AGAR PLANTATION

(Aquilaria agallocha Roxb.)
Family-Thymelacaceae

Agar oil and agaru or agarwood arethemost exdted
perfumery raw material obtained from theinfected
wood of agar tree. Thistransformed wood dueto

fungdl infectionyieldsagar oil ondidtillationthathas

uniquefragranceand high export vaue. Theagar oil
known in the East as Agar-attar, is one of the
perfumery’soldest materials. Itisconsidered one
of thecodtliest perfumery raw materiasusedin high-
classperfumery and asafixative, imparting alasting
bal samic odour to the product. Itstraditional usein
India, Middle Eastern and Far Eastern perfumery,
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both as skin daub and asafixative, rivalsitsformer usage holy incense by the Hebrews.
Agar tree (Aquilaria agallocha) is distributed in al the Northeastern States and widely

cultivated. It isnow rarely found in wild state.
Variation within species

In Assam two types of A. agallocha could be identified as ‘Jati Sanchi’ and ‘Bhola
sanchi in the population. ‘Bhola sanchi’ is comparatively of quick growing but yield is
lessthan that of Jati sanchi. It isthe Jati sanchi that ispreferred for commercial cultivation.

Soil and Climate

Agar plant prefershigh humid, sub-tropical
climate with rainfall 1800-3500 mm per
annum. It growsfrom sealevel upto 500-m
dtitudes. Itisasun-loving plant and requires
lot of sunshine.

It preferswell-drained deep sandy loam-to-
loamrichinorganic matter but can profitably
begrowninmargina soilsanddsoinshdlow
soils over rocky beds with cracks and
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environment. Thetraditional agar growing areasshow that it prefersacidic soil reaction.

Themycorrhizaand other beneficia fungi which seemsto beresponsiblefor oil formationinthe
agar treebeing soil bornerequiresacid soil for their population build up.

Propagation

Agar ispropagated by seeds, which areavailabl
seed isepiged, therefore, specia care should 2
betaken innursery management. They arefirgt A
germinatedin sand bedsand then transferred to _

poly bags. Seed hasshort viahility period (7-10 {
days) . . -,"I .
Transplanted in poly bags !

e
From 25 days onward when the cotyledons l\ \. 3 \
just drops down the seedlings are \ |
transplanted carefully to poly bagsarranged .
under temporary shade. Normal management
practices should be adopted.
After planting young seedlingsin poly bags, they arearranged in bed supported by bamboo poles
around. At monthly interval the shifting of bags should be doneto prevent the penetration of roots
into the soil. Shifting of seedlings should befollowed by light watering to avoid wilting dueto
disturbancesin theroot system. Root trainer may be used successfully.

Field layout
Agar isalong-term plantation crop. A profitable plantati

short cycleplantationyieldsonly essential oil or ‘ agar
attar’ of low quality (Boya oil). The plantation may
be planned intwo ways: (a) planting at wider spacing
along with some suitable intercrops and harvesting
at the end of the crop cycle. (b) Planting at
comparatively closure spacing and harvested at 2-3 -
phases. In the second approach about 8-10 yearsof =

planting about 40 % selected trees may be harvested
withaview tothin out the plantation for better growth
and devel opment of theremaining treesand also to get asubstantia income.

Planting time
Planting should be done when the plants have the greatest chances of survival. The best
time is during the rainy season (May-September).
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Planting

Under average condition spacing ranges between 2.5-5m, (initialy accommodating about 1700
plantsper hectare) which at later stagesi.e., after 8-10 yearsof growth maintained at 4-5 m by
harvestingin phase manner. When the planting israised with some other forest speciesthe spacing
may begiven accordingly. Thedistancefor avenuesand public placesdependsupon the situations
and purpose of planting which may range between 3-4 m.

Planting of the saplingsisdoneinwell-prepared pits of size 50 x 50 x 50 cm madein advance
and preferably in the evening timeor during the cloudy weether. After planting staking should be
doneto keep the seedling in upright position and the soil around the plant should befirmly
consolidated. Immediately after planting watering isnecessary. |n no case, the soil around the
root bedisturbed or removed during planting.

Inthe openandin public placesthe newly planted seedlingsareto be protected in cagestill they
grow fairly large. For better and faster growth of the plant, the pits should be weeded and hoed
to keep the soil loose and free from weeds.

Agar in Agro-forestry

Agar treeissuitablefor growing on field boundaries and for dividing whole plot into sub-plots.
Not only this, agar treeisa so grown on bordersof gardens, school compounds, officecompounds,
parksand residential sites. Thegood capacity for pollarding and coppicing hasmadeit suitable
tofitinagro-forestry. The canopy of Agar treeissuchthat it allows sunshine penetration partly.
Thus, it can be planted in field boundaries, bundsetc., without affecting thefield crops.

Besides, agar tree has been successfully grown for strip planting along banks of ponds, tanks,
canalsandroads. Inhilly areas/ tillasasin Barak valley it can be planted on poor soilson hill
dopes, tillatops. They helpinreducing soil erosion and land dliding caused by rushing water
during rainy season.

Agar tree could successfully beintroduced in Socia Forestry and dsoin afforestation programme.
Agar in Teagarden

Teagrowing Situationisasoideal for agar tree. Theincreasing demand of agarwood, itisbeing
introducing asshadetreein teaplantation particularly in Upper Assam with success. Agar treeis
evergreen and with spreading canopy it allowspartial penetration of sunshinethroughit. Regular
looping of branches aboveteabushesisnecessary.

Cultural operation

Soil working to aradiusof 50 cmisto bedoneoncein 3-4 months. Fertilizer application should
also befollowed by these operationspreferably twicein ayear, before and after monsoon from
second year onwards.
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Agar seedlingsareforaged by goatsor cattle. To protect plantation, fencingisnecessary. Initial
4-5 yearsperiod should be protected from farm animals. Trenching around the plantation has
also given good success. All thereplacements of casualties should be donein the same planting
season and if necessary second replacement may be done during the second year using largesize
Seedlings.

I nter cropping

Vegetables/pulses or aromatic cropslike Patchouli (Pogostemon cablin), Sugandhmantri may
be cultivated asshort season/short termintercropsduring first threetofiveyearsof plantation. In
thelater stages shadeloving medicinal plantslike Sarpagandha (Rouvolfia serpentina), long
pepper (Piper longum) may a so be grown for another few years depending on plant population
and land type. Ginger/Turmeric may also be planted leaving about 50 cm around plant base.
Both the cropsareexhaustivein naturefor which somespecia carehasto betaken. Thistypeof
crops should not be taken more than two seasons.

Manuring

Itisnot necessary to apply inorganicfertilizersat thetimeof planting. Fertilizersshould begpplied
after compl ete establishment and only from second year of planting.

Well-decomposed cowdung/FY M @ 10-15 kg/pit of size50 cm?® may beappliedin pit and well
mixed with soil prior to planting. Undecomposed FY M or fresh cowdung should not be applied
inany case. Therhizosphereof Agar tree (0- 45 cm) exhibitsahigher rateof microbia population
when organic manuresare used.

Fertilizer application
N, P,O,andK,Oat 10: 10: 4 ratio asper thefollowing schedule may be applied from second
year onward preferably intwo splits-

Second year ...... 200 g/tree
Thirdyear ...... 300 g/tree
Fourth year onward. 500 g/tree

Thefertilizers should be applied a ong with decomposed cowdung/compost @10-15 kg/tree.
Inthevirginforestlandinitidly nofertilizationisrequired. L ater depending on crop growth fertilizetion
may beresumed accordingly. From 6-7 yearsof growth nitrogenousfertilizer @ 400-500 g/tree
per year may be applied in two splitsduring pre and post monsoon period. Thismay helpin
keeping thetreewood soft, with higher content of cell sap enabling easy insect boring followed
by fungal infection and spread of infected areaover alarger wood volumeie, higher rate of
bioconversion.
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I nput requirement

Fertilizersper plant N;P,0,& K,Oat10:10: 4ratio
When P isintheform of SSP When DAP isapplied
2nd year @ 200 g/plant Urea 1829 1109
SSP 518 g -
MOP 55¢ 55¢
DAP - 1829
3rdyear @ 300 g/plant Urea 2759 166 g
SSP 781g -
MOP 83¢g 83¢g
DAP - 2759
4th year onwardstill
10th year @ 500 g /plant Urea 458 g 277 g
SSP 1300 ¢ -
MOP 1389 1389
DAP - 1389

(SSP-Single super phosphate containing P,O, -16 %, DAP- Di-ammonium phosphate
containing N 18 %and P,0.-45 %, and MOP- Muriate of potash containing K. O -60 %)

Coppicing ability of thetree

Agar treeregenerates freely. This characteristics facilitates (1) harvesting of infected tree
leaving the tree trunk for quick regeneration for a second crop and (2) seed production
from the coppiced tree once identified as agood mother plant from quality and production
point of view.

Coppicing during 10-15 years age the growth of new shoots is at a faster rate and attain
harvestable within next 10-15 years with comparatively higher yield of distillable wood.
A second coppicing depends on the condition of the growing environment and root system.
Higher infestation of woodborer and fungal infection are al so observed compared to normal
tree.

Best results are obtained during March-May. Coppicing during monsoon and also during
winter months gives poor results.

Plant protection measure

In agar plantation no such serious pests and diseases have been observed. However, Heortia
vitessoides a |eaf-eating caterpillar is considered to be the most destructive pest causing
damage by complete defoliation of agar plantations and has become areal menace to the
plantations in this region. The intensity of attack is more in the trees grown in open than
under shade and during drier season (March/April) theinfestation is comparatively higher
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than rainy months (July/August). The pest found to causedefoliationtwiceinayear beingfirstin
May/June and second in August/September. Theintensity of attack ismore severeduring May/
June and can cause death of well-grown treesdueto compl ete defoliation.

Contral

1) Hand collection and destruction of theyoung caterpillarswhilein clusters.

2) Atsevereattack spraying with Ekalux EC 25, Endosalfan 35 EC Thiodan), Fenitrothion
50 EC (Sumition) or Nuvacron 40 EC is done twice at 10-15 days interval. While
plant protection measures by pesticide applicationisresorted to, it isto be remembered
that the beneficia insect borer associated with agar formation isnot affected particularly
in the later stages of growth.

3) Severeinfected tree should be treated with an extra dose of nitrogen.

Formation of agar oil and ‘agaru’

The infection of fungi occurs when stem injured or is bored by a larvae of a stem borer
mainly Zeuzera conferta Walker. It is seen that the larvae of Z. conferta bore the standing
treetrunk of A. agallocha Roxb. and maketunnelsinsidethetreetrunks. Fungusentersthe
plant through this vertical hollow sometimes-zigzag tunnel inside the stem, which serves
theinitial sites of infections. Later on infections spread on all sides slowly and gradually
and ultimately alarger wood volume gets infected. More insect infestation in the infected
area, more isthe chancesto form agar wood in 7-8 years time after infection. Agarwood
formation istheresinification of accumulated oleoresin dueto the action of microorganisms.

Infections may also occur due to mechanical or natural injuries on the stem but it is very
much localized. Due to infections oleoresins are accumulated in the infected wood and
later become odoriferous. At the initial stage infections appear as brown streaks in the
tissue. Accumulation of oleoresins goes on increasing with theincrease of infection rate as
well as aging of infection. As more of oleoresins are deposited the intensity of colour of
the infected wood increases and finally it becomes black due to increase in concentration.
For agaru formation the hollow tunneling inside the trunk/stem of the living tree seemsto
be necessary.

The fungal infection takes long time to mature and trees about 50 years old have the
highest concentration (2.5 - 5.0 kg/tree). Sometimes all the tissues under the bark of the
tree may be found synthesizing oil and also agarwood. True agarwood is heavier than
water.

If the infection starts at ayoung age say at the age of 5— 6 years, then atotal 10 years age
may be sufficient to get commercial agarwood or agaru in aplant. Without infection century
old tree may not bear a microscopic piece of agarwood. Based on the intensity of attack
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thetreescan begrouped ashedlthy, dightly attacked, moderately attacked and severely attacked
trees. Inanatura population about 25 to 30% of thetrees may get infected and thus productive.

Cultural treatment to augment oil formation

Formation of agarwood can beinitiated by the creation of open wound onthetrunk of agar tree.
Itisacommon practice now aday to apply mechanical injuriesinthe stem, branchesat regular
intervasfor early infection. Thisisdonejust before breaking thedormancy i.e. before spring by
giving adeep danting cut with asharp Dao (amultipurpose heavy knife) or Axe. Theseinjuries
areto provideready infection stesand a so to push thetreeto undergo astress condition, which
hel psin spreading of infection. Thispracticeyieldsbetter result wherethereisaready built up
microbial populationin soil and aso theclimateiswarm and humid. Thesecut injuriesservethe
initid Stesof fungal infection.

The'Dumtype’ product obtained out of thistreatment for oil extractionislocally known as
“Ghapmal” . A 20yearsoldtreethat may produceonly 5-10 kg of * Dum’ without any treatment
(whichisdueto natural injuriesand mostly obtained at thejunctures of broken branches) when
treated by mechanical injuriesisfound to yield morethan 30 kgin about 2 years.

Artificial inoculation

Artificial inoculation technique already devel oped and standardized in lab scaleisfound to be
most effective and reliable method for enhancement of agar production. Works on
commercialization arein progressand expected to make availablefor genera useinthefield.

Detection of productivetrees

Since agar islocated deep within thetrunk, its detection from outer appearanceisnot easy.
Generdly, suchtreesaredistinguished by certain externa featureswhether or not thetree harbours
preciousagar oil or agaru deposits. Theseinclude:

(@ apoor crown, decayed branches, and uneven bole;

(b) swelling or depressionsand cankersonthebole;

(c) theappearanceof hordesof antsinthefissures;

(d) adigtinctly yellowishto brownishtingein thewood under the outer bark; and

(e) sgnsofill-health particularly adie-back symptomsof the top and outer branchesand a
yellow tint to thewoody tissues.

Thevisiblewounds, cankersonthebole, slem distortions, smaler leavesand therotten branches
provideevidencesof agaru depositswithinatree. Wood assumesdistinctly ye lowishtingewhen
agar formation takes place. The normal wood in the healthy treesisof pale brown buff colour.
The change can be observed by removing the bark of the tree. Sometimes screw augersare
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driveninside at various depth and samples are drawn for examination. Finally the odour on
examination by drawing sampleswith thehelp of screw augurs. Thediseaseor thefungd infection
usud ly takessometimeto makeit manifest, henceagaruishardly foundinyoung shrubs.

Harvesting

Thephysica age, growth ratesand/ or wood volume or physiological maturity do not governthe
harvesting age of agar treefor commercial purpose. It istheinfected tree and whose further
growthisarrested dueto physiological imbaanceisharvested and yieldsagarwood and oil.

Generally, the bad and deformed trees attain harvestablefirst unlike other forest species. The
healthy treesareleft to undergo stresses or subject toinfection either naturally or artificially to
induceoil formation. The harvestingisdone on salection and continuesfor alonger period from
aplantation raised at the sametime.

Harvestingtime

Although the collection of agar treesfor oil extraction aswell asfor agaru is done almost
throughout the year, the best timeis during February-May, the dry season when the plants
remain almost dormant or less active. During this period maximum concentration of oil with
lesswaxy substancesisobtained. When stressis more bio-molecule concentrationisalso
more. The extracted oil during dry season possessesthe finest odour and note compared to
that obtai ned during rainy season when the plant remain activein growth.

Yidd

Theyield of commercia products of agar treeisnot uniforminall productivetrees. It varies
greatly andisalmost unpredictable. After 10 yearsof planting withintensive management each
infected tree may yield about 30-40 kg * Dumtype’ to Kolagachi’ product for oil extraction,
depending oninfectionintensity. Therefore, quality of oil varies depending on types of wood
used for digtillation.

Agar processing

Twotypesof commercid productsare obtained from aharvested agar tree (a) agaru or agarwood
that isused asincenseand (b) Essentia oil or agar oil or agar attar. Agaruisobtained from older
treeswhileoil isdistilled from old aswell asyounger trees. After felling atree, theleavesand
smaller branchesareremoved. Thenthetreeiscut intologs (piecesof 2-2.5ft.). Theresfter, the
logs are splitted to separate out the infected and non-infected woods. The agarwood of any
gradeif detected isfirst separated out with the help of indigenoustoolslike hacksaw blade and
‘Batali’ and graded them based on the ol eoresinimpregnation, colour density, specific gravity
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andfinally the odour. Thesearethen dried, cleaned by removing thewhitewoody portionsasfar
aspracticable, polished and graded for marketing.

Agar oil isobtained by steam digtillation of harvested wood chipsor coarse powder in special
typeof distillation unit. Distillation iscontinued for 5-10 days or more using firewood asthe
energy source.

Economicsper hectare

Heads of exp. 1yr [2¢9yr |39yr [4"yr [5"yr | 6-8"yr [9-150yr
Cost of fencing & repair L.S 15000 | - 3000 |- 5000 | 5000 7000
Land preparation 5000 | - - - - - )

Pit (30x30x30 cm) making 3400 | - - - - - -
1700xRs.2/pit

Cost of saplings 1700 x Rs.5.00 |8500 | - - - - - _
Planting cost @ Rs. 2.00/plant | 3400 | - - - - - -

Compost 9000 | 8000 | 8000 (8000 | 8000 |- -
Fertilizers - 5000 | 6000 |8000 | 9000 |- -
Application cost Rs.2.00/plant | 3400 | 3400 | 3500 |3500 | 3500 | - -

After carelyear 5000 | 5000 | 5000 |[5000 |6000 | 20,000 | 30,000
Inoculation @ Rs. 100/tree x - - - - - 1,50,00 | 50,000
1500 trees

Misc. exp. 1300 | 1600 | 1600 | 1600 | 1500 | 3,000 | 7000
Tota 54,000 | 23,000 | 27,000 |27,000 | 33,000| 1,73,000 87,000

Total expenditureupto 8" year =Rs. 3,37,000
Next 7 years = Rs.87, 000
Total Rs. 4,24,000

Anticipated yield and income

Assuming 1500 Nos. treesat 8" year out of thetotal, we may harvest about 40 % of the selected
treesi.e. 600 withaview to thin out the population for remaining 900 treesfor further growth and
development and also to generate aninterimincome.

Thefina harvesting (900 Nos. trees) would bedoneat 15" year.
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Assumptions
Yidd: 1) Yiedof distillablewood (low quality Dum or Boya) from 8-10yearsoldtree
approx. 20 kg/tree @ Rs. 10.00/kg
2) Yield of Dumat 15" year = 50 kg /tree @ Rs. 50.00/kg
3) Yieldof Kalagachi/Batali mal (agarwood)=0.5 kg @ Rs. 2000/kg from about

500 trees.
Return
Grossreturn = 1. At 7-8 th years Dum 600 x 20 x 10 = Rs. 1,20,000
2. At Fina harvest Dum 900 x 50 x 50 = Rs. 22,50,000
3. Agarwood 500 x 0.5 kg= 500 x 2000 = Rs. 10,00,000
Total Rs. 33,70,000
Net returns: (Rs.33, 70,000 — Rs. 4,24,000) = Rs. 29,46,000

From an established plantation thus a net income of Rs. 25-30 lakhs after 15 years may be
generated giving an average of Rs. 1,96,400/year/ha. Intercropping in the early stages of
growth can generate extraincome.

-000-
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