heart and sap wood grades are utilised. The bark is
sold for extraction of tannin.



In the field, propagation and regeneration of Sandal
is effected from potted stock with seedling and host usually
Cassia siamea which is raised in the central nursery either
at Mysore or to a lesser degree in one of the numerous bush
nurseries. ’

Seedling production from Mysore is mainly for
distribution under the social forestry scheme, (See App. 5).
In 1979, 200,000 seedlings mainly Eucalypts but including
Sandal were distributed, all free of charge. There are ,
problems with the production of Sandal in the nursery and +~;
is the subject of research work being carried out by the 3
Sandal Research Centre. 1In the Mysore nursery the plants
were on the whole very healthy with good even growth. As
mentioned previously the farmers are being encouraged to
grow and tend any sandal trees on their holding and the
payment for merchantable sandal wood will increase from
50-100% of the market value.

Within areas of land held by the Forests Department
sandal is being planted or propagated. Various 'reserves'
were inspected and current techniques evaluated. One area
carrying sandal, the Arabithiettu reserved forest, of
approximately 2,020 ha, is 30 Km west of Mysore, has a
rainfall of 500 mm and free draining rocky soil.
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ARABITHIETTU RESERVED FOREST

(Good cover of young Sandal trees)

Here there is a good ground cover from which the
over-mature and dead Sandal had been removed with subsequent
enrichment sowing of Sandal to augment the natural regenera-
tion. Sowing was carried out by 'dibbling' a hollow metal
pointed stick which is used to penetrate the scrub cover and
disturb the soil adjacent to the base of selected host, the seeds
are then sown by passing down the hollow stick and covered
with loosened soil. To maximize use of rainfall and hold
surface water, shallow trenches are constructed on the bottom
side of individual Sandal plants.

At present, limited grazing 1is permitted, however, it
is proposed to exclude all access by fencing initially with
split granite fence posts (cost Rs.l2 $21.40 each!) and wire
and planting of Agave sp., which in the long term will act
as a fence and fire-break.

It has been mentioned, not only that grazing is a
problem but also that the lopping of Sandal trees to obtain
fodder is prevalent in some areas. Photograph which appears
on the following page shows the effect of such lopping.
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Other areas inspected were degraded grazing land
which had been acquired by the Forests Department. The
ground had been ripped and Eucalypt species planted. 1In
the valleys on areas of deeper soils and greater ground
water availability species such as Acacia Aucu¥iformis,
Casuarina equisitifolia, Bassia latifolia, CeQ}a pe€tandra,
Tamarindus indica, Dalbergia sisoo, Iolanthus excelsa and
Ficus branch cuttings were planted, together with Santalum
album which was planted as a nuclei for colonization.

s s B
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This technique is being carried out on several other
areas where degraded land is being put under a tree crop,
usually in blocks of about 2,000 ha.

It was possible to see only a . relatively small area
of sandal wood growing under higher rainfall conditions. This
was in the 1250 to 1750 mm rainfall areas which bordered the
private coffee plantation areas. The Sandal was still very
prolific and survived very well under quite a heavy overhead
canopy.

Natural regeneration of sandal will occur given protection
from man, grazing animals and fire. This was adegquately demon-
strated in two small plots adjacent to nurseries where the
natural bush had been protected over a number of years. The
regeneration was of all ages, and it would appear that providing
fire can now be kept out the cover of Santalum album would be
more than adequate.

<— NATURAL REGENERATION

and medium sized Sandal tree
(Sandal Research Centre - Bangalore)

In all areas sighted the specie appeared to be very catholic
in the hosts utilised.
For further information on the very varied conditions

under which Sandal will grow 'A note on the uses of Sandal
in Social Forestry' a paper is included in Appendix V.

SANDAL RESEARCH CENTRE

_ This was constituted in mid 1977 under the present
officer in charge, C.F. Venkatesan. Originally it was

intended to concentrate on the continuing study of "spike"
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disease. However, with pressure from the officer-in-charge
it took on the wider role of the study of Sandal (Santalum
album). To give a more detailed outline of what has been
carried out since 1977 the provisional research findings
(Nos. 1 and 2) for the Sandal Research Centre are presented
in Appendix IV (A and B).

Research into "spike" disease does continue: Briefly,
this disease causes reduction in leaf size and thus total
leaf area and there is a continued gradual leaf loss until
the plant eventually dies. The disease is now stated to be
caused by a micro-plasma-like organism (bacteria). It was
first discovered in 1898 in the Coorg area (now part of

Karnataka State). By 1917 it was estimated that it occurred
over 1,000 square miles. Research into "spike" has been
carried out since 1910: much has been written about it

and the Research Centre is in the process of producing a
monograph from all the available literature.

"Spike" is now confined to a specific area and has
not progressed beyond these limits in the past several
decades (App. 4 A, Page 2). In general, the impression
forthcoming was that research on "spike" should not be
discontinued or even diminished but much more effort
must be put into other aspects of growing and protection
of the Sandal tree.

"Spike" and
Healthy
Sandal wood
Leaves.

It was stated that seed of Santalum album could only

be obtained by direct application to the Inspector General
of Forests.

Two very interesting and informative days were spent
at the Sandal Research Centre, the Director and his staff
gave freely of their time and knowledge. We were able to
talk to the staff for a couple of hours on Western Australia
in general and our problems with Santalum spicatum.
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The various aspects of research were looked at
and discussed with the officers concerned. These aspects
included :-

Tree improvement and genetics:

We were shown different geotypes, mainly leaf
differences; a collection was being made of all the
different Santalum species. For S. album the flowering
habits being monitored, also growth rates from differing
climatic and geographical regions, tolerance of soil
conditions, overhead shade etc. Grafting and budding
of elite material being carried out and a very important
aspect, the variance in formation of heart wood, (for
detailed study see App. VI).

Seed

Researchers are looking at the removal and non-removal
and cracking of seed coats, scarification and soaking in
sulphuric acid for differing periods. Observing characteristics
of seed germination and survival in all different conditions
Most important work appertaining to nursery techniques, (for
further information see App. IV (B) Pages 1 and 2).

Organic Chemistry

It is considered there are four distinct varieties
of Sandal, classified according to colour of heart wood,
from which the gquantities of santalol and sandalwood oil
available can be estimated. Research has shown other uses
for the Sandal tree, these include a bark extract which
has an insect inhibitant, from the seed a 60% o0il extract
as soap substitute and from the seed coat an extract with
2 1% flammability.

Bio Chemistry

Researchers are looking at methods to obtain early
identification of "spike" disease, study of chlorophyll,
A and B, including the varying amounts of starch, which
could determine host plants capacity to absorb ions etc
after parasitizm. Investigation into areas where "spike"
has not spread, no difference could be observed in minerals.
Looking at different forms of Sandal and the difference
in the enzymes and to try and correlate any differences
with the formation of heart wood. One other line of research
was to determine whether the Sandal is a 100% parasite, and
is parasitizm really necessary?

Wood anatomy

Researchers are looking into the spread of "spike"
by birds, insects, wind or soil, including physiological
causes. It was stated that it is not seed borne. 1Is it
an accumulation of starch? It does occur on other plants
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and can be induced by grafting, leaf insertion, insects

and injection. Injecting diseased Sandal trees with
tetracycline can produce healthy trees but is not ever-
lasting. Experiments continue on periodicity of injections
to ascertain whether diseased plants can be kept alive.

Entomblqu

Since 1977 it has been shown that 25-40% of Sandal
stems are affected by insect bore holes and hollow cavities
in the heart wood, primarily caused by the beetle Aristobia
octofasciculata which is responsible for the initial attack
and holes which are often enlarged by secondary fungus. The
statement made claimed that the loss on account of this
borer is not less than Rs. 350 lakhs ($A4,000,000) per annum!
Also being investigated is the transmission of "spike"
disease by leaf hoppers. (For more information on the borer
attack see App. VII).

This concluded a busy and interesting visit and the
overall impression was that of a very united and dedicated
research team, probably due to a large extent to Mr. Venkstesan's
leadership. The overall aim came out as producing a plus Sandal
tree, high yielding, quick growing and disease free. 1In the
field, for maximum production and regeneration, plants must
be protected from man, stock and fire.

There was a general discussion with the staff on the
problems associated with Santalum spicatum in Western Australia.
Topics included, incidence of 'dry sides' due to sun scorch,
animal damage or what? Any correlation on which the incidence
occurred. Incidence of hollow stems - is this due to borers,
fungus? In India the long held belief that the slowest growing
Sandal produces most oil has been proven wrong! As we also
subscribe to the same theory in W.A. - is it also a fallacy?

The Sandal Research Centre staff are extremely keen on
further dialogue on the genes Santalum and would be most
appreciative of any literature available and also wood samples,
seed etc and would be very willing, with a reason, to loock at
any specific problems we have in W.A.

MARKETING OF SANDAL WOOD IN INDIA

The system of marketing seems to vary from State to
State according to the type of legislation applicable in
the various States. 1In Karnataka which is apparently the
largest producer, all marketing is under State control.
The majority of the wood is sold to the Mysore Government
0il Factory at an agreed price according to grade, ranging
from Rs. 8,000 - 12,000 per tonne ($A925 - 1,390 per tonne).
Sandal wood growing on private property is also sold to the
factory and now the owner receives 50% of the proceeds.
Formerly all Sandal wood was the property of the State and
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consequently there was very little encouragement for the
owners to protect their trees. Sandal on private property
was regarded as a liability. At present there is strong
agitation amongst the Forestry officers to give the owner
100% of the proceeds.

A small guantity of suitable wood is sold to the
State's arts and crafts organisation for carving.

In other States such as Kerala, Tamil Nadu and
Andhra Pradesh, control of Sandal wood is not as strict
or as well policed. All wood is sold by public auction
and prices range from Rs. 30,000 to 72,000 per tonne
($A3,468 - 8,324) with consequent encouragement to
smugglers from Karnataka State in spite of heavy penalties.
A small piece weighing 1 Kg may be worth Rs. 50 compared
with a worker's average wage of Rs. 7 per day.

Confiscated
Smuggler's
Sandal wood

From these auctions buyers purchase wood for the
overseas market or for the private oil factories which
operate in both Kerala and Tamil Nadu.

Joss stick (or agarbathies as they are called)
making in India is a large industry but only sap wood
cleaned from the logs or exhausted dust from the factory
is used for this purpose.

Total production of Sandal wood in all States is

estimated at approximately 2,500 tonnes of which about
1,600 tonnes is produced in Mysore State.
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AFFORESTATION GENERAL AND GAME CONTROL

Some brief comments on other aspects of work being carried
out by the Indian Forest Service:

In the higher rainfall areas visited (> 1500 mm
rainfall) where teak, (Tectona grandis) is harvested from
both the natural forest and plantations, an 80 year rotation,
final crop 40-50 stems/ha and g.b.h. 1.5m. In the natural bush
other commercial species were Rosewood (Dalbergia latifolia)
and Pterocarpus marsupium and Terminalia tometosa. Values
given included Rosewood Rs. 80,000 m° ($A9,250) and Teak
Rs. 7,000 m3 (SA810).

This was within the Nagerhole game sanctuary which is
also administered by the Forests Department. Game look-out
points have been built and areas cleared adjacent to water
holes. Game sighted included bison, elephant, panther, wild
boars, sambar, barking and spotted deer, langour monkeys,
peacocks and jungle fowl.

In the same area the Balle working elephant camp was
visited and their ability to sort out logs etc and hauling
of same was demonstrated. In the camp were 22 elephants
of varying ages, 8 of which had been in captivity of about
12 months and were not quite ready and trained for work
in the bush.

Ready to Haul Sorting Logs

One of the greatest problems seen in this area was
the release of land for agriculture which depleted the
forest resource and game sanctuary.

Mentioned briefly earlier was the 'Tiger project'
in which the Forests Department is very involved. Briefly,
the tiger is considered the apex of Indian wildlife and
as such require protection. There are 11 such projects

...14/



14.

in existence, we saw one such area of 700 sgquare km in
the distance but were able to discuss the project in
detail with the Conservator of Forests in charge of
the . Bandipur Tiger Project. This was started in 1973
with 11 tigers, there are now 33 tigers and 6 cubs.
Each tiger requires 72 deer or equivalent per annum
and the object is to maintain a bio-mass which will
sustain sufficient game to assure the tiger population.
If tigers venture out of the sanctuary and kill cattle
compensation is paid immediately. The general public
are permitted into the sanctuary and taken on conducted
tours.

It would appear all available water is utilised by
the numerous catchment dams seen in the various areas.
The department has a role there in supplying trees and
planting around the immediate vicinity of these water
catchment dams etc. (See App. VIII) for further information
on this work aspect).

This leads to social forestry for which the depart-
ment supply plants (including the Sandal tree) and advice
of the planting of trees on individual holdings.

The department is also involved in raising, planting,
maintaining and cropping commercial trees such as cashew nut,
lavendar, Euc citriodara. Another function is raising and
planting trees for roadside planting which is being carried
out extensively. The present techniques is to plant a
permanent tree such as Tamarindus or Ficus surrounded by
Prosopéﬁs as protection and finally Euc. sp. to give initial
quick growth and protection and later removed for pulpwood
or fuel.

By far the biggest project is the afforestation of
land classified 'C', i.e. degraded by heavy grazing, previously
held by the Revenue (Lands) Department, now under jurisdiction
of Forests. Two such areas visited each had an annual planting
programme of 400 ha per annum, first plantings 1976. Trees
were raised in the bush nursery on site as potted stock.
These were mainly Eucalypts but other species, included
Sandal in the better areas. Preparation, lines ripped about
1.8m apart approximately on the contour.

Russian 108 H.P.
T100 M Tractor
Dozer with

-2 Wheel Jinker
with single
Line Ripper.
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Ripping

Trees were planted about 1.2m in the ripped rows.
The rainfall is 500 mm per annum and the soil is rocky and
friable; previous cover was generally low scrub. It is
estimated that there is available approximately 20,000 ha
which could be converted into mixed forest with Eucalypts

for pulpwood and fuel and other species for timber and also
Sandal production.

Fire, is considered to be a possible problem and
'watchers' are employed to patrol the areas.

Establishment costs given Rs. 2471/ha $A285), cost

of dozer hire Rs. 110/hr per day rough going and 4-5 ha/day
good going.

1979 Planting.
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General View

- The Eucalypt most widely used is known as the Mysore
gum and it is said to come from Eucalypt trees originally
obtained by the Tippu Sultan over 300 years ago and originally
planted at Nandi, (North-West of Bangalore). The specie has
been identified as Euc. tereticornis. Other Eucalypts used in
minor gquantities include - Citriodora, camaldulensis and
globulus - the latter in higher rainfall areas. There is
no great enthusiasm to try other Eucalypts. It would appear
they are very happy with the well tried and known Mysore gum.

CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions

Cllmatlcally Indian conditions are very dlfferent
from those in W.A.

In India seed availability and suitable planting
conditions are available on a regular annual basis.

S. album has a much greater colonizing ability
(aggressive tendencies) than S. spicatum.

In timber form, oil content, growth rate, volume
production and reproductive capacity S. album is far
superior to S. spicatum.

Fire and grazing are major problems to both varieties.

Marketing. It does not appear that there would be any

competition in the foreseeable future unless the price

structure of S. album is changed to be more competitive
with W.A. prices.
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In the short space of 2% years the Sandal Research
Centre team have covered a very large field into the
characteristics of S. album including the sciences
of genetics, biology, botany, chemistry, wood anatomy
and entomology.

Recommendations

l. To initiate techniques observed in India which have
possible application to the regeneration of S. spicatum.
These include :-

Soil moisture retention measures.
Dibbling as a method of on-site establishment.

Continue observation on occurrence and periodicity
of flowering and seeding.

Expedite and increase Silviculturist Loneragan's
proposals for planting of S. spicatum with
host/nurse plant in the Dryandra area.

2. Carry out an assessment of the existing Sandalwood
resource in Western Australia.

3. An approach be made to the Sandal Research Centre
to carry out an appraisal of S. spicatum wood
quality from a variety of differing geographical
localities.

4. Observations be carried out on the incidence of
insect attack, fungal and other diseases contributing
to possible loss of production from S. spicatum

5. A request be made to obtain sufficient seed of
S. album so that trials can be established with plot
plantings of S. album in a wide range of climatic
and geographical conditions for the South West Wheatbelt,
Goldfields and Kimberleys.

6. If a Sandalwood Research Institute is established in
W.A., any research undertaken on Santalum should be
carried out in conjunction with the Sandal Research
Centre, Bangalore, to ensure there is no duplication
of effort. Furthermore, all research findings should
be freely available to both institutions.

7. Emphasis should be placed on research which it is
envisaged will assist in the practical regeneration
of Santalum in the field.
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APPENDTIX I

ITINERARY OF G. HUGHES AND P.C. RICHMOND

FEBRUARY 1980

Tuesday 19th

Wednesday 20th
Thursday 21st

Friday 22nd

Saturday 23rd
Sunday 24th
Monday 25th

Tuesday 26th

Wednesday 27th
Thursday 28th
Friday 29th

MARCH 1980

Saturday 1st

Sunday 2nd
Monday 3rd
Tuesday 4th

Wednesday 5th

Depart Perth

Arrive Madras
Madras to Bangalore

Bangalore
Bangalore to Mysore

Mysore

Mysore - Arabithiettu -
Yelawala - Brindawvan - Mysore

Mysore - Madahally - Mysore to
Bangalore

Bangalore
Sandal Research Centre

Bangalore - Gottipura - Thindalu,
Nandi - Bangalore - Mysore

Mysore - Onkara - Naganpur -
Nugu - Mysore

Mysore - Hunsur - Veranahosali -
Murka - Nagerhole

Nagerhole, Balle—~Kharapur -
Mysore

Mysore - Bangalore
Bangalore
Bangalore - Madras

Madras - Singapore

(Air)
(Air)
(Air)

(Train)

(Road)

(Road)

(Road)

(Road)

(Road)

(Road)

(Road)

(Air)

(Airx)
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APP. IV (A)
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Goverpmerst—of India

0ffice of “the Consérvator of

Sandal Resecrch:Centre S
(Forest Research -Lzboratory Campus) - .. & : ,
: - Malleswaram, Bangalore-560003. i 5 _ . :

4

) . Da‘ted: S B3 ' /‘ -
, ¢ Pﬁwlll,th¢~Ohijf“@dnﬁgrvﬁfbréﬂofiFufﬁsts 3
Karnataka, Tamil Nadu,” Andhra Pradesh, Kerals, :
~ Meharashtra and Madhya/Pradesh, ik : . ?\\<
- P, BLL fhe‘MgnagingADir%ptOrsggf Corpqratipns,' ‘ .

Sub;_Séndal Research:Ceﬁtré.? Provisionrd
- “research findings:- intimated.

Sir,
‘ As you are already aware, the Sandal o

Research Centre 1S functioning since the 30th May 7T

with head quarters at Bangalore. Though we have 2

number of findings, those which may be of direct PO

interest to the field,officers_aremfurnishedhherewith.

The information may please ©be communicated to 211

officers interested in sandal.

1, Szndal is capable of growing
o, from sea 1level to 1800 m,
'b. from 500 mm to 3000mm rainfall
‘. din 21l kiﬁdsibf'éoiié”iike”éanﬁ,,black cotton
' soil, red soils =2hd laterite. ‘

2. Sandal can produce scented heartwlod in all
places jrrespective -of soil and the ability to
form heartweod seems to b€ depend?nt upon

"genetical factors.: m g 1

) 3. There are gifferent varieties anﬂ\strains of
sandal which are under study. -Superior Strains
capable of producing,maximum.heartwood and °
good amount of 0il are found in the following
place: . ‘ ! .
a. Chitteri in Dharmapuri Division, Tamil Nadu

i

" b, Thinlu - Bangalore Division Karnateka. This
o seems to be a separate variet of Sandal
with very little sapwqod'(3mm and even very
o smwall sizes (5 cm dia) have good heartwood.
c. Yedehalli & Chennagiri of Bhadravathi Divisica
Karnataka. - e
d. Chandrakala Beserve- — Shimoga_DivisiOnk
Karnataka. P
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“She conaexned Diwisional’ Forest Officers,
may be addressed early for seeds. Tha seeding
L.seasons;are'Septembaréoctober and Harch—-April.

4. In the absence of grazing and Tire sandal is
capable of regenerating profusely. .A few trees

cen produce a population of thousands of pole

]

}crop'within 10 to 20 years.
b eg. @. Theosophicel ‘Society area in Adayar,
' Madras. - ' : -
b, Nehru Zodlogical Park, Hyderabad. |
" ¢. Mudigere Experimental Garden, Karnataka.
4. Keeriparai Experimental Garden, Kanya-
kuméri District, Tamil Nadu
e. Forest Research Laboratory Campus, Bengolcero,

f. Southern Forest Rengers College, Ccimbator~.

5. Spike disease is confined $o an 2rea bounded by
. Chickballapur on the North, Javadi Hills on the Ecs
Nilgiris on the South and Coorg on the WYest, The
disease nes not progressed beyond these limits for
the past several decades.

: Even within this well defined zone the disccss
is fast disappearing in many places like Coorg Blvisiiw
Kolar Division, Salém Division and Tirupatiur Divisios.
The disease is still in-a virulent form in
Hosur and Coimbatore North Divisions of Tenil Kadu, .
Mysore; Chamargjanagar and Kollegal Divisions of
'y i : _

Kernataka,

6. Heartwood does deteriorate in living sandal trees

and hence the presence of many holloy trees. The

. -deterioration is brought about iritially by an wi~-
'identified borer which -bores a vertiecal hole ol
1orm to 2 cm in dia. There can be as many as 20 dore
holes in a single stem. Moisture and dust enter .
the bore holes =2nd make a find breeding ground for

" some fungi. The damage to the heartwood cam be &=

. much as 90%, : : - . &

y ..""': i '_. ° . ‘ Sa e L - - ".: .i:.!’“-' ¢ anET :.. g s Bl F o z
: The  identifiddtion; Tife cycle and the rw- ..l
extent of the damage by the insect ‘and fungi are
being studied. : g '

7. Sandal is found, besides the Southern States like |
Tamil Nadu, Karnatakza, Andhra Pradesh 8 Kerala, in
other states like Maharashtra, M2adhy= Pradesh,
Uttar Pradesh, Ortssa, Bihar, Punjab, Nanipur and’
even.in Nepal. Trees near Nagpur, Seoni end Déhra--
Dun were examined and found to contain scented
heartwood,. . ' .

Therefore it .can be grown in all stztes except .
in very cold places.*It‘needs strictuprommtion froz=
grazing for the first 5 years.. Givun goX soil ard
moisture, it can grow very fast. 7 year >1d plants
are known to attain a diasmeter of 15 cm 2% H.H.uvder
very good conditions and form scented heartwood.

eesd
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8. Sandal seeds are viable only for a short -pariod.
Freshly collected seeds do not germinate
roadily as they have a dormancy period. of WO
 months; The seeds lose their Tiability eizht
months. after collection. 0 < S TCEE

oaking fresh seeds in 0.05% giberellic
acid can break the dormency 2nd bring abots
80% germination in 10 days.

9. A_separafe note on the uée_ of sardal in Social
Torestry is under preparation and it will be gent

in due course. ;
Thia centre may be contacted for any ipZormation
ur advice en any aspect of sandal. . .

a

Yours faisafullly, ( . !

(K.R;Venkitesan)

Conservator ;f Forests.

rdn.
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From: - 5 : To: 2 1 \
. " APP, IV (B) .
Sri K.R. Venkatesan,I.F.,S., :
Conservator of Forests = _ » = ) )
Sandal Research Centre - ' ‘
BANGALORE ‘ = | - o
N..R, ' /79-snc Betads < (A s, % T

Sub: Sandal Reaasrch Centre — Provisioral
Research Flz:’u:gs and Notes - No.2..' o

Sir,

3 " ‘ - This is the second instalment of the Provigional Besea.rch
sFind:.ngs of this Centre. Xindly treat the- -previous one viz. Provisiopal

i Jﬂg,search Findings issued during August 1973 as No.1 in th series.

4 ~ :
We have. been able to bring eut two of th.,se so far.
But with’ your cooperation I am sure more informstion on sandal will be
forthcoming and this centre will be in a position to issue more numbers
of the Provisional Research Findings 'and Notes during the coming yearss
You are therefore requested to com"mnlcatﬂ to tlhs Centre any interesting
observat;on, information etc. "

i. Seed:

. . It has beern found that whemever the fruits are not
properly cleaned and if some small bits of pulp adhere {o the seed coat, the
viability of the seed is affected on storage. “hile sceds with x seed
coat take a leng time for gemi wation, the seeds in whisk the seed coat

has been carefully reroved give early and wniform ger—izatioz. The effect
"0of various pre—treatments on sandal sceds is givez in ifhe Jollowing table.

-Pre—trest—ent of sazdal seeds for guicker and mifors

. gerrmpatioen.
Treatment- . S:talrr'tin.é- of o O)»iixletiOH of :
: sl o : : i : cest
st il e germination " - ‘gercindation
1. Untreated 50-55 days 140-150 days No edste
2. Acid scarifice- 25-30 " . 6570 " 1 kg. of se2d ro-
tion using con— r L RSt quires 2 litres ol
centrated sul- ' . sulpharie zeid.
buric seid ., . ol B : Gomt: ?s.é‘!/— Eor T
?soe.kihg for - . .- o b
.80 n_ts.) .
" 3. Removel of seed.mxd-12 " . 35-49 . M. 2 'Using labour at the
coat _ i 2 TE s . _rate of § labourers
o 1L ‘ ' ' pa.r kg.
4. Gibberellic acid- 10-12 " 3540 " Bs. 80/— per kz.

treatment (0.0570) . .
iaoaking for : vt .

EWE)
R

Lo hrs-}

In any nursery there are two components of expendlture
when it concerns germination x,e. (J.) the cost of pretreatrent and (2)
tke cost of watering the mursery till germination.. As per the deta -
given above the forester may choose any one of the pretreatzents according
to his convenience. There are 6000 seeds per kg. '

ea '2
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* k.. Seedlingat
T.he aa.ndal aec&lings usually eus.ier tron a serious disease in

the nursery stage. There are two kinds of ‘diseases; (1) seedling .
shedding leaves grudually', accompanied by a root decaye. . (2) sudgen wili

of seedlings. e e _ .

S .. An examnat:.o of. the 3011 revealed the presenog of Q
specles of nematodes emd 3" species of. fungl. Preliminary expeyiments
Bevastin, etc. by drenching the aai.l_unqe

using fungioide }ike Blitex, & .
a nontb ean bnng about a rewnable oond;rol of the disease. e
% This is a ve;y ‘serious rhsease which caa bring. ahout. L»u%
mortalz.ty. This sb.sg:ase bas been observed in varying degrees in =
of the sandel gurserie& in Karnetaka,, Tarxil Nadu and A‘a.dhra Pz-adﬂa..." i
> _.f .

Furth’er work on this digease is gomg ot - i

3. V werl 3 ; : My ",;-'..
. ; e o :i_-' < "-&'

S Sandal usually ﬂowers and fruits tm.ce a year. 53 trees
jn the.Sandal- Research Cemtre (h:zpus kept under obsewatlon showed the

s follmng flowering pattem. -

No_.‘. of treces ' S Flowering
i ) (LR R Througﬁout the year
22 ~ * Onpeea year

. SRR . Twioce & year -
9. = No flowerx at all.

it ; :-:'——'—'h i

4., Utilisstion of sandal bark:
' Sendal bark which is now wasted contains 14% of tannins.

In addition, this centre has isvlated an imsect growth mhlblfor fron
the bark. Thls can act as & ch&mosterllant on 1nsects.

5. 0il apnd samtalol in rela,tlon to the heartwood coloq:t

Heartwoods of séndal are of different colours reanging froo
light yellow to dark chestout brown. : Analys:l_s of the woods for 011
-indicstes the . follomg. ,

Colour of wood  0il percentage Santelol percentage

Yellow 1.3 - 3.5 Sl s
Light brovn 2.5 — 6.2 85-90
Dark brown less then 2.5 7585

- Brown abéut 2.5 .. . less than 85

tage has been found in llght brown woods.

nghest 0il percen
t. more santalol. :

The yellow woods usually contain less oil, bu

Be Heartwood borer of sm'iaL:

The heartwood borer of pa.ndal has been jdeatified as
Aristobia gctofesiculata, Aurvil 1ius (Cerarbyc:.daégf H ,-‘-Coleop'tera) .
- The grub attacks the heartwoqd and the adult eets the bark of twigs causing
twig drying. The twig drying may be scretines epidemice Calculation of
the loss by cach bore hole jndicetes a loss of ebout 0.5 kg. of heartwood

per bore hole. There can be as neny as 20 holes in a iree.
'..3



7. Yoo i in sppdal: : , .

i Sapwood of sendal which is also quite valuable now-a-days (RB. 1
to 2/— kg) cen be nade absolutely uscless in & few ronths when the trees
are stored in the open. As many as nine species of wood decaying fungi have
been found to be responsible for the decay. Heartwood is elso. liable to
deterioration by a fungus. Several specimens of heartwood have been found
to have been rendered soft by the fungus. The identification of the fungus
Geeaying the heartwood and ite damcge potential ere being stadied. Therefore
the age old practice of storing of uncleaned sandel treccs in the open is not
desirahle. ‘ '

8. JSpike disease:

: Inspite of virulent spike disease from 1917 onwerds in the
Javedi Hills of Tamil Naedu, periodic enumerations in one reserve rewealed 2zl
sandal has increased in its geogrepkical extent by 67.9% and in density br
211.6% over a period of 60 years (Working Flan by Shri Rejegopal Shetty).

9. Trensmission gstudies:

For successful transmission of spike disease, a minioun of sixty
Hevhotettix vireseens Distant adults, and a overnight acquisition feeding on
diseased leaves and exposure pericd of a minimun of two days are requireg.
. Besults bave been published in Vol.104, No.4, pages 202-205 of the Indian
"Forester, 1978. : '

Hodte on the sendal in nrivate lands

1. Aralo Valley (Andhra Pradesh)

‘There are 7 trees planted in a row in the gorden owned by
Shri Remprasad whose father was ea enployee of the Mzharaja of Jeypore. These
trees where planted epproximately around 1959 by tkhe father of Shri Ramprasad.
Exanination of these irees in 1979 shews that they range in girth from 60 en
te 100 cao and contain not less then 40 kgs. of heartwocd each and the total
vield is likely to be 400 kgs over a period of 20 years. Bach tree is capable
of adding not less than 2 kgs of heartwood per year. Cut of the 7 trees,
6 have yellow heartwnod and one has brown heartwood. .

. There is a private estate owned by Shri Prabhekar Ssbnis in the
village Turkewedi of Chenmdgarh Teluk, Eolhapur District, Meharashira, exitending
over 16 ha. . The area is divided into four 4 ha plots leaving & 3 o. mergin.
Fis grendfather, around 1920 had planted this strip with sandal and becboos

Ozvienanthera). The area occupied by this small strip in the entire estate
neasures abont 1 ha, The owner had started extracting trzes froa 1643 onwa~Is.
"'So far he has extracted 4 tinmes.. The results of extraction is given below,

Year Mo, of frees Girth Tonnage . Yield per tree
1943 50 . 112 cn 1.5 tonnes approx. 30 kg -
1948 87 112-125cn 2 L 23 kg
1950 150 75-100 4 - °® 2€6.6 kg
1972 225 . 75-100 6 n | 26.6 kg
Total 512 13.5 - U :

The stock of trees above 15 ex girth now is f 2500 approx.
, f . Yours faithfullyg,
L .
,/’“/_‘{("q'___. - ;‘k e

o/ g for Conserw

—
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A NOTE ON TH“ "USES_ OF SANDAL IN SOCISL YOR; TO?'STRY

_ Social Forestry as env1saged by the Natloﬁal
Comm1551on of Agrlculture comprlses pt the f0110w1na four aspects

.

namely._

; Farm‘Forestry or'kgro—lorestry.
g5 9 Exten81on Forestry. _
III Reforestatlon of degraded forests and =’

‘1V. Recreation Forestry.

_ The object of social forestry is to provxde the
immediate needs of the population in terms of fuel wood, small -
timber, fodder, green Manure etc. to protect. the 1ands agalnst
erosion and create conditions conduc1ve to better dllmate and
aesthetics. Though-& large number of spec1es are useful ln
social forestry, the 811v1cultura1 ‘and other .attributes of sandal

make it an extremely 1mportant Spe01es for use in social forestry-

5. Silvicultural attributes of sandal:

1. Sandal 1is capable of growing 2% all elevationé from seé level
to about 1800m (except very cold places) in the S,

2. Sandsl is, capable of grOW1ng in dlfforent kinds - of soils like
sand, clay, laterite, loam, black—cotton etc. (avoiding water
logged 51tu=t10ns) Even very poor and rocky SOllS can support
sandal. R A ‘

%. Sandal is capable of thr1v1ng well in very dry and wet areas
ranging from a mlﬁlmuﬂ ‘of 500mm” to -over BOOOmm rainfall.

4. Saxdal is capable of reproduc1ng 1tse1f very profusely prov1ﬁed
there are no wnfavourable biotic factors.

5. Sandal has a dense’ foliage capable. of stopnlng the wind velocity
and it can. even thrive under partlally shaded conditions along

' ﬁith bther'tree Crops-

B Utllltarlan asaects;

1. O =kl the tree species ‘kxnown-in India, sandal is fheimost
valuable one bcause of the costly heartwood (preseﬁt.fate around
Rs.40/- per kg on.averace, though some:. classes may fetch as
much‘as,Rs.70/- per kg). It is used in 21l religious purposes
and in carving. The oil is an essential base for all high
qual ity perfumes and is greatly jn demand in the.peffumerﬁ
Aindustry. . - B W Eae o w '
2. The sapwood, be51des peing 2 good wood for.cafving;lls used in
:the agarbathl industry and the, present price varies from Rs.1/-
to 2V2 per kg. ‘

s




-2

3. The bark has 14% tanlln and is yet to be:expieiﬁed'for the
taaning Aindustry. By 21so0 ‘contains 2 chenlcal which can be
used as 2 chemosterllant anﬂ a g*wwth 1nh1b1tor of 1nsects._f,
Fresh bark is used by the v1llagers as a- substltute for betel nut.
4. -Sandal leaf is an excellent fodder and agood green manure.

)
‘.

The fruits are edible and séeds yleld an 011 whlch can ‘be used

in the varnish 1ndustry,

Here is a tree Whlch can easily capture. the 1mag1natlon

of the common man and tempt him to undertake plantlnn of such a

multipurnose tree. Do o Bl G L GEE e e o iy 3.

G Growth and Yleld

r"‘hOugh sandal ig- con31dered to be a slow grown tree under
forest condltlons (1em glrth/year) 4% -can grow at the rate of 50m
of glrth ‘and more per ‘year under favourable 501l and m01sture L
conditions. Thouga ‘the’ factors respon51ble for the quantlty and
quallty of heartwood are not well known, the studles 1nd1cqte that
genetlcal ‘factors must be respon31ble. :

_ Under Tamll Nagu- Forest condltlons the f0110w1ng ylelds
of heartwood can be expected on an average.

Girth Yleld oy, kg.
" Upto 15 cm | 2.4
16 =730 B 6.0
_ 51 -45 165
Sl 46 -60.., = .39.0.

]

An eight year. old tree grow1ng on the banks -of. Coleroon
River (Tamll Nadu) was found to contain over 10 kz of heartwood.
20 year old trees in Araku Valley (Amdhra Pradesh) were found to
contain 40 kg. - Taklng the above facts 1nto ‘consideration, it can
be assumed that each +tree is capable of yleldlng atleast 1 kg
peT year after 2 years.

_ I. Use of sandal in Farm Forestry or Agro—Forestry.

" This envmsages the plantlng of trees in the prlvate lands
not only for purnoses of use but also for monetary returns. Agro

Forestry cﬁn be d1v1ded Ainto three broad catenorles namely

i. Block plantlng u51ng ‘Sandal -and- host plants w1thout
agrlcultura, where agrlculture is marglnally productlve,

in dry lands. o

i
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ii. Planking sonddl ot ﬂeflnlte espacement in raln fed anrl- -
cultural Jands race;v1ng 1ow ralnfall Whnre the 8511 cannot
be left to the ravages of sun and wind and” where the

: agrlcultural crops are likely. to thrlve better under partl—
. ally shaded condltlons. i R
iii. Plantlng 21l along the bunds of cultlvated fields either
purely or along with other useful mlscellaneous species.
'Thls could be dome in dry as well as Wet lands.:

3 Block p*antlng w1thouu any aﬁrigulture:g‘ 3 LIRS

In the marglnal drv 1ands Vhlch are not deflnltely profltable
for asriculture, tree crops are the best alternatlve. As ‘sandal ‘is
capable of thriving ‘with very 11ttle mOl u &, 1t could be grown
alone with other useful tree spe01es 1n such lands. The species
which could be used along with sandal oould be of such typeS'whlch
can yield annual revenue like neem, pongamla ‘Pelonix elata etc.
The recommended.spacing: for sandal is S5m.x.5m. and the miscellaneous

specics in. the guincunx. Iormlng an ultlmate spaclng of 3. 5m c 3.5m.
Nursery grown seédlings:of not less .than 8. ﬂonths and of 30cm

height are recocmmended. - The. miscellaneous, spec1es may elther be

sown or planted =zccording: to convenlence. s

This spacing~ﬁi11 give. 400 trees of sandal and 400 miscella=n

reous trees. The entire pWantﬂtlon can be managea under a selection
svesten of felling afier the 25th year. In =addition to removing: dead
and dyins trees, certain-trees which-hqveiphpgined-a girth of ‘Dot

less than BOCW may ‘be removed periodica 11ijTr:,,4“- e

ASoumlng about 250 urees are g“OW1ng wéIl they can put ‘on
an annual increment o*.?A pe* ye“j er Jree, thus glVlng ‘an over
all increment of ?50 kn per vear thS ﬂpanb at the present rate '
of Rs.40/- per kg a grous annual income of hot less then
Bs.10 OOO/— per hec*are. Thl may be'ﬁbtalnéa-by:remov1ﬂg elther
10 trees per year ox 50 trees once in 5 years accordlng Tt

convenience.

The regeneratlon must be Ten%ed and well spaced to bulld up
the |future stock. Even allowing Rs. 1000/— per ha fof protectlon,
extraction and tending, a net income of Rs. QOOO/— per ha per year
can be .expected. .The jincore. from tne.usufructs.oi mlscellaneous
zvieadnl e LEodTioNee . s A2 c:t?} igcoge?‘,T _7 o

i.',-r £ ; .".-’\_ o R % -4 @ ]
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i RO Plsntlng in 1ow rainfall areas where agriculture is likely to

‘ be profltable'mlxed with tree crops.-

, There are many areﬁs of 400 to 700mm relnfall where
°fr1cultural crops do sufaer on account of the’ effects of sun and
wind. In such conditions it is not uncommon that the farmers have
taken up 2 mixed crop le. raising annual crops in an area where

Yree crops have alread; bsen established. : TR

No definite spacing -could be recommended here ‘as this

‘depenﬂs upon the 1ntens1ty of sun and Wlnd and accordlng to the

needs of CTrops- Any spa01ng-in ‘such condltlons cannot be less than

. 5m .from tree to tree and neea not be more than 10m. ‘Spacing can be
= SQuATE Or, rectangular Thls sp901ng also depends upon the nlnd of
: ploughlng -equipment used 11ke country L “ough, tractors, mechanical

cu¢txvators etc. 100 to 400 trees can be grown per hectare

.accordlng to agrlcultural condltlons. Rectanﬂuler spacing could bc

6 X 4m, 8m X 3m or 10m X 2 5@.

S?ndel can stand any amount of pruning-and therefore the

,s%adlng to the fleld can” also be regulated. The trees, if found

iarge 1n,number ‘may be thlnned out and i o sma11 in number,
eddltlonal seedl;ngs 2ah be plsnted In. this" klnd "of planting
there 1is no need to prov1de any host plznts as -the agricultural
crops themselves will act as hosts and sand 1 will also be

bel=’ itted due %0 perloﬂlcal SOll worklng, manurlng etc.:

3ii. Planting 2long the Field bunds-

Elthcr by de81gn or -by chsnce the field bunds usually con-
tain some tree or the other. Intelligent farmers grow purposely

such. useiul sne01ns llke neem, beoul giyricidia, delonix,

. pongamla bamboo etc. ‘as these Serve not only =2s wind breaks .but

also’ yleld preen usnure, fodder, small timber, firewood, fruits
etc. Under such 81tuat10ns plantlng of sandal in between these
mlscellaneous sp801es at a spa01ng of 3nm to 5m will not only
cphance the effectrveness of thc trees as ‘wind breaks and =zive
fodder and mﬂnure but will be a very useful capital ‘yielding :
s;zeable monetary returns in due course. 1

L 4

| The blrd populatlon Wlll also 1ncrease as sqndal frults arc

k:mostly eaten by blrds

zssumlng that the avara~e sgrlcultural ‘Holéding is . 0.2Zha,
+hu margins can hold from~35 to 60 trees. The value of each of
these trees after 20 years Wlll be on the present value 'Rs. 800/-
Fg. Sabnls Estate at Turkewadi village, Maharashtra.

\ . e Y -
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T1I. Extension Forestry

Extension Forestr: env1sages plqﬂtlng of (1) tree spec1es‘
on waste lands and village common lqnds,.(ll) rals1ng of shelter
b lts in.dry and arid regions .and (111) raising of plantatlons on
road sides, canal banks,railway lines etc. LR 3

i. dhile afforestlng Panchayat lands, it Wlll be useful if 1n
adAition to raising miscellaneous specics, 2 few plants of
sandal are also introduced. Introductlon of sandal at a con—.
venient spacing say 10m apart (100 trees per ha) will not only
increase the usefulness 6f such plantations by prov1d1ng better

shade and soil cover but also -in attractlnp blrds and maklng
- the Whole land highly valuable after a few years. Sandal may be
1ntroduced along w1th the miscellaneous. species either by
dibbling during monsoon tlmu'or by planting seedlings.. As
sandal is capable of grow1ng R rocky and poor soils, it can
be one of the best choices in such 1lands. '
' ii. Raising of Shélter belts. :

A large number of species =zre used in tha shﬁltcr belts
d+ipending upon the helght crown, width and height and 1ts
density. Sandal, having 2 dense crown and of medium height, cén
be used in between the central and perﬂph@ral rows to strenphhen
the shelter belts 2s well as m:klng the shelter ‘belts very
valuable. In due course sandal is also. likely to spread all
along the shelter belts thus providing a thick coverage. The.
ability to grow in shaded conditions nakes sandal an excellent
species in shelter belts.

jii. Planting on road sides, canal barks etfc.:

Though sandal may not be useful as a prlﬂary avenue tree it
'could be definitely used toO form a second line avenue of dﬂrker
colour. s it has a medium height. w1th dense, dark ané evergreen
foliage, it is an excellent species for use as a second line
avenue. Spacing can be 2.5m-to 5m and could be planted either
pure or mixed with other species like" nXeem, . Pongania, etc.

TLikewise 211 a2long the river and canal banks sandal could
be planted either as a pure crop or mixzsd with other miscelloneous

spacies or as =zn under storey of tezk, sissoo, bamboo etc.

TII. Reforestetion of degrnded forests: SR ;

The usual practice is to plant species which yield
fivewood a1d small wood. Though they may be of immediate use,
the value of such plantations can be made more valuable by

i
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It is worthwhile 1ntroﬂuc1nﬁ-svndal in. any

r Xing with sandal.’
5m to 10m. Thls

dealrable spa011g. The  spacing. racommenﬁed is.,
v 11 give 100 to 400 trees per ha which could. bran in a lot of

revenue after a few: decades.
‘e area and make it more productlve in due course. a il

‘The natural r 2gencration w1ll covor_

~V. BBcreation Foreét;x'

al centres for the urban popul“

It will be a good idea to “introduce
Dense groves

The demand for recreation

fon 1s 1ncrea51nc ‘day by day.

l also in, any recremtlonal forestry.- prOgramne.

sanda
espaCLmeﬁt llke

an be created u31ng sandal purely under closc

2 5o 3m._ ' N AL

‘be used )
'Sandal can alsg/ an occ381onal tree amidst lawns, as an

avenue all,alonn the footpaths and as a n,_ge; By a 3udlc1ous use
£ gelected types of sandal such as sanﬂal w1th conlcal crown,
round crown, spreading crown, etc. desired effects can be produced

n. recreational forestry._

Tbe varlatlon in leaves can be explolted in
sandal Wlth narrow long leaves, sandal w1th -larg
sandal with pale

the landscape

gardenlng. The
thick. leaves, sandal with very small leaves,
with dark green leaves etc. ¢2n 911 be used

A
ﬁﬂ/}”m

(E.R. Venkatesan)
Conservator of Forests
Sandal Research Centre
; Bangllore.

green leaves, sandal

according %o situztions.

rdm.
18.12.
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, APP. VI
PRELIMINARY FINDINGS ON THE HEARTWOOD FORMATION
IN -SANDAL (SANTALUM AIBUM L.)

Srimathi, R.A. & Harsh Kumar D.Kullkarni
Sandal Research Ceﬁtre

Bqngalore.
-

ABSTRACT

The heartwood formation in s~ndal nas so for not been ‘
properiy understood. The itraditional view lS that drier situation,
poor séils and mediun.él'vations are -conducive tc better heartwood
formation. The age a2t which +the heartwood starts forning is also
renorted to be from 15 to 20 years. ) = %o ' .

Studies undertaken in Sandal Research Centre, Bangalore
from 1977 onwards in the verious localities in India varying in
clim2tic end edaphic factors shows that sundﬂl can - develop heﬁrtwooﬂ
under all situations. -The 3b111ty to form _heartwood, the age at
which the heartwood starts forming znd the c.lour of.the heartwood
seer to be more dspendentupon genetical factorsarather:than on other
factors. k

Introduction

Fqctors responsible for the formation of heartwood in sandal
h~s so far been <gither understood nor well Azfined. Information
available on this subaect is meagre and varled Even the little
infornation available does not seem to have been based on adegquate
data. Time and again diverse opinions have'been expressed in the
literature regarding the growth of the smdal wood tree andrits\

. heartwood formation. ‘ ‘ ' <

Moderate rainfall, stony and gravelly soil, an elevation of

750mm to'1050mm and long spells of dry welther are sone of the

. factors reported to be conduc1ve to the formation of heartwcod
containing good scenteﬁ 011 Best growth of sandal is reported to
‘be attzeined in well drained deep alluvium and in places where
there is good rainfall. But in such trees the formation of heart-
wood was considered poor both gualitatively =2nd qﬁantitatively
(Bhatnagar (1965), Brandis (1874), Cherry (1898), Guenther (1052),
Pigott (1899), Ramarao (1908), Ricketts (1902), Sen Sarma (1977),
‘Walker (1898).

_ The colour of the wood has been'reﬁbru ed to have a direct
correlation with the type of soil on which the tree was grown
(Ludlow, (1869), Venkata R2o (1939).

P,
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Soil type . = Kge colour of the wood and

scznt
1. Red 2and inferior black soil. I Red c.oloured,moderately
- - mixed with iron, stone or ° . : scented wood.
quartxz . 24 '
2. Dry, red surface soil sub . Red coloured scented wood.
soil gravelly gquartz. 20 ' .
3, Black soil, free from stones 30 Yellow coloured lizht
' : ‘ scented wood.
4. Garden so0il _ D Yellow coloured light
scented wood.
5. White stony soil ' At - Pale red coloured wood.

~ The abdve'reﬁorts show that the formation of heartwood,
colour of the heartwood and the yield of-oil,afewdll dependent on
the climatic and ecdaphic conditions under yhichlsandal trees are
growing. i b, '

. Venkata rao (1939)'féports-that-the scented heartwood does
not form till the tree attains 2n aze of 15 to 20 years. While
cameron (1900) reports that the tree a2Ptains comriercial maturity
(the age at which it pays best to fell 1% gown) at 27 to 30 yenrs.
At this period the heartwood 1is wyell developed 2t a general depth
of Secm velow the surface. Bhatnagar-(1965).reports +th2t the sénﬂal
trees reach full maturity a2t an age of 50 to 80 years Or more @nd 2

tree may reach physiological‘maturity without forming any heartwood.

Troup (1921) 2nd Fischer (1927) reported that the formation
of heartwood and oil in s»ndal is yet to be studied in detail and
worked out.

The Sandal Rescarch Centre has taken up 2 broad based tree
breeiling programme with Yespect to fast growth, heartwood forma-
tion, 0il yield and resistance to spike disease and pests. A-pre-
liminary survey of sandal:for vaniations was conducted and the

results obtained from:;he_survey'are described and discussed.

Survey:

—_—

A survey of sandal for growth, heartwood formation,colour
of the heartwood and the depth at which the heartwood 1s found
was undertaken not only in the +traditional sandal arenas of -
Karnatakz and Tamil Nadu but 21so in places far away from sandal
zone and 4in even aged plantations. The places surveyed included
a wide range of geographical, climatié and edaphic conditions
(Table I to III). '
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' :Core samples were £nlken at breast height (1.3Tm) u51ng 2
/zﬁraSsler g borer. The deoth at wnlch he nrtwood was found was re%sured-
~nd also the thickness of bark and sanwoo& The elevatlon rainfall
nd soil tyne were notéd. Ihenever heﬂrumood was ‘not found at the
preast helghui a2 second oprlng was cone 2t 2 point as near as- the

:round 28 possible.

Observotions recorded for differsnt 2reas are presented in
Tables.

fable I - represents data collecied from piantations.

-
=
!

represents data col]ecteﬂ from plzces outside the
natural habitat of saqﬂal. i

represents data collected from natural habitat of sanddl.:

EiE =
IV - represents data collected from Bangalore, Sgandal Research

Centre campus for ore dianmeter claEs viz.11cm.”

Resw'bP:

D;unt&ElOQ data mable ‘1)

—— ——— s e

No'unifornity in growth w28 observed even 1in ﬁlﬂntations,
“hough -the trees Are. g“”ﬂ'ng iy more Ox 1less identical situations.
The grorin V2 r1ei from 7,201 to 14.3cm in dia in a 8 ye2r 0id planta-
tion 2t Sholapuram. In a 14 jbav OLd nLaantwon it varied from

g.7cm to 16.1cm in dia in thb SO lOquLuy..

Yeartwood was found AT Snall‘as;well as bigger sized tress,
shough mAny big sized wreec did not contain any heartwood. The fact
tuat She tress in 2 8 venr oid prantacion can contain heartwood =t
preast. helight ig interesi.ng 28 cuch Ltrees muss -have started form-
‘ng heartwood Very exrly in their lives, G2Y be 2t the 5th or 6th
year. it is 1150'51gnifibanﬁ that cne tree has 2 ninimum of 15 kg
5% heartwood in +he 8th yéﬂrj (14.%3cm dia, g.5m tall, depth 2t

which heartwood found o.8em) This has also been selected as 2

The Mudinalai plentaticn of M~durai North Division is
situeted cn a sloping tor—ain where the so0il is PpoOOTr, skeletal

ovldery. The trees in the uvpper reaches have put on lesser
diwmeter growth than thehtrees 2% the lower reaches thus show1ng
+ht the grevth IS influanced by scil factors. Another interestirg
cant is that a,few trees atv lower -~eaches only have developed
“eartwood\and nonre in the UPDP3T reaches, uhus onOW1ng thqt better

growvth 18 corducive- tO hcﬂrtwoou'formatlon.

Trees can develop-heartwood cven in the S5th or 6th years,.
nowever, & number of tress even in 12+ and 15th year 0ld planta-

sipns Liave not .developed heorswood. ’
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Data from naturzl 2nd outside natural sanial: (T~ble II & III)
These . data indic,t\ tmt in all the locnlities, the trees
which’ enjoy~ dlfferent cllmctes qrd soils were . found:to form: scente'1

heartwood Hexre Qvaln, even in the tradltlonal sandal aréas there
an be a1l sap trees even in 11cm dla classes and heartwood san be

found even in 80m dia .class in the non tradltlonal sqndal qreﬁs._

Studlgs s] 81ng1e diameter class- (Table Iv)

A study of the population at the Sandal Rese°rch Centre Campus,
Bangalore restrlctlng to llem dia. class shows  thot heartwood can- be
found at varlable depths show1ng dlfferent quantltles. The colour
of the heartwood also va rles from tree to treen Some trees have not
even developed heartwood, e i

Discussions: -

Hosts, age, soils, eleVﬂt¢on, rainfall and other factors have
been reported to influence the forpation of heartwood and its colourﬂ
Growth of sandal trees has also been renortﬂd to be influenced by
climatic and edaphic factols. From our stLdles it has been found
that an-8 year old tree has considerable amount of heartwood, while
trees .0f-15 to 20 years old have not formed heartwood although other
fﬂctofs Uﬂﬁér which the trees-are growing remain 1deﬂt1cal It has
also been found that trees:of different dlametbr classes as well
& Eancie diameter class have scented hearbwood at a depth ranglng
from 0.8cm to 6. Ocm and the henrtwood nolour also varies in the
sanme locallty.

With the limited datﬂ'collé:ted froﬁ varied lécalitiés and
quntatlons niy 1s evident that the. heartwood formation and its
lour depend more on the inherent traits than on the site factors.
A coordlnﬁted approach of geneticists and phy51ologlsts skl help

in underutandlng this bew11aer1ng problem of heartwood formﬂtlon
in sandal.

Conc usions:

The Ureliminafy studies on the heartwood formation of s=ndal
reveal the. following:

1. -Sandal can grow in all 81uuatlons iike 0°C to 40°C temperature
'500 to0 5000mn rainfall, from sea level to 1800m and in differcnt
,soils. In all <hese pla ces sandal can form scented heartwood.

2. The growth of sand2l 1s not unlform, +thus showing that individual

uralts are exhibited B2 0] grov+h ﬁ“SUltﬂ similar soil and climate.

3. The ablllty of sandal to form heﬂruwood secms to be dependent
vpon thc.lnd1v1dual Chﬂ*‘ctuTlelcs of trbbs qnd not by edaphxc
and climg®%ic factors.



s
s The colour of heqrtwood also does not ‘depend on 501ls but secems
to be detzrmined by individual tralts of trees.
> There is no fixed year when the heartwood starts forming. It can
start as early as 5 to 6 yecars in some trees and 2as late even

over 15 years.
5. Poor soil is not conducive to better he~rtwood formnation nor

better soil is inimical.
7. In gercral, better growth seens to be conducive to the fornﬂtlon

of scented heartwood.

A1l the 2bove facts show that the forﬁation of heartwood in
sandal is more dependent upon genetical factors than on other
factors. The studies indicate that better quality of trees can be
ievaloned through 2 tree improvenent prograrne which has been
envisaged in the programmes of the Sandal Research Centre, Bangalora.

.
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_ TABLE - I
-vPlantationﬂ : )
P%i?i::ggn "~ Year Dia cn Height n "~ Depth&girzgggg daﬁi&rtwood
: ' s heartwood founden - colour
Sholzpuram - 1964 - 11.9 T-9 e 4.5 Brown
EeE . ey - Eo 5o pam
Nadul. . ‘ 16.1 8.5 o D “Red
Alt. | .2 30m- - 9.15 7.0 Al sap - g,
R2infall:1000mn -~ 10.8 8.5 2 Jog T Yellowish
Soil:Alluvial S I L B
, 10.4 =5 A1l sap. .-
- 9.7 6.9 5.9 Red
“A4.7 7.6 ALl sap -
- A 9.0 A1l san -
14.8 7.4 A11 san -
1§70 o 4.3 8.5 2.8 Yellowish
N , brown
L L a6 A1l ey - '
12.05 7.8 B0, Y . Rea”
11.4 7.2 Alf.sap“i = 3
12.45 7.5 5.0 . Red °
12.25 6.8 5.5 Red
- 11.35 6.9 K1) whp - =
14.2 7.9 A1l sap -
B3 » b5 All sap -
T 6.0 All snap -
fudinnlai - 1965  11.85 T.0° .05 B4 Yellowish
Qindggal‘- s o © brown
v Pl N&du)"-_."' 7{2' 4.5 2. 60 . Pink
S L e BT 5.8 4.2 - . Brown-
?1?niall:§OOmm 11_7 5.9 : | JA11 sap L
Ele Zﬁi%zgié | 10.8 - 6.2 5.57 - . Brown. .. .
- /O 4.5 ALY sap-toe. S
75 5.0 A11 SEY - .- e




 TABLE - II | N
S§and-1. Occurring outsidé the Natural hnbitot _ \

Hearfwood data

Location Dia cn-. Height n ' Decpth 2t which Heartwood
) ' ___heartwood found cm colour.
Andhras Pradesh. & ag: g " Yeliowish
Techru Zoolo— 1515 7.7 4.0 Ybllgitii :
-glgalqgagk 19,85 11.7 ALl sap - '
yeeraon 12.65 9.9 . 5.9 Pink . . C
3&}n?311:770mm 1275 5.2 A b Tellow
Soil: Red - a
gravelly 15.1 8.5 6.3 rey
14.25 107 4.8 Y.Brown
13.4 8.3 2.0 Brown
12.35. - 8.7 A1l sap - :
9.6 6.5 A11 sap -
Mah~rashtra 11.8 4.6 2.3 Brown
&jra(Kholapur) M.7 4.5 5.0 Brown
41t. 660m %7é?' '.%'% %‘% ' %;Eiﬁ“n
Rainfall:ﬁOOOmm‘1i 85 4'5 2'5 Browﬁ
30il: Red dnam e - :
E 11.15 . 5.0 All san -
15.25 5.8 3.2 - Brown
11.G 5.2 All sap -
10.2 . 4.9 2.8 Y.Brown
41.05 5.3 4.3 Y.Brown
Jrissa Janiguda 14.9 8.0 =N 3.0 Yol ow
{Xor=put Divn.}-19.0 8.5 L 4.3 Y.Brown
11t.900m. 13.05 9.2 3.0 Y.brown
Rainfall:2500mm 14.35 9.3 1.9 Yellow
Soil:Reé loam 20.0" 10.2 3.9 yellow
S0 11.0 11.7 2.4 Brown
9.5 6.4 2.8 brown
17.25 11,0 4.0 yellow
14.80 10.6 4.0 - yellow
15.7 9.8 6.0 Y.Brown
Kernla state 14,05 6.0 3.5 brown
{agnrgode 9:3 5.5 A1l s2D -
11t.60m - 11.85 6.5 3.0 brown
Rninf~11:5000mn  14.45 5.9 6.0 brown
Joil: laterite 13.15 5.2 A1l sap -
dyhnd | © 38.18 14.0 6.4 Yellow
Alt: 840m 10.9 - 5.1 . A1l savn —
2~infall:4000mn 14.6 6.0 3.5 Yellow
30il:Clayey loam 13.6 - 7.0 A1Y s2p. . -

18.85 8.6 5.59 Y.Brown
finhya Praodesh 10.3 3.6 Brown
Senni 7.0 1.7 Brown
A1£.750m 11.0 2.7 Dark brown
37infrl1l:1500mm 9.7 2.0 Y.Brown
30il: Red loam 10.6 - 1.6 Y.Brown
Jtt.r Pradesh 11.2 2.2 Brown
dYehra Dua . 13.0 1.5 Light brown
A 8.25 1.9 Brown
Alt: 950n . T

P 10.25 3.1 Brown
infnll:2000mn 44 25 . 1.8 Y. Brown

30il: Red locan
Alluvium




' TABLE - III

_N~tural sandal plantation

= : Heartwood data . * - :
Location Dia-cm Helght m Depth at which | Heartwood
» - - i _.*  heartwood found e - ¢colour
K~rnatzka- 3 , ‘ '
i.Kunchanhalli 108 = 6.8 ; 125 Brown
Shimo=za _ 14.0 Toile. . . 1.3 Brown
; 14 .05 ~ = T.0 2.8 brown
A1t.5 500m
Rainfall: 1500mm 11.4 Tl 2.5 - Tebrowm _
Soil: Lnterific el =k 3-2 L ity
= R ; 12.1 8.0" 2.8 Light brown
8.05 8.7 - .. B pat Brown
15.5. . 90", BT ‘brown
18;6- a5 i Y = brown
20:0 - 9.6, b T Y.brown
‘HA, Kushalnagar 2%.9 8.0% e brownish y:llow
Coorg B0.15 14.0 BB dark brown
A1+.850m - g 31.35 1482'" ' 5.85- %reenish yellow
R2infall:1500mn .25 2.0 %. Town,
S0i1 s Blicﬁl 24.45 _ 8.0. D) Y.brown
’ bt eH 20.7 10.0 210 Y.brown
1%.3 6.0 * 4D Y.brown
Y21 6.2 5.0 Y.brown
gakis v 11.0 * "By Yellow
15.6 16:5 S G brown
iii.Chamrajnagar : 16,595 %l B D A4 Y.brown
Mysore- 10.9 " AL 0. 0.9 brown
T © 9.9 s ALb - 1% 9 brown
Dt ©16.25 . 4.5 5.2 " brown
2 gnpal ] 28000mm . e ,
4551+ BReA Toam 15.50 5.0 0.8 Y.brown
T 9.9 Te5 Bl . brown
13.7 - 7.0 L 5.8 V' yellow
15.2 . LGy 5.4 yellow
111 8.0 -+ A1l sap :
1.6 a0 All sap -
Tamil Nadu
. i, Guindy-Park .. 12.75 1o 120 grey
Madras 12.8 “11.8 * 49 “brown
4 . 14.9 12.2 » Rk * grey
AXibsz Om .
ey DS .38.6 L - B0 .  brown
rmiatiom (3% &1 35 L Vi
" ST e [ BT 2.4 Y.brown
104 Facd All sap -
. 13=6 - T} g All sap -
20.0 12.0 A5 yellow
= 1365 T<5 5.0 ¥.-brown



Contdi.s

1

\\

[y 2 3 2 4 5
ii.Puttur(on the 14.72 9 2.5 ‘brown :
bank of Pudu- 12T He D © Z L ¢ L] Reddish browa
MATATET o= s=eea. (O 5 TeS 3.0 ~ brown
(Tﬁanvur)j;-,;1;3151Q4__ 8.2 i s . ~brown . ..
: _-,“fj T [ G 5t e U S .. 2.2 ﬂgrey )
Altaz 501:'1 5 = R ; i
B ita il b0 - Ot LBl - .Y'brown_
Soil:Alluviun 15.04 8.5 All~sap --=—- R et e
o g 11,13 Tad il - ot OWHL - e,
PR 11429 7.0 3.9 g grey T
9.67 6.0 . A1l sap =
iii.Courtallus - 13.0 - 6.8 ALY sap i =
v"‘ : - 9-5 ) 5-4 ": All S?‘.P E=cri 3 .
S Gk 1 BOM. & - 14..25 7.9 3.4 " Y.brown -
Rainfall :900mn . b . < 3 '
So0il: ILataritic. . ey it Sk Srrosm
ey 1265 i 520 brown
iy 5 1.0 Sl o brow:
14.25 “iBy5*F 2 brown
= 14.65 = 9.0 .- Ja5 brown
10.45 e - 4o Y.brown
. 12.85 "8.9 . ¢ .- 4.5 li~ht brown
gy g Dindugai . 12;2 7;6 : vo gL ¥ brown
Alt.33bn _ F13.3 -‘6._4L '3(3 Y.brown
K il 13.45 8.8 =220 brown
Rainf=1] 2250mm : :
Py s 11:95 6.9 - B e ~ brown
30il: Rocky 8. 85 ~5 0 A11 sap i
graprel iy 10.75 “6.5" 411 sap -
185 6% A1l sap —
= Tad: .. 5.4 2 5 pink
10.1 - T T A1l sap -
8.0 “5aF ) A1l sap e
v. Co;mbqtore 9.8 6.0 - L5 brown.
\ z 12.15 g TP . Traym
L1 L 450m : o ‘ . o
Ra2infall:2270mn e <3g-g‘ 1 A?r% oo e
SOil:«B%%%%; 8.% 7:2- T Ail sap L,
£ 8.05. 6.0, A1l sap - - |
13.4 5.9 1.7 ¢ Y.brown
10,95 Te d 3.5 Y.brown
12.2 - T . T T Light brown
16.0 11.0 All sap - '
vi. uril)_mbq")?.'tti 30.86 8.7 — _27-8  Y.brown :
: Splen. 21 .63 . T ~-1.9 light brown
s "11.9 . . 24 O
e QIR S B RN R
Rainfs 11-76omm 13.0 5.7 1.7 Reddish brow
Soil: de_lowm K '18.“ %19 3'9 broﬁn
~ x 19.4 T S B yellow
15.9 -~ 6.8 fas AL D yellow
10.% T6L2 xg'i'All san -
Y it T 0 =L ALY S -

\
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" SUMMARY

-7 Sandal plants are known to be zaffected by fire'and

spike disease in nature . However in '‘none: of these .cases the-
\ :

-

re2rtwood suffers but remains in tact.
_ Preliminary survey of the sindal trees in sandal depots

and in the field showed bore holes and hollowness’ of heartwood in

the living andrdead;conditions; 25—~ 40% of. the trees were affected.

4 1d

The causal. agedt was 1dent1f1ed as Arlstob11 octofa801uulata

urv1lllus,,wh1oh emerged from the affeeted ‘heartwood. The loss
per year on account of this borer 1s estlmated to be not 1ess than
' 2s.350/- lakhs. ' )

The prellmlnary study ‘on ‘the . llfe hlstory, nature of Aanmzge

and future work prooosed is’ Dresented.

Introduction"

Bandalwood has beeﬁ'the'article of national and international
trade for perfumery 1ndustry. The present value of sandal is about
Bs. 40,000/~. per tonne for all classes whereas better classes like
}hatbadla'ean fetch about Rs.70,000/- perAfonne and when the'deﬁand
for good: quallty heartwood of sandal is on the 1ncre=se, there is

_.ess of supply. '

£ e

In nature sandal is reported to be’'dying due to many reasons
.ike flre spike dlsease and - other _biological aven01ee However

in all these cwses, the heurtwood remains intact.

The dead and living sandal trees in various sandal kotis in
Tamil nadu and Karnataka on examination, showed that in many cases
‘he heartwood contained several bore holes and a number of trees .
were eleo'found to be hollow. The presence of the bore hoies.and -
he hollow heartwood was found in the old trees. and medlun aged )
trees. - ' . '

-
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Though Stebbing C1§05 1908) and Wilson (1916) have reported
Stromatium sp.. and Celosternq SD., attacklna szndal in North '
r’o:u.r:lbetore the Javadi and the Yellaglrl Hllls, none of these L
species seem t0 be respon51ble for .the .borer ﬁemlge in- the heawt-
wood. Beeson, - (1Q41) Mathur et al:(1961)" and Brown (1968) have
recorded Ar1stobla octof°501culeta Aurv1111us ( ‘Ceranbycidae:
Coleoptera) br01ng the snall brafiches and stem of saplings. It is
therefore evident that either the hollowness and the bore holes in
the heartwood escnaped the notlce “of the concerned: persons, OF the

1eartwood borer was not foand febo those: deys. No action as to the
1nvestigation into the causal apent brlnglng abont; thls demage
ippears to have been attemoted not ta: speak of any remedial :
Lezsures to control the damage. '

& - . i

Ehis interesting and 1mnortant problem  was uaken up -at.7the
Sandal Research Centre in: 1977 A survey of the ‘sandal koties in
wnll Nadu and Klroetake and Andhra Prndesh WAaS undertﬁken which
revealed thqt 25— 40% ‘of the trees showed bore noles in the heertvcoi
s well as hollows aad in one lot from a locellty in Vellore D1v1elor
90% of the trees were affected. . B ' &

The grubs were extracted fron the bore holes qnd were bred in
"he laboratory; The adults emerging . durlng Aprll—ﬂ°y were sent. . to-
-he Forest Entomologlst PRI, & Colleges. They Were 1dent1f1ed as
Aristobiz octof3301culota.Aurv1lllus (Cerambyc1&ae Coleopteraj-
dult beetles Wwere also collected from thu double lock at Tirupafhur
sandal koti and Mysore. ' ' | : CF

Distribution:

The: nest Wﬂs recorded on sendal in the tusual sandal tracts‘
?e well 2s frOﬂ far off places Where there was practically no -
¢ 'ntinuity between the sandal pooulatlons una also in ssolated
pP2tches of sandal: trees in the follow1ng locallt1e8° severql_
1 irts lof Tamil Nadu llke Vellore Tlrupathur Dlndlgal TlrunelveTLy,
Salen, Marakanam near Pondlcherry, Chlttoor in Andhra Peresh'
K 1llegal, Subrersion areas of Chenaragnagar Kolqr Shlnog
Mudigere Bangalore in Karnatalka and Agra in Maharashtrq

C llateral hostS°

v i B o

-

S0 far sandal,is the‘only recorﬁed host of fhisxgegtgfc»
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‘N2ture of affack:.‘

In the field no 51gns of the borcr attack are;yJSJble
thouvh a closer exaﬂlnatlon of the brenches end the bark may
reveal the” adult feedlng and 51te of ov1o031tlon.'

: “The adult beetle gnaws the bark of - brtnchcs of all clﬂsses
of trees tho the 1nner Caﬂblum and nlrdles it. Even sandal trees
- Wlth no haz rtwood are also att%cked anﬂ the beetle successfully
coapletes 1ts 11fe cycle. As a result of thls fecdlng, the younger
plants die. back " the branches break 1n a strong w1nd or the top
dries coopletely. '

. An examination of the dead and_lfv1ng sandal trees brought
to the various sanial kotis 7in Tanil nadu and Xarnataka. was under-.
taken to study the heartwood It was found that in many ‘cases the
heqrtwooﬂ contained sSeversdl’ bore holes.,Be81des the. borer holes
2 nunber of trees were alsod found to be hollow ‘with berely 1 to 2¢nm
of’ heertwood stlcklns to the 1nner surface -of the saowood_ The bore
holes nmay be Present on- both thﬁ branches and- the m°1n sten,
dependlng upon the site. and th% number of ov1p051t10n.,The heartwood
showed two kinds of. hollowness (a) the central core partially
hollowed ‘having only A very- thln Just 1cm or slightly more strip
of heartwood all round sticking to the inner sapwood =nd {b) most
of the tunnels gettlnp fused in the periphery leav1nc 2 socket 1like
h@qruW“OG core in the centre with.. a_surroundlnp hollow 2ortion.

The Yresence of the bore holes and the hollow heartwood was
found not restricted to the o01d’ trees only but wa 2s, Tound 1n younger
and medlum aged trees also. 4

R

—Bﬁ?ﬂ—e-’ SR b it 0 0 R

-Length 1:7em to0 2.95 cn elytra and heed brick red in colour_

. dorsally, abdomen legs ana’ ventrql portlon of head black°*antenna
7 scgmented, black, nuffed ‘at the 301nts of .the Segnents; .longer.
in the male and brittle. PiE e B 3 o

LTIV” 3 50m 1ong when fu11 grown w1th 2 yellorlsh thoraclc
dorsal shleld
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Life history::

The beotle is on the w1ﬁg 1mmed1ately after the flrst rains
durlng Aprll;May and aopears in numbers by day, feedlng on the bark
of living shoots of sandal., The -attacked shoots are girdled and die-

later. In extreﬂecases the young nlﬂﬁts are killed outright. Egvs
are: 111& elther on ‘the branches close to the maln stem or on the
m“ln.StEW, the female: bltlng 2 scent shaoei groove where ‘the egg
is devosited. Upto 15 eggzs Were recorded for o single female in the
1aborqtory condltlons. The adult beetle 11ves upto 45 days 1n '
ch¢1v1ty. ' |

On hatohlng, ther an incubation’ perlod of 8-10 days durlng
ADT114M“Y, the lervs feeds its way into the branch or main sten
through the bark 2nd sapwood and excavates long tunnels downwards
from one to three metres. Some of the trees examined showed “tha >t
the grub had ‘started to feed in the branches and then bore down into
the'maihfstem:donnwards.'However-in the'ﬁa@ority of treee'the:'
larval gallery iIs entirelylconfihed to the main stemn. These
galleries are-packed'with'aigeeted wood particles which are passed
outAby'thefquéa as it penetrates down the stem. In' one extreme c7sC
as many as 20 grubs 2t varying heights of a single treé were extrac-
ted. The bore hole is about 2cm in diameter. . =

1'PtpntionAoocurS'at the end'of the tunnel which goes qptO‘the
.root portion in some cases, the 1efva, before pupating, reverses its
" position from its he=2d downwards end'gnews a thin part of“the sa»n-
wood very near the bark for the exit of the adult. The bectle gnaws
its way out through 2 circular hole,_The llfe cycle is annual.

Hollowness in sondal treeg:

Though hollowness in 0ld trees is. a usunl phenomena, it cannot
be so in the case of medium aged:trees which are at the prime of
he2lth. When this was examined closely it was found that in many
cas2s the deterioration of heaftwood'was found to be taking place
A1l zround the bore holes made by the heartwood borer, where parts
of the Orlglﬂ“l holes was intact. This 1s orobably brought about by
the accumulatlon of moisture and dust inside the bore holes, which
act 2s a breeding ground -for the wood rotting fungi. Partially-
rotted heartwood has been collected from many places. The identi-
flcatlon anﬂ culture of the fungus is being done separately.
Therefore the hollowness can be dlrectly attributed to the
heartwood borer.’




woononic imvortance: :

0f all the pests anA- disenses of 'sandal, the heartwood borer
is likely to be the most serious because even young saplings ére
tt:ckedAand_twig\dried—odt, heartwood bored and finally is respon-—
sible for the hollowness of the heartwood. Therefore this may be
onsideré% to be of hlghbr dam;ge potential than even. the spike
.isezse as thls pest attacks the most vulued hc%rtwood Whlch is

~educed in quqqtlty and quﬁllty.-

It has been calculated that 2 bore hole caused by Aristobia
rctofasciculata measuring 2lrost about 2cm in dia and an average .
lenzth of 2m can bring about a loss of about 0.5 kg. If 20 such
yore holes are found:a tree may lose as much 25 10" kg of heartwood

which 2t fhe'present value will mean'a loss of 3.400/—. As 'the
10llowness in trees are 2lso attributed toffhis borer, the damage *to
the hesrtwood due to the hollowness is much more. In a rought 2pprai-
, 2n average hollow tree may lose a2s much as 30% of its he~rt-
irood. Taking 2n average tree to have 20 kg. of heartwood, n_ommally

v lued at B.800/- to lose 6 kg of heartwood valued at k. 240/— is

sl

- considerable loss.

Even 2t a2 low estim2te of 10% of the trees with one btre
hole each, 10% of the trees with hollow, the estimated loss for
Tamil N2du and Karnataka which produce about 2500 tonnes of sandal
er year, will not be less than 8.350 lakhs. idere the nunber of
trees required to produce one tonne of heartwood has been taken

as 100.

Further work pronosed

: It is privosed to undertake a detailed stﬁdy of the heartwood

Yparer of smdal in relation to its host spectrum, enemy complex
~nd other factors. Usually the sandal trees are associzted with
cartain species of ants. It is provos2d to study the relation of

these ants ih the biological control of this pest.

The Sandal Research Centre is alrgady encaged in the breed-
ing of sandal for better growth, heartwood content, resistance to
spike diseazse $tc. It is proposed to tike up breeding of sandal

c.g2inst the heartwood borer also by investigating into the resis-

tance mecghanisms available in the present populations of sandal.
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Savirg tanks thro’saplings

By K. Bhanumathi

NUNIYAPPA is a farmer
near the Gumma-
reddipur tank in Sriniva-
sapur Taluk of Kolar
District. His back goes stiff
with resistance when he
views the 100-acre plot
beside the tank where
native and exotic two-vear-
old saplings of eucalypius,
sandal, sissoo, bage, bilwara
and the manure-rich gliri-
sidia wave - their slender
branches in the breeze.

To him the plot, taken up by
the Forest Department repre-
sents a acenial of a source of
fodder and easy access 10 water
for Lis cattle. He stil has to
wake up to the idea of social
forestry znd its beneficial long-
term plans, which the Forest
Decpartment has adepted with
earnesiness in Holar and Bija-
pur Distr:ois. Ee is slow 10 grasp
that the plot in five vears will

rovide his gouts with Ifodder,

is fzmily with fuel and timber
end his iand with green manure,

The Gummareddipura tank
foreshore afiorestation planta-
tion is one of the 86 started in
the district in 1878 to cover 1,500
hectares of . tank-border area.
Many of the 3.760 tanks in the
district are in diflerent stages of
siiting. After five years, the
plantations will be thrown open
to the villagers and their cattle.

The meoin reason for planting
thousands of suplings -around
tanks® To prevent their silling
due 1o soil erosion and ullimate

arving up, a visiling press party

from the City was told. Thne
saplings huave been chosen with
care to meet different needs of
the people in the futuxre—small
tiniber necds, fuel, manure, and
fodder, according to Mr. S. M.
Bhagwath, Chief Conservator of
Forests (Development). Besides
the koobabul, 2 fodder plant, a
protein-rich, highly nutritive
ground level
fodder for cattle—the Carribean
jegume—has been planted bet-
ween the lines of saplings to
enzble it to procreate . and
spread. :

At the Thimmasandra tank,
alsp in Srinivasapur Taluk, 100
acres were planted with sap-
lings in 1979 and 100 more wall
be treed this year.

ASPECT

Another aspect of social for-
estrv  is  the encouragement
given to farmers to take to
tree-planting, as a  Ineans of
augmenting agrarial - lncome.
Under the scheme, 2,000 seedlings
are given free to each Iarmer.
In Kolar District 119 lakh euca-
lyptus saplings—the most popu-

variety of

The Gummareddipura

SRR

Tank foreshore afforestation planta-

tion—one of 86 staried in Kolar District in 1978 to combat soil

erosion and prevent
lar species—hiave been distri-
buted to over 20000 farmers so
far. In the district, 20,000 necl-
ares are under eucalyplus cul-
tivation. Eucalyptus is a moneyv-
spinner. Its wood pulp 3:elds
rayon and polyester fibres. It is
pricéd at Rs. 230 a ton, accerd-
ing to Mr. S. Shamsundar, Con-
servalor, Research and Utilisa-
tion.

To provide the farmers with
saplings, the Department has
set up 84 nurseries for seed and
sapling multiplication, accord-
ing to Mr.
Conservator, Bangalore Circle.
At the Medarahalli forest nur-
sery, saplings like sandal and
tamarind -are raised in poly-
thene bags filled with earth,
while et the Khasipura Pasture
Seed Nursery. fodder varieties
are bred. The seed nursery
which has 15 qtl. of legume
seeds after using an eegual
amount. raised its “prize-stock”
from 100 gm of seed, donailed by
a2 World Bank expert in 1978

The social forestry norm in-
cludes under its spread avenue
planting. The Departmeni co-
vered in 1979 535 km of road
in " 11 districts, including the
National and State - highways,
at a cost of Rs. 32 lakhs, accor-
ding to Mr. Bhagwath.

Social forestry in the Statn
%‘ot Rs. 80 lakhs as its budget
ast yvear in addition to Rs. one
crore for afforesiation of de-
graded areas, another impor-
tant aspect. Kolar Disiurict’s
share is Rs. 42 lakhs.

tanks from

S. K. Varadaraj,

silting and drying up.

In a bid to raise the Siate
rierage of, forest land which
is now only 154 per cent (15
per cent is the national ave-
race), the Departument plans to
take up planting of trees in
revenue lands in the C (agri-
culture possible after heavy
expenditure) and D {rozky
grea) classes. The land which
was handed over to the De-
partment, on paper, by & Gov-
ernment order last year, is yel
10 be received in full. Of the
14 lakh acres of C and D land
in the State, only two Ilakhs
have been handed over, accor-
ding to the officials.

Another aspect of social for-
estry is planting of trees at
public-owned industries, wholly
ai the depvartment’s expense,
In the City, a beginning was
made last vear, when 100 acres
sl BEL were dotted with sap~
lings, This year, 100 acres gt
HEAI, and 500 at IAF Yelghan-
ka will be planted. The under-
standing is, a2t the time of har-
vest, the yield should be shared
equally between the Depart-
ment end the factories accor-
ding to the officials.

Recreation ¢ forésts like the
Bannerghatta national park
alsy come under the purview of
the social forestry scheme.

The main cry of the Departi-
ment is for more finance. Their
other botflenecks ‘are non-
availability of land and non-
co-operation from the villagers,
stemming both from apathy or
hostility. ¢
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.Heartwood data

Location Dia cn ' Heicht m

Depth at which Heartwood:
Z_ ) heartwood found en colour
Sandal Research 11.0 23 2.8"7 brown
Centre 11.2 9.7 i 1.8 Y.brown
Bamgalnre, 11..35 14,0 : 2o brown
5 i 11.05 TS “50 P.brown
A1 E- | £900m 1.5 5.2 211 sap -
k2infall:7004n 11.05 14.7 All snp -
b L 1% .1 .9 2.0 brown
POl: Red lomn 10.85 5.2 2.4 yellow
11.55 8.2 el yellow
. 11.25 Fib RS dark brown
11.05 104 2.5 brown
11,0 15. 0 1.8 Y.vrown
11415 QT 2.8 brown
11515 8.6 1.9 yellow
11.0 9.8 255 yellowish broyn
11.0 8.6 1.9 brown
11..0 2,16 Je8 I+ brown
1.6 9.2 2.6 brown
114 9.8 y brown
115105 9.2 240 i brown
11.3 6.0 DB brown
1% .6 ' 6.5 2.0 Reddish brown
11,0 B2 2.9 —do- -
114 642 4.4 Yellowish brown
11s1 T.6 2.2 brown
1.7 B.35 2.4 light brown
11.4 10.0 4.4 Yellowish brown
11 .0% 11.0 411 sap =
1.4 105 2e 2 light brown
3P S T 2.8 yellow
11.6 ¥ a2 5.0 brown
1,0 8.7 2.5 brown
1.1 “.9 2.5 yellow
Itab e 2.1 yellowish browm
11.2 7.0 2.3 yellow
10. 65 8.0 2 brown
1.3 Ta 2 2.8 Zreyish brown
T O 6.5 - 4.0 brown
1151 T2 2.2 brown
10.8 6.9 2.5 Yellowish browm
11.0 8.1 2.4 —-do-—
11.95 TaT 1.8 —-do-
11.65 6.7 3.6 brown
11,15 5.7 2.4 yellowish brovn
10.8 8.4 e dark brown
11.0 9.0 3.0 dark brown
11.0 Sl .5 yellowish brow-
1120 8.4 0.55 brown ‘
11.3 8.3 1.0 brown
11.5 8.0 4.0 brown
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