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ABSTRACT

This study aims to investigate a result of agarwood inducement in the stems of Aquilaria
crassna growing in the farmers’ plantations, Trat province. Four different techniques of agarwood
inducement were selected to determine the amount of agarwood occurring in the stems of 4.
crassna. Then, the agarwood woodchips were separated from sound wood to obtain the agarwood
oil using three different distillation methods.

The result has shown that the agarwood inducement technique 4 is the best method to
induce agarwood formation in the stems of 12-year-old A. crassna trees. The technique appeared
to make holes around tree trunks and inserted one bamboo stick which had been painted with
a secret recipe of substances in each hole. The agarwood was formed in 16 months and shown
the highest amount in weight compared to the other inducement techniques. When the agarwood
woodchips were distilled by using the method of distillation III (steam distillation unit: copper
pot with stainless steel condenser tube horizontally placed in water tank), the largest volume of
agarwood oil was obtained and with good quality in term of scent and durability. Estimation of

obtained agarwood oil price was 4,200 Baht/Tora.
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Table 1 Description of Aquilaria crassna trees for the induction of agarwood formation with

various inducement techniques in the farmers’ plantations, Trat province.

Details Technique 1*  Technique 2*  Technique 3* Technique 4*
Planting pattern Monoculture Monoculture Monoculture Intercropped with
Para Rubber
Spacing (m *x m) 2x2 2x2 2 x4 4 x5
Age (years) 12 14 12
Plantation area (Rai*) 50 10 21
Period of Inducement
(months) 8 12 16

Note: *1 acre = 2.5 Rai
Remarks: *Agarwood inducement technique;

Technique 1: Making holes around tree trunk, then inserted a secret recipe of substances in each hole
with the application of sprinkler irritation system at height above ground level and at crown
height level every day during dry season, 20 minutes a day for three months, and the other

day for five months afterward.

Technique 2: Making holes on tree trunk in spiral arrangement, then inserted a plastic tube (1.5 cm in
diameter) together with three capsules containing a secret recipe of substances in each hole.
Technique 3: Making holes around tree trunk from stem base to the height at five meters above ground
level, 20 cm spacing between each hole, then inserted a secret recipe of substances in each

hole.

Technique 4: Making holes around tree trunk, then inserted one bamboo stick painted with a secret

recipe of substances in each hole.



NIATIUAAAT 35 (1) : 34-44 (2559) 37

' Y
M3 1 wzgsenddu 1imiu
- 14
Taensnszdulinswaiaaslylug uaziims i
a g . a 9
sruunuuRauros (springer) U5 Iaudu tag
nsnuseuseaddulugiwdimng Ju fuaz 20
a A [T A o 3 Y
Wi Aadenuiuszezne 3 @y nasantiuli
Y
o o v A - I
inuduiuaasenuiluszezina 5 heu
ax o o A = o ¥
FWMIFNTIN 2 1912338 UTVEIAY
(I ] 4
ngpan lanevinadurigudnals 1.5 au. 03
] 9 '
nhmsnz nmildasnszdu hinswsianussg
[} o <
ag“lmmwga (capsule) aalid1m0u 3
Mt 3 wzgseudiAungyan
Y d? = @ d’l a
vinTaududul)audsszauanugeainiiuau
Yszana 5 was udazginulszana 20 sy, 1d
asnszau linswsiaadlyluginie

AmMsFnihi 4 mzgseddunguan

] 4

9
vintiuld T ldvunadurigudnatalszunm 0.8-1

A Y

a0, 171523010 20 . MadouAIBAT NIz ling 1

A v Vv
wiiaadliTug 71913 13 mmiuims s smsny

L]

2 Ea
v a I
nnsa vazna ilunar 4 1eu

@

2. quéa linguandediueaaazisms

) o )

¥mie o 3 du TIuNIMNA 12 U emdaaIu
Fa Y 1
Ysnaveuile 137 1aun e Iifdunnanguanuay

2 ]
e ldaun lumanguan (ww) shimsduuen

dy Y o 2 Qy 1 A A dy 9 a
!.‘L!f]thL!ﬁ$%1LL1&ﬂﬁﬂl®Q%uﬁ]uﬂNﬁﬂJ1’Jﬂﬂ !uﬂhlllﬂﬂﬂ

1 2
A A 1

q’l 1 .ﬂy Y. 2 A o 9
uag ﬂsumuéummﬂ"lwnﬁmamaaumﬁmmmmu

A A yyda &L o 1A o
o LuEJ"lllmﬂﬂnqumwuﬂumumﬂymﬂ'iilz‘m"lﬂ

v :’ @
ﬂaunJuumuﬂqum”l (Figure 1)

Figure 1 Agarwood woodchips from the induction of agarwood formation in the stems of Aquilaria
crassna in the farmers’ plantation, Trat province.
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Figure 2 Agarwood powders from the induction of agarwood formation in the stems of Aquilaria
crassna in the farmers’ plantation, Trat province.
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Figure 3 Distillation apparatus for agarwood oil extractives of farmers’ Aquilaria plantation in
Trat province.
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Table 2 Description of agarwood woodchips for agarwood oil distillation.

. Distilled
Agarwood Weight of Water-Soaked period Method of

1:::23::;{1:::3 Replication :vg"zcllzv:;)?l? | powders (day) (h=hour, distillation
q P g d=day)
1 5 10 3h I
1 2 5 10 3h I
3 5 10 3h I
) 1 13.6 14 9d II
2 13.6 14 9d II
1 10.6 10 3h I
3 2 12 10 3h I
3 11 10 3h I
1 18 11 10d II
2 18 11 10d II
4 3 18 11 10d II
4 18 14 10d I
5 18 14 10d I
6 18 14 10d I

Remarks: *Agarwood inducement technique;

Technique 1: Making holes around tree trunk, then inserted a secret recipe of substances in each hole
with the application of sprinkler irritation system at height above ground level and at crown
height level every day during dry season, 20 minutes a day for three months, and the other
day for five months afterward.

Technique 2: Making holes on tree trunk in spiral arrangement, then inserted a plastic tube (1.5 cm in
diameter) together with three capsules containing a secret recipe of substances in each hole.

Technique 3: Making holes around tree trunk from stem base to the height at five meters above ground
level, 20 cm spacing between each hole, then inserted a secret recipe of substances in each
hole.

Technique 4: Making holes around tree trunk, then inserted one bamboo stick painted with a secret recipe
of substances in each hole.

*Method of distillation;

Method I: Portable steam distillation unit of central laboratory and greenhouse complex, Kasetsart

University Research.

Method II: Steam distillation unit: stainless steel pot with glass condenser tube.

Method III: Steam distillation unit: copper pot with stainless steel condenser tube horizontally placed in

water tank.
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Table 3 Results of agarwood inducement in the stems of Aquilaria crassna growing in the
farmers’ plantations, Trat province.

. Agarwood

.Agarwood Tree ages Dbh*  Height | Period of Tota.l tree Agarwo-od woodchips
inducement (year) (cm) (m) inducement weight woodchips per tree

1 %
technique (month) (kg/tree) (kg/tree) (% wiw)

1 12 14.15 10.22 8 81.20 21.87 27.99

2 13 19.74 11.00 43 82.50 9.07 12.37

3 14 18.93 11.87 12 105.57 11.20 10.85

4 12 23.42 15.03 16 211.77 67.87 32.21

Note: * Dbh = Diameter at breast height (cm)

Remarks:*Agarwood inducement technique;

Technique 1: Making holes around tree trunk, then inserted a secret recipe of substances in each hole

with the application of sprinkler irritation system at height above ground level and at crown

height level every day during dry season, 20 minutes a day for three months, and the other

day for five months afterward.

Technique 2: Making holes on tree trunk in spiral arrangement, then inserted a plastic tube (1.5 cm in

diameter) together with three capsules containing a secret recipe of substances in each hole.

Technique 3: Making holes around tree trunk from stem base to the height at five meters above ground

level, 20 cm spacing between each hole, then inserted a secret recipe of substances in each

hole.

Technique 4: Making holes around tree trunk, then inserted one bamboo stick painted with a secret recipe

of substances in each hole.
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Table 4 Quantitative data of agarwood oil from agarwood powders receiving from various
agarwood inducement techniques.

Agarwood oil Agarwood oil

Agarwood o Method of  "eightof (g/kgof  (Tora*/kg of
inducement Replication s e agarwood
techniques* distillation powders (kg) agarwood agarwood
powders) powders)
1 I 5 0 0
1 2 I 5 0 0
3 I 5 0 0
Avg. 0 0 0
) 1 II 13.6 0.582 0.049
2 11 13.6 0.582 0.049
Avg. 13.6 0.582 0.049
1 I 10.6 0 0
3 2 I 12 0 0
3 I 11 0 0
1 II 18 0.769 0.064
4 2 II 18 0.684 0.057
3 11 18 0.613 0.051
Avg. 18 0.689 0.057
4 I 18 0.761 0.063
4 5 I 18 0.773 0.064
6 111 18 0.713 0.059
Avg. 18 0.749 0.062

Note: *1 Tora=12 g

Remarks: *Agarwood inducement technique;

Technique 1: Making holes around tree trunk, then inserted a secret recipe of substances in each hole
with the application of sprinkler irritation system at height above ground level and at crown
height level every day during dry season, 20 minutes a day for three months, and the other
day for five months afterward.

Technique 2: Making holes on tree trunk in spiral arrangement, then inserted a plastic tube (1.5 cm in
diameter) together with three capsules containing a secret recipe of substances in each hole.

Technique 3: Making holes around tree trunk from stem base to the height at five meters above ground
level, 20 cm spacing between each hole, then inserted a secret recipe of substances in each
hole.

Technique 4: Making holes around tree trunk, then inserted one bamboo stick painted with a secret recipe
of substances in each hole.

*Method of distillation;

Method I: Portable steam distillation unit of central laboratory and greenhouse complex, Kasetsart
University Research.

Method II: Steam distillation unit: stainless steel pot with glass condenser tube.

Method III: Steam distillation unit: copper pot with stainless steel condenser tube horizontally placed in
water tank.
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Table 5 Description of quantitative and qualitative of agarwood oil from the various agarwood

inducement techniques and agarwood oil distillation methods in the farmers’ plantations,

Trat province.

Agarwood Agarwood Method égarwood . Price of Price of
. R oil (Tora’kg Agarwood oil ., agarwood
inducement woodchips of of agarwood  (Tora*/tree) agarwood oil oil (Baht/
techniques®  (kg/tree)  distillation* g (Baht/Tora)
powders) tree)

2 9.07 I 0.049 0.44 4,500 1,980

4 67.87 II 0.057 3.87 4,300 16,641

4 67.87 111 0.062 4.21 4,200 17,682

Note: *1 Tora=12 g
Remarks: *Agarwood inducement technique;

Technique 2: Making holes on tree trunk in spiral arrangement, then inserted a plastic tube (1.5 cm in
diameter) together with three capsules containing a secret recipe of substances in each hole.
Technique 4: Making holes around tree trunk, then inserted one bamboo stick painted with a secret recipe

of substances in each hole.
*Method of distillation;

Method II: Steam distillation unit: stainless steel pot with glass condenser tube.
Method III: Steam distillation unit: copper pot with stainless steel condenser tube horizontally placed in

water tank.
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