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SUMMARY

This fourth semi-amnual report on the "Fsseniial oil production in the highlands
of northern Thailand™ project covers the work at ASRCT's Essential 0il Research Station
at Chang Khian (Site ¢) which includes the collection of eighteen species of essential

0il bearing crops, varietal studies of twelve species, viz, Chrysanthenun morifolium,

Eucalyptus ¢itriodora, E, glcbulus, E. macarthuri, E, piperita, E. smithii, E, staige-

rana, lgvanduls hybrids, L. vera, Mentha cardiaca, M, piperita, and M. spicata,

Investigation on the proper cultural practices of Eucalyptus globulus, E, smwithii,

Lavandula vera, and Mentha arvensis was initiated, Distillation was done at the Station
and the 0ils obtained were sent to ASRCT's Laboratory in Dengkok for the determination

of their properties by gas liquig chromatography,

ITHTRONYCTION

After establishing £C57CT Tlssential 0il Tesearch Otation at Chong
{hian, many works on these crons Love been going on with progressive
results. Jfmong various essential oil crops which are most adaptive to
the environment, one promising species is found at present to produce
higher income and, consequently, may he zble +o compete well with opium,

The investigation revealed that Mek Tuai' (Chrysanthemun morifolium) is

the best cash crop for that site. Two problems needed to he solved for
this crop are: (1) The size of flower which is somewhat snaller than
these in the market which are imported from Uang Cho City, the People's
Republic of China., This may be due to either varietal or environmental
factors, (9} The product which is dried flower is visually different
from that of Tang Che City's., Factors affecting yield and size of 'Zelk

Tuai'! flower will be investigated in the next period,

Bucalyptus spp. and Lavendular spp. exntibtit satisfactorily per-
formances and are likely to he very promising species for opium substie

tute. Lavender shows vigorous growth =znd many of them are early blooming,
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Selection will be made on the Zesirahle spike characteristics for

future vegetative pronagation,

This report covers the works performed during the period of March

1576 to July 1976,

The research activities at LORCT!'s Essential 0il Besearch Station

{Site €) include the followingss:

(i) Collection of plant materials

Eighteen species of essential ¢il bearing crops are now grown at

the Station, namely:

Chrysanthenun morifolium (Kek Fuai)
Cymbopogon nardus (Gitronella)
Focalyntus citriodoera {Bucalyptus)

E. globulus { " )

E. macarthuri { " )

E. piperita ({ " )

E. smithii { i )

E. steigeranz ! " )

Lavanduls vera {*,ovender )

L. hybrid {Lavendin}

Mentha arvensis {Mint)

M. canadensis ( "

M. cardisca (Ccoth spearmint)

M. piperita {Teppernmint)

M. spicate (Common spearmint)
8T, (Patchauli)

losa damascens {Pamask rose)

Vetiveria zizamicides {Vetiver)

(ii) Varietal study cn the essential oil kearing crops

The promising varieties and/or species were further investigated
with enphasis on their adeptability to so0il and climatic copditions,
agrenonmic character, and pest and disease resistance. At present,

seven species are under investigation.
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1} Chrysanthenun rorifslivm, The deteils on planting system and

cultural prectice were mentioned in the previocus reports. During this

pericd, the nlants were prunned in June 1970 siter hearvesting at the age
ef 1% months., llew buds were sprouting., Yield of fresh flowers chtained
in this first year was 737.4 g per 400 n” {8,435 kg per ha) equivalent

to 1,291.75 kg per ho of Aried flowers.

%) Jucalyptus spp. OSeeds of gix Fucalyptus species, viz., E.

citriedors, E. globulus, . npacerthuri, L. pirverita, B. smithii

i
steigerana from fustralia were sowr in the seed hteds in Fareh 1972 o-

were transplanted in permenent plsts in June 1976,

lavandir nlants thot hove been grown

%)  Lavandula hybrid.
for a year were still growing vigorscusly but have nct yet bloomed. The
average height of plants was 31.3 ecm and the diameter of bush was AQ.lenx

as recorded in Lpril 1976,

LY} Lavandula vera. Many of the two thousard levender plants which

have been grown from seeds for nine nonths were hicoming., The first
spike was chserved on 10 MHay 1976. Spikes were measured apd dried for
distillation, The average height of plant was 11.2 cx and diameter of
the bush was 11,2 em ag peasured in Lpril 1576, The average length of
spikes was 17 cm. Flowers were Tound cdupacted along the inflorescence
axig of about £ cm at the end of spike, Five tec ten spikelets were

included in ore inflerescence,

5) HMenthe cardisca. Scotch spearmint which was harvested in Januory

1375 spreuted riore vigorous shoots. Flowers were chserved on 12 May

{
1976, Yield of fresh roterial of the second hervest

P
st as of 6 June 1976
o
- e b k) : - ™ 2
was L0 kg per 22 n” {17,500 g per ha) couprred with £,500 kg per ha of

\ : . : s . . .

&} Henthe niperits. Twe vorieties of penperrint, 'Irndenesia’ and
o a - -
'ITHaly e, 7' which were Leorvesiel in Jonuary 1970 nlse gprented mon:

U
“loened ox 17 P'ey 1370, The fertilizer forrculcn

vigorous shoots opd I

5=1%=10 was onplied nt the rate of 312,55 ¥g/hc. The fresh weipght yield
of veppermint 'Indoresin' in the second bhovvest {30 May 1576) wes
114,73 kg per 38.4 nﬁ {29,877 Yo ner ho). DHstillation wrs done after

(R,

the herbt wao nir-dried for &0 bhours. Low 0il content was ohtained

(G.37% on free moisture

A



0il of penpernint 'Itnly Fe. 2' was Jdistiiled and found to be difi-

e
ferent from the true peppercint oil preoduced commerecizlly elsewhere,

7} Hentha snicata., Three varieties of spearmint 'Israel', 'U.C.

¢

e, 1t, znd 'J,5, Mo, 2! which were harvested on 20 Japuary 1376 pro-

fduced vigorouns shonts ~nd bBloomed at the time cof the second harvest,

Spearnint !'Tsrael! Lloone? on 10 May 1975, The second harvest was
i ©
done on ¢ June 1974, Tresh weight vield wns 75 b mer 8.1 m {15,097 g

e

per ha), The nroneriy of 6il wrs the sore ns thot of o Jrpanese mint
. . ra

varlety designnted as "Toiwon Ted" and the nercentage of oil was 1,30%

-
v

on free ncisture basis,
Spearmint 'U.S5. Moo 1' hnd not tloomed yet, resulting in prelonged
harvesting date.
Spearmint 'U.5. To. 2! blcomed on 14 May 19706, The second harvest
2
was done on 3 June 1975, TFresh weight yield was 48,5 Zg per 38.4 =
(12,604 kg per ha). The percentope of o0il was 1,91% on free noisture

basis.

{1iii)} Investipation on cultural practiccs

1) The effect of fertilizer application on Japanese mint 'So Wo 1!t
vag initiated since 1k June 1G7%, The eror was harvested three tires

during the growing season. Yield

fertilized plots we per ha) per year and

178.7% kg per 1kid o (1?,10& g per nhs) per year from the non-fertiliczed
plots
2 Trial on prener spacing of Buealyntug srown for essentiel oil

nroduction wng conduchted., Deedlings of twoe speci

es o
e gl bulus =nd B, smithii, were rrown cn 2 June 1576 in three spacings:

!
25, 50 end 150 ¢ within row, ovd 100 e Tetween rows. [ split-nslot
design with four replicatiors wag errleyed., Tesveg ond yourg twigs wil

be harvested and distilled to
per unit aren when the *trees nre siz months old,

3) Trial on rote of nitrosern fertilizer opnlicntion for lavender

b G

was conducted, Cernination of Lovendula vers seeds ia the seed Leds wngs
I

siaized cerplate hleock Jdesign was used

prae

hree vates of nitroren fertilizer, vie.

"
&
T



h £2,5 k¢ per ha each of © and T, The plantis were spac
45 e within and between rows, After o yenr in the plots, alternate

nlants and rows will he rencved to give o spacing of 89 e in Loth Jirec—

(o - 3
{vi) Plen for future werk

1) Trinl on swacing end planting material of Chrysanthermm moris

Iiaum,
The experiment will e strried in July 1575 and will he finighed iz
June 1977. & split plet desipr will “e emnloved with four replications.

i u
Four spacings, viz. 18, 20, 30, and L0 crx within row will Te investigated
in main plots of & x 8 m, using the sane dists

The two sub-plots, % x % m, will be splittec

setting the different planting nmaterials; viz.

Yield of fresh and dried flowers will he recorde:

&

2) Study cn the effects of planting dates on yields and other

characters of Chryvsanthemum morifolium,.

The experirent will be siarted in August 1978 and will be finished
in December 1977. L Latin-sguare design will e employed with four
replications, Feur detec of planting will te Zone at 15-day intervals,
teginning from 10 Lusust 1676 and ended on £k September 1976, Area used
in this ezperimert is 10 x 2% =", which will ke Jdivided into 1% nlots of
2 » 5 each, Opacing will be 30 o for Toth hetween zad within rows.
Vield and size of flower, weishi of 100 flowers, date of flewering, and
Ial

blooning period will he recorsed. Conditions of temperature and relative

humidity during the cunltivation will bLe chserved,

?’i

3) Study en the comprni~hility and conpericlity of damas! rose ‘Deoss
L=

with its own root., The

109 ¢n between rows., Size of plots will Le © x & m ond hlocks size will
Be 2 % 6 . Tumhber of plants uzsed in this exneriment is 199, Yield cof

LI



flower ir esch treatment will he recorded., Tistillaticn will Dbe dons

at Chang Thian Station end the oil will Be zralyzed nt LAORCT's Labora-

3

2

tory in Tangizol to deternine their qualily.

(v) Digtillntion

& ot LSRCT Hssential £il

Lo LLECU's Torctory to deter-

[

CONCTLUSTILT A1 DESCUZDIOY

During this period all fieli works were continuing smoothly at AGRCT
Tesearch Station, Chang Yhian, and laberatory works were dene at ADHCT
Tead Dffice ia Dangkek. IDighteer snecies of essential oil bearing crops

L

were ccllected. The newly intrcduced specics were Bucalyntus citriodor:y,

E. nmacarthuri, B. piperita, and L. staipera-o. Their germination per-

centope was high and the seedlings srew vigorecusly. Yield of Chr ganthe-

A

nan flower which was cbtained from the second harvest was higher than

thn the firsts after thet, all nlants were prunned., Abeout 30% o
3 9 E 7

-+
Q<
=

seen grown for nine months were

“looming. Ls a result of sexunl reproduction, Lavenduls vera seedlings
t

exhibited preat variation in characters of leaf, growth, flower spile,

cge of floverin~, ond yiel” of flower per individenl plent. Selectior of

P e Zdone, Four

1y 4 oy oy
ST‘Q I a_nug [N




Chrysanthemum morifolium. Multiplication plot.

Chrysanthemum plants after harvest.

Close-up

of Chrvsanthemum flowers.

Harvested Chrysanthemum flowers.




Seedlings of Eucalyptus globulus. E. smithii

E. staigerana E. citriodora



Lavender seedlings {Lavandula vera). Lavender plants before blooming.

Lavender spikes. Lavandin (L. hybrida)
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General view of the experimental plots.

cardiaca
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M. piperita 'Germany'

P

M. piperita 'Indonesia'

M, piperita 'Italy No. 1°

M.

piperita 'Italy No.

a1



ta 'Italy No. 1!

spica

ta

splca

M.

1

2

spicata 'Israel!?

-M_'

gpicata 'Italy No. 2!
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Essential o0il distillation shed.

Packing the herb for distillation,

Portable steam still.

Stove for distilling tub.
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The resident-office-laboratory-building.

Preparation for distillation.

Stainless steel, steam gtill in the small laboratory
room of the building.

Distilling.



