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Editorial

We are already half way throngh the yvear 2000, and so farn,
1t s been a busy, but frntful tme forus al the Qroeen Sirikit Botanic
Crardien, Manous cooperative programs inyolving biodwersity con-
servation have been initisred or put underway. The UNTTAR Weork-
shop (page 7) 15 a good example of a successful cooperation al
intemational level Weare pleased to be recopnized and the Gar-
desn chesen as the venoe 1o host the event,

in this ssue of the BOO Mewsleler we bang &0 vou o
research note by Dr, William B, Grant, Emerimas Professor, MeGill
Liniversity, Conada, Prof, Grant, 2 Fellow of the Linnean Socicty
of Londona Fellow of the Boval Socizty of Caneda, and
recaptent of manyawards and horors for hiz contrebution in the tield
af plant genetics, wrimes shout “'Mlams as Detectors of Emaron-
mental Mutagen'™ & field i which he is 8 ploneer. The featurs
article “Prodoction of Arematic Plagtz i Asia - A Overview”,
was prepared by D Narong Chomchalow, Dr Narong, who is
currently with the Office of the President, Assumption University,
Bangkok, was formerdy FAQ BEegional Plant Prodoction Officer,
He has enormons experience in-gpricultural rescarch and
development, and has been the author andfor editor of a large
number of publications, including MANMAP {Mewsletier of the
Asian Network for Medicinal and Avomagic Plants).

[ is warth noting that the Garden was visited by mone than
TOO students during the lastvear. This s a fine indication of how
young people today toke an active imterest in hotanical develop-
ment, The Garden hos benefited in vanous wavs from this inferest,
for example, the voluntesr work of Fay and Sarah Alikhas o Nakors
*ovap Infernational Schaol, Chiang Mal, whoassisied in the format
of the newsletter and in designing the Garden wehsite.

Please vish our wibsile Dawew aoisiles coin g ahe 2000
W will make every effiort to prodoce this resoures 15 being user-
triendly and informative as possible. Your comments and fecdback
regiarding the website and the Newsletter will be greatly appréci-
aled,

Suyance Vessabutr, Ph.D.
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BGORNEWS

Changing of the Minister

Mr. Pinyo Niroj has been appmntad as
Mimster to the PM's Office to oversee the
admmistration ard policy planning of the Botanical
Carden Organization since November 1999,
Mr. Panyo replaces Mr Jurintr Laksanavisith, who
ook up responsibilitics as Minister to the I'M’s
Ciffice for the Spons Authority of Thailand, and
the Office of the Narcotics Control Board.

Congratulations!

To D Suree Bhormibbamon, who received
the Royal Decoration of Knight Grond Cordon of
the Modt Noble Order of the Crown ol Thailand,
which was pranted by His Majesty King Bhumibel
Adulyade; on this year’s Coronation Day
i3 May Z000). Dr. Surce Bhumibbamon, a BGO)
board member 1s Viee President for Imternational
Adtaws, amd Director of Andaman Institute, Krabi
Campus, Kasetsart University. This is the third
Hoyal Decoration he has been granted.

Welcome aboard!

M. Chachart Buraphacheep has been appointed as Deputy
Director of Queen Sirikit Botanic Garden for Administration, effective
June 1, 2000, Mr. Chaichart graduated from the Faculty of Pharmacy,
Chulalongkorn University in 1979, Singe his graduation, he has warked
a5 manager in several chemical companies; and studied at the same time
for his degres in business administration at the National Institute of
Development Administranon (NI ) He obtained his MBA from NIDA
il 84, With his extensive experience in business management, Mr,
Chaichart hopes to contribute his knowledge wward the development

of marketing for the QBG.

M e Mivgf has vizited the OBG soveral fimoes vince
e ok i the pespousibilog

Appointment

Welcome Lo the new executive board
membet - D, Suraval Wannakrairo). Assistant
Professor, Department of Horliculture, Kasetsart
University. Dr-Surawil has repleced Dr Pakormn
rivakorn, who recently resigned due to his
demanding teaching responsibility st the National
Institute of Development Admanistration {NITRA).

INSIDERUW B &




JBGEAGTIVITIES:

Northern Agricultural Fair MNational Children’s Day

The QBG participated 1 the Northern
Agricaltural Farat Chiang Mai University during
f-12 Diecember 149494 by presenting an exhibition
om " Thei Medicinal Plants,”

On 8 January
20000, the Cranden
celebhiated Na-
tional Children’s
Day by providing
free entrance
and Iunch for

voung kids and thear parents, The children had
i chance (o
enjay activi-
tres inclhiding
games and a
visit to the
Gilasshouse
Complex .

e eihibivion regeivad sl affertlon for e pilifie,

Participation in ICV-2

The 2" International Conférence on Vetiver 2000, at Phetehaburi Province. The confersnce
{(1CW-2)was organized by the Office of'the Roval — was held 10 commemerate the 6" Cyele Birthday
Development Projects Board with support from  Anniversary of HM the King of Thaitand
the Chalpattana Foundation during 18-22 January

Lh Weeraohal Nanakaory, GG Ofveion ane of the Tsene Flois Ceeden paelicipated o e poaferonce by proront-
Apeakars, W Gesn e g welcon e Divel Experisaces in arexhilifion o " The Uise of Veriver Grass Jor Land
of Feliver” Ereverlogecend (v Bl CNNT aren ™,



GARDENBDEVELOPMENT)

QBG Classhouse Complex

The Glasshouse Complex
of Chueen Sirikit Boranical Ciar-
den {1715 almost ready for public
viewing. [41s anongoing project
expected to be completed by
August 2000, The Complex
comprises & axhibition conserva-
tories and & plasshouses for plant
collections.

ol |
-

The largest conservatory s the
“Tropical Rainfores: House™ (2, background)
witha floor space ol 1000 sg:m.and o height
of 33 m. It holds the Garden’s collection of
native palms, cycads, and fems with emphasis
on lropical rave species of Southeast Asi,

sheltening over 100 species of
aquatic plants which grow at the edge of riv-
ars, lakes, ponds, streams, and marshes, the
Aquatic House (3) displays waterlilies.
aguatic ferns, reeds, waler hyacinth, and
SOME Insect-eatng species (camivorons
plants}.

Haverfal! fn e Tropdeal
Rawforest Howse

The -Arid
Honse (4) Features
the cacti ¢ollection
andd other succulents
including native
euphorbes, Ameri-
can agaves, anid
Adrican aloes.

The Orchid and Fern House (5) has emphasis on the native orchids
and ferns, however, it features other epiphvtes such as bromeliads,

The# glasshouses for displaying plants in collections (6) are
grouped according to plant usage and their cconomic importance. The
collections include crmamental plants, wild species, ethnebotanical
eollecton, and medicinal plants.

ki



WORKSHOES

UNITAR Waorkshop

During 20-24 March 2000, the ()BG
hiosted a regional workshop on “The Application
of Multilatersl Agreements Related to Biological
Driversity™, The workshop was a collzboratnve
program of the United Nations Institute for
Traiming and Research (UINTTAR), the UNEPR, the
EINESCO: and the Office of Environmental Policy
and Planmng (OEPP), Mimistry of Science,
Technology, and Environment, Thailand, The
finasicial supportofthe Carl Duishers Gesellschall]
andl the Hanns Seidel Foundation is greatly
appreciated. Thers wereabout 30 participants from
various national and overseas institutes. Judging
from the response of the participants and
sponsors, the workshop was a greatsuccess.

e,
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Parataxonomust Training

The 3 Farataxoncmist Training Workshop
WHE :1-1'g:=.|1m=.:l durimg 24-27 April ZO000, at Coeen
Sirikil Botome Garden with ficld studies g Don
Authep-Pul-and Doi Inthamen Matonal Parks.: The
worlcshop was co-sponsered by the Natienal Center

-.__.""‘-"

for Genetic Engineering and Biotechnology, Minis-
try of Science, Technoleey and Eoviromment. The
workshop, with the theme of indigenous plants and
Iocal wisdom, was a successiul one,

Tis - Faratsxonomnist Training Miorkanog s
arpanirad canmially) with tha s | Sopmer plant
sonsEialor v raising mwarengse n: felavant
ssues of varinls aspects =or he Bffectivaness.
alfinld studad e werksbop will sccommodate.
nof mora thar B0 particpanda: Thoge who gre
imarasiadin the progiin, piedsa Contact e
Educativn Feczion, Technical and: Sezaanch
Departrodnl, fel 288177 -gxt, 1635 ar 1208,

HUMAN BRESOURGE MDEVELOPMENT,

Staff Relation Workshop

A swff workshop related o organization
developmient was hald during 8- L0 Morch 2000, The
warkshop was pimed o improve the overall
winking environment al the Chcen Sirikit Botanis
Crprden {prctured below).

Botanical Training at RBG Edinburgh

wir, Sanci Wattama ond Mr. Pivakosel
Suksathun, two QBG botanists, visited the: Roval
Botanic Garden Edinburgh during 9 Muy — 8 Jung
2000, Mamy thanks to, Dr George Arpent, Headoof
South Aman Botany, who kindly provided them with
supesvision and aceomunodation.

QBG-DANCED Capacity Building Project

Fllowing  the wisit b0 Denmark
[2EApril — & May 20000 by the project manazement
group led by Dr. Weerachai, Project Director, and
D Peter Korl Hansen, Chief Technical Adviser:
twelve QBG staff have pone for specific traning
programs at various Danish partner insitutions
during the months of May o July 2000, The training
topics includs planl faxonomy, and herbarium and
database management at the Botanical Institue,
Limversitv of Aerhus; gnd environmental education
at Esrum Moeellegaord Environmental School, The
training programs include vigiis 1o the Botanic
Ciarden and Zoological Museum i Copenhagen; the
Matural History Museum, and other gardens in
Denmark and Sweden.



Marketing and Tourism Training

Through the WNetherlands Management
Corporation Program {HBMCT, M Eoberl Babon was
assigmed as @ senior adviser 16 assist the QBG Marketing
Department betwesn 30 October - {4 Movember 1999
After his-assignment, M Nabon Kindly aranged for
M. Patavee Sangchal from the Marketing Departmerl 1o
attiznd two training programs concerning marketing and
tourigan in the Netherlands during & April — 8 My Z00H)
The two programs incliuded topics in *“Marketing for Ho-
tel und Teurism Management™, and “Commercial han-

agement of i Recreational Botanica] Gurden™. Ms. Patavee had the opportunity to visit Kastee tuinen
Arcen, Keukenhot Lisse, and the Rizste Herbanium, Leiden. Our.sincere appreciation goes o M.
Fober Mahon, and the MRCE,

Special Lectures

[ Sermiap Waswaar, a Thai expert on
water filies, @uve o talk on “Water Lilies and the
Culipvation Techniques™on 23 January 20000

o 27 Jupe: 200005 Do Anders Barfod
(pactured lefih a palm exped from the Department
of Sysremaric Botany, Aarhus University, Denmark,
was invibed 1o give a special lecture on “Palm Clas-
sification’ w the DB stafl, studess, and academne
members from local universities,

VISITORS:

Mralessor Rapee Sakeik, o world leading M, Tadao Ching {seated third left),
orchid ‘specialist, wisited the Garden on Pregident of the Asian Development Bank (ADB),
19 Movember, [999, vistted the Cucen Simkit Botamic Garden with g

select group of ADE delegates on | March 2040,
Cruring 6 —& May, whilg all delegates atiznded the
3130 Anmual Meeang of the Board of Governors
which was held in Chiamg Moz over 300 of their
JCCOMpPEnYIng persens lovced the CGarden,

Prafs Sokele vizied e il orefdd collecion,




H.E Chuan Leskpai, Prims Mimster H.E. Nigls: Dyrlund, Ambaszsader of
visited the (IR on 20 Movembar 14599, Drenmark 1o Thailand, pesd a visit 1o abserve the
B0 s activitieson |53 June 2004,

The Meime Minisroe amd the G8G Divecior af-the. Rock

Ciadden,

On 13 Jammmary 2000, participants of the
4% Imternaticnal Traifing Prognam on Sesfamahle
Hlrghiand Agriculteral Development visited the
Gardien, and attended o lecture on “Management and
Conservation of Biological Resources” given by
O Siwsnce Yessabulr, Head of the QBG
Technical and Research Depanment. The program
wis orginised by the Feeully of Agriculture,

Chinng Mai Liniversity, with support from the

lapanese International Cooperation Ageney {J1CA)

R REERRYE R

QBG Publications

Flora of QBG Vol.6 Special Offers !l

Florg of QBG Ve, 1-5, 15 500 baht each.
A sat al five costs anly 2,000 bahkt fnot  in-
cluded shipping and handling).

Flera af QBG Vol.s fea
turing native
grehids  af
Thailand is
now available
for &00 baht
{not included
shipping and
handling).

it has mare
than 600 coloured
phatographs of 144
species of Thai wild
archids with their

[ amiuci:

scientific and local Virbeiing Beprinent
names, description, and f:."!"j'_.';':'Jf";"'I'Ifl__:_ i
distribution. EvEamy M S0080 Phailana

Fule (he Bie JRAITR Fak (66 53] 249753
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wd o) EF NEWS'

The Sanga Sabhasri Research Foundation
(SERF) granted 200000 baht as scholavships o
|4 students from several local schooels on
29 Daecember, [999,

)

AR e iy

New Releasell

Greeting cards and postcards
in a series of "Thai Wild Orchids”
are now available.

Please place vour orders to:

A setf ﬂf fﬂLiI" EFEETing cards Sanga sabhasn Foundation
can be ordered for 40 baht, and a e/ Miss Sineenat Honlhuy
set of twelve postcards costs only QBCG, Box 7, Mag Rim

60 baht (net included shipping and Cliarie Mai 50180, Thailand
handling).

o -

Taimuluaau

“Treesin the Ganden™
Handbock {in Thai language ) 1o study
mcdirenous trees in the Quesn Sivikit Botame Garden

212 pages with colered dlusmrations

Available for B2




Plants as Detectors of Environmental Mutagens

Walisars I Gl Bmenies Professor,

Depenmanr of Plapr Seience, MoGIl! Universeng,

Sacihvialy! C.'.'J:'Jphﬁ. afdc Afae de Heljevae,

Clusbeg, FISN 3WEL CAMNATIA

There are several plants thal possess unigque charac-

teristics for screening and monitoring environmental mutagens.
A mutagen, like radiation. or a chemical like nitrogen
mustard, by affecting a gene or a chromosome: causes an
alteration from the nonnal conditen foan altered one, e.g. awhite
sector in d normally red flower or an albino condition in
humans, As g result, mutabions may lead to adverse ge-
netic eflzcts on fifure generations, This may came about by
affecting cerm cells (gametes) resulting in the accumula-
tion o’ heritable abnormal genes in the population. Alse,
by atffecting body (somatic) cells murations may resilt in
the formation of malignant cells o individuals. In plants,
a fasciated condition, the abnormal Hlattening orwidening
oul of the spike or stem, as in the garden cockscomb
{ Cedoria crisiato) 15 commaon. 1t has been estimated that
[0.5% of infants have some . hereditary deviation from ik
normal develepment, The question arises g5 (o the extent Fassinion of garden cockseomiy
this genetic load is determined by the  processes of matural mutagencsis and the extent to which it
is induced by the mfuence of mutagenic envirenmental pollutants artificially introduced mio the
biosphere. Ttis ¢lear that the number of defective infants will rise as the pollution of man's environ-
ment increases due o the introduction of chermical compounds into the biosphere,

Synthetic chemicals have steadily merensed and become an integral parl of modem society,
Chemicals may enter the atmaosphere, soil or warer through a variety of direet or indivect rowies and
be inhaled directly or ingested indirectly through the food chain, Via either route, they pose a risk
to human health. Peoplé can ey out il they are pinched. but not =6 when they are unknowingly
affected by chemicals from the stmosphere, water or soil that creep silently up the tood chain.
[Direct chemical pollutants anse from emisstons from motonzed vehicles; industnal etfluents, nuclear
reactors, refuse buming, and personal habits, such #s smoking. Some gaseous and particulate forms
are dissipaled inte the open air over large geographic arcas of the globe, whereas others, such as
cigaretle smoke and household chemicals, are released ito more confined areas. Human bemngs
may be axposed 1o single chemical 8t relativély hagh concentrations ot & combination of chemi-
cxls as i the case of individuals who come in contact wilth chemicals in their manufacturing and
application.  OF concemn Tor humans has been the relatively long lag period {15 or more years)
betwesn exposure and overt effeer.

The genetic effects of epvironmental chemicals on the flors and taona {incloding the baild-up of
species resistance) and on the ecosystem are also of considerable concern. While long-term whaole animal
biogssayvs are viewed as the most satisfactory procedures for assessing mutations, such tests are very
expensive, as well as times and space consuming, As a resull, plant genetic test systems have been
developed. Plants which provide such systems for detecting and analyzing the effects of environmental
mutagens nelude 4l (omon}, Arabidopsis thaliana, Crepis capiliaris, Glveine max-{sovbean), Hor-
aeum velgare (barley ), Lilivm, Lycopersicon exculention (tomato}, Nicotiana tabacum (tobacco),
Corvam sativa (rice], Pivem saivam (pea), Tredescaniia, Teidcum, Ficia faba, and Zea mays (Crant,
1994, Plant assays are ingxpensive o use, easy 10 regencrate and the cost oftraming individuals is




relatively small, The detection of sirborne or aquatic pollutants may be carried out on-site or in the
laboratory, Plant genetic assays are the only systems currently in use as on-site monitors o pal-
luted air. The use of plants to test for mutagens is not new. The Gene- Tox program of the L.
Ervironmental Protection Agency reviewed nine assays in seven plant species for lesting plant
genctoxicily - A, Avabidopsis, Glveine, Hordeam, Tradescantia, Vicia, and Zeag mays {Cirant,
19997, These nine assays have been shown 1o have a high sensitivity and 1o be most appropriate for
the prediction of carcinogemicity (Grant, 1994}

Twa assavs, which are considered ideal for i sine monitoring and testing of mutagens, are
the Tradescamia stamen hair assay and the Trandescantic micronuclens assay. Both assays have
bean used to investipated polluted aquatie sites, air pollution around commercial and ndustral
sites and polluted soil (Ma er al, 1996; Kong and Ma, 1959),

Perhaps the greatest contribution of plant genotaxicity assays will be their continued use far
ambient air and aguatic i vise monitonng and testing that can be carvied outona global scale. Higher pland
eenetic assays prasess many advantages that make them ideal forvse by scientists in developing Countries
(Plewa, 19385,

A mew international initiative, “The International Program on Plant Bioassays™ was stafed in
1992 under the leadership of T.H. Ma, W.F. Grant; and F.1. de Serres: Three test systems were used in
an international study; the Dadescantio micronucleus test. the Tradescania stamen hair test; and the
Vieia fibe root chromoseme ahermation test. In 1993, a workshop, sponsored by the United Nation
Enviranment Program, was comndueted at Quingdae Ocean University, Quingdan, People’s Republic of
China to familianze participants with o fellow-up study. This involvesd the practical application of two of the
three plant Boassays to monior or test for pelluted air, water or soil intheir honze region. The participants
from 14 countries completed their analyses and 26 manuseripis have now been published in
Mutation Rescarch (Grant e ad. 19993, It is-planned to continue this global environmental
monitoring.  This kind of monitoring work ¢an be carried out as an accessory project in any
research faboratory, Individuals interested in participating in this global environmental monitoring
may contact the Principal Coordinstor; Dr. Te-Hsin Ma,. Department of Biological Sciences.
Wasrgoner Hall, Western llinois University, Macoimb, llinois 61433, U.5.A.

E-mail: miftmigina,eon by edu
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Production of Aromatic Plants in Asia -
An Overview

Mg Chemchalow
EMTice ol the Presidons, Assumption Dniversin
ook, Thailasd

INTRODUCTION

What are Aromatic Plants ?

Ararmatic plants (A) are plants that possess aromatic compounds, mostly essential oils which are
volatile at room femperature. These compounds are synthesized and stored in a special strocture ealled
“eland” which is located in different pans of plants such as leaves, lowers, fruits, seeds, barks and roots.
I ancient times, these plants wers used as raw matedals for their fragrance, flavor, or therspentic proper-
ties. [nmadern days further te the raditional methods of usage, essential oils are extracted from aromuatic
planis by various means and utilized in the production ol vosmaetics, phanmaceuticals, botanical pesticides.
and other applications.

Importance of Aromatic Plants

Aromatic plants can be divided into four groups based on how they ane utilized:

* s vaw materials for essentel odl extraction; This is the major use of AP and is the one deal with in
this paper.

* Ay spices: These are plants in which their non-leafy parrs are used as a favoring or seasoning.
* A ferbs: These are plants in which their leaty or soft flowering pars sre used as o flavoring or seasoning,

* Miscellaneouws group: These are AP used in some ways other than those mentioned above, for
example, s medicines, cosmetics, dyes, air fresheners, disinfeetams, botanical pesticides, inseel repel-
lents, herbal drinks/teas, and potpourris,

People have made extensive uses ofaromatic plants from time immemorial, The Egyptians, the
Persians. and the Babvlonans were known to grow and use AP in making perfumes and other scented
waters from a distillation ofrose petals and orange blossoms, In the Ovient, AP were prown in the palace
compounds and used as raw materials to make incense, perlumes, and scented water,

With advances in technology, large scale production of essential oils bas inereased gnd modern
Facilities for processing and utilization of AP are emploved. Essential oils can be extracted by various
piysical and chemical processes such s steam distillation, maceration, expression, enflearase and solvent
extraction. The extracted avomatic essences are used in favor and fragrance industries, cosmelics and
other aromatic produces,

Recent Popularity of Natural Flavor and Fragrance Derived from Aromatic Plants

several factors have contributed 1o the recent popularity of natural flavors and fragrances derived
from Al



Back-to-natuve campaign: The srowing dissatisfaction with synthetic chemical preduets n perfumery,
food, cosmetic, and pharmaceutical industries has motivated many people to um to natural lavors angl
fragrances chiained from AP,

Health conscious: Certain synthetic flavorand fragrant compounds nsed invarious indusines have been
knawn to canse health hazards. Thus, there industries were foreed to use natural meaterials even ata much
higher price,

AROMATIC PLANTS IN ASIA

Tropical and sub-tropical Asia are rich in the number of specics of AP due (o their favorable
climatic conditions. The earliest kinown records related to APwere from Asig where the local people made
use of indipenous plants invarious raditional ways. In Inclia. forexample, old literature mentions nameas
uses of essences ohtained from plants in performing religious rites since prehistocie umes. India s el
as the traditional home of oriental perfumes (Shama 1996). In China, Emperor Shen Nung, who lived
around 2800 BC, held regular spice commusdity market and practicing what he preached, consinmed large
quantilics ol spices evervday to strengthen his health and proleng his life. Throughout the Jong history of
almast SO0 vears, the Chinese have continued to put faith in spices for medicinal purposes and for pre-
serving and flavoring foods, Al present, Chinese people make use of more than $00 species al AT, not
only far their flavor and fragrant properties, but also as medicines. China now produces more than | 20
natural eszential vils Frdomestic -:u:.l"-ﬂlmpnu:n s welh as tor export mar bosts a0 1996,

List of Aromatic Plants in Asia
Forconvemence in describing AP, the following system of grouping is devissd:

L. Naturally-occurring species: These are AP which occur naturally in the wild. Mative prople normal by
collect thim for their cwn domestic uses. Some, however, are collected in lange quantities for industral
processing, They can be sub-divided into three categories on the hasis of the quantity available and their
potenitial

(1) Available in simall guiine: These are AP thatare found scattered in the wild in small quan-
tity. However, they are siif] eollected for domestic uses. T he listis givenin Table 1

(24 Averlahle in farge quaminy: A few countries in Asia still mamtain natural forests whene AP are
erowing in pure stands (e.g. Pins spp.), or seattered i Jarge number such that native people can epma
pood income by collecting them from the wild and selling them to local essential-ol factories, Examples
can be sited of @ few factories in Wepal which process pine resin from Piss roxbarghil for the production
af furpenting and resin, Abous 4000 o 5000 Lof pine resin are produced ammsally (Rawal 1996). Compa-
rable situation can be found in Norhen Thatland where similar product is ebtained frons P kesiva and
B merkasdt, The list of naturallv-occurting AT colleeted for processing is shown in Table 2.

Conmercial utilization of naturally-oceurring AP1s tacing a number of constrains particularly the

lack of raw materials for the thctories, and where the material exists there is the lack of manufacturers. In

Nepal, with the establishment of a state enterprise in 1991, known as the Herb Productions and Process-

ing Compary Limited (HPPC L), such commereial utilization of naturally-oocurring AP has taken o stromy
foothold in essential-oil industry in the country (Rawal [1996]).



(4 Potential nemerallv-oeewering species: Taking advantage of the abundant natural ly-growing AP in
cemain countries with suitable ecological conditions, e.g. in Bhutan, Leo PDR, and Nepal, attempts have
bezen made w explore the possibility of industrial utilization of cemain species in the future. The spacies thal
have been selected. through processing and marketing studies, are shown in Table 3,

Table 1. List of naturally-occurring AF in Asia available in small quantity for domestic uses

Seientific name Common mame: Family Parts used E‘nnurr].r_.
ACOnLE griies Sweetilig Aracese Acrial parts L..Etir
Aquificrta cvaseny Eap lq-.:_!rn-:-:gﬂ "I;h:.rmé_lanf_nu@au |
CHERERGRI ers. That einnaron Laurgceas Tiark THA
. denerenric Viatmmess sassi [T FTE Bark VIE
£ tamaia Indisn einmamon LaLiracene Leaf EI;II
Elsholizia fanda : Lamimceas

Hingisha tepens - AsleTacoas

Hamalomens aramalics: - Aracens Bheome

Litsea cihebn Cubeh Eauraceag

Fatlveria sizanioider Veliver | Pouceae et

Adogred froon Conmter Beports in ASICMAR FARAR 3-89 Nov 96 feoe deraily in References)

Table 2. Listof naturally-occurring AP in Asia available in large quantity for industry

ﬁ!:_ié_-uﬁﬂf: name Comman name Family Parts used Conuniry
Arcemizie valuariy b g Azterncens “Aesial parts MEP
Cimmanomnn Slaucescens - Laaracese: Berry MEP
v disfang = Poaceas -Ac['_i_s] parts NER
Lraulteria fragraniivimg Winteriansen Ericacens Leaf NEP
Sunipetus. indicis Tuniper Ciipressaceas | Bamy: MEP
Nevdaxtackys grandiffora Spikenard Vileriungeens | Rhizome HEP
Py kosiva Pine Pinaves: esin THA
B niarkustl Pine Pinacese Risin THA
5 rorburehi Pin Pinaccas Resin TNER
P#-"'_r-'l_c.’.’u_ ui':'p;ti-n'-:_.-.-r.a;::a-. ]-I'l!l'“'l“‘"'T"":‘3 RS Purmeliseene. | Whole plant 'f'-._’EIE_i
Lisnea spps Mamading Spp. Lighens/Tres maoss Usneaeae While plant MER
i F}:tdﬂ.h'er'réﬁ"r}_n ﬁﬂi:’:-&ﬂ,?ﬂ;ﬁﬂﬂ Rhododendron Ericaceas Tuwig HEP
ermtheviling armatin Zanthozylum Rufaccas Fruit MEP

Except for Pimes kesiva and Bomerkusit in which their resin collected from the wild in Phaifand ofl others are fron
welel sewiroos fa Nepad (Rawal FR05)

More:
LAD

BT = Bangladesh, BHU = Bhuthan, CPR = Cambodia People's Republic, INDY = India, INS = Indonesia,
Loy P, MEP = Mepal, PAE= Pakizian, FHI = Pllipines, 5BL =500 Lanka, THA = Thailand, VIE = Yietnom




Table 3. List of potential naturally-grovwn AP in Asia

Srigntilic name. Common name | Foamily Part msed Country
Abies densa Sitverfir Tinaceie Waod BHI
Avorus celiiminy Sweel flag Aracean Rz HHL
Acoris gradtings . - Araceac Rlizoime: LA
Adehasma ingicum - Serophulariaceas Acrial parss LAG
| Ao . Cardanom Zingiberceas Frint LAG
_E.fmrﬁmstm.ﬂm EXRpAGTT amphor Lauraczaz Wi LAG)
Artemisia vilaaris Mzt Asteraceds Aetial parts B
Hlumea balsamniers . : AStETRCeAC Eeaf : LaAg
ﬂ';_;'ﬁpﬂ'i;p&cffq;iﬁ.ﬁ_m_&.ﬁé:gm{dg}.u - Eftmnj}lhdeaﬁ:enﬁ ﬁmri.l.t["plll_lﬂ-s L-’d:l
Gvasili Cassia Laurscens: Fisrk, Teaf LAD
£ arbidtussfolfum . Lavmeeac: Bk, leaf LAD
a;n’&gﬁmﬁfg-ﬁﬁmﬂm- - ’]'uﬁ,qﬂi.:uneiﬂ_: Saw dust Eaay
e e S Laminceas Asrinl parts LAG
Fucalypius globuins Eucalvpt Myriaceas L LAG
Heonttlomena aocadin - Araceac LAFTERTE LA
Fypiis stuaveolens - Lamineese Herb [AG
Litseer cnbieha Cubeb Laracipe Friiiy LA4c)
Fanthecylin: armoson = Rutaceae Fruis _ LAG

Srpemy Lenmg (FVOEL Sowhavong (PR

L Crltivated species: AP grown incultivation, normally are sefected from promising varicties or clones
from the wild, or have been improved through breeding, or introduced from other countries. This group
can alsa be sub-divided into 2 sub-groups on the basis of their scale of cullivation and their potential for
cultivation.

{1} Small-seale culitvation: Normally cultivated in backvard gardens or in mixed, subsistence cropping
practice for domestic uses or processing in cottage industry | Table 47,

(20 Large-seate cultivation: Aromatic plants with sufficient marketand use in different industries are
cultivated in large scale. Table 5 provides a list of major plants known to be cultivated for industrial
processing.

(31 Potential cultivated species: AP that have been subjected to extensive yield trials at research sta-
tions. They are normally introduced crops that have been grown commercially. Some, however, ave
native species that have been found to e promising after investigation with respect to adaptation 1o
cultivation, having yvield of essential oils, with simple processing technigues, and with assured markets
( Table &),



Table 4. List of AP cultivated on a small-scale in Asia

Selentific mame Commaon name Family Pards used Country

L st Lesch lime Tartaeme Fruit peel THA

Saswisiin sanbae Arabian jasming Oleacene Fiotel (M1 PHI
Lavandia angusiifalia Lavenddr L,n'i'ni-unpm: Flower [NI

L offivinglis . Eavender -Lamm-;:&u-e: Flower D

Lonitis faponic Honevsuckle. Ciprifoliacens | Flowes

AMicheliaalive Chimpl Magnoliaceas | Flower CPR.THA

Ocimum gratissimunt Lamon bisil Lamiaceac | Aerlalparts. | VIE

O tonuiflormim Haly basil Limiacene Agrial parts | THA

Belargiizm capifahon Al of Toscs poran ium Geraiacese Lenf [t ]

£ arizpum Curly=besrved peranium (ieraniacese Leafl [ML

£ fragrans Mutmeg-scented garanmmm Gepnniaceas: | Leaf &1
| P graveniony Pl geranium Geranlacens | Leaf 110

Fmacroerhisim Scented peranimm Geraninceis Twig INIY

P pratense Seented gerunium Geraniaceae: | Twig INE

Fiper betel Betel pepper Piperaceac | Leaf s

R-:},:s‘cl (i T Provence rose Bt Floprer EPR

R damzarcena Damisk rase Rosaceas Flowers CPR

B Elamierla Swest hriar Rosaceac Flowirs: PR

# gallica French rose imgugap Flowers. CPR
Eﬁr@ibérm@rcm.w: Phini’ Zingiberpoene I?Ull'zﬁmu:s THA
.-fﬁ'r:l:'.r;_-:r.l' _.'l'-'.-'.'?.l.l;.-.-::-'n'f-'.'n'j' Fegnoris i ASTUMAP FHCIRAR 48 .:-.’;.-. B ree ol T Nederenoes)
Table 5. List of AP cultivated on a large-scale for indusirial processing in Asia

Scientific name {.‘uml;lm (i1 Family Parisiised: Couniry

Avars calames -Sweet fag Aracens Rhizoome

Amcrutt villosunr Zingiberaceas | Fru PR
(iRt Vilgaris Wormweod, Mugwert | Asteracenc Acrial pars

{.?E.I'HE'H;I_.,’E HAarEia Canangs, Ylang ¥lang | Annonacene Flowner [ FHI
| Chrantheman moviiodium Chrysanthemium Aslericeae. Floans CPR, THA

Gl eoniadm DirnnaRil Indonesian - cassin Lauraceas Bark 1N,

. ponila Chimess cussia - Lauracens Rass | PR

£ eamplari; Camphor Luuraceae Bark EE"R

. foureivii - Wietnamese cassia Earigee Bl VIE




Table 5 (cont’d). List of AP cultivated on a large-seale for industrial processing in Asia

Scientific name Comman name anii,;_ Plivtuused. ||| LCgumter
. famala Indiian cussia Lautscens | Bak IND, NEF
v Cinmarnen Lursceas: Bark D, NS SRL
C ceplanicim i:;fnm_lmﬂn Lanraceas Bark SHL
Citronells pardu Citromeli Poaceas [f NS, SRL
CPCIeR e e Trermene: Zmgiberaceac|  Rhizome Iz -
Cwmbopagon effras !..uniﬂr_a_grq__ss (Welnclionp F‘ﬂfmg':_-i_q: Leaf THA, TN, SR
Cvwmrhopmon axnosr Lemongrss (B, Indian) | Poaceas Leaf "_'l"l-]_-‘-".,: ﬁdD,E'E‘.L
E:mr!w,t_.':;n.ﬂ_w "H;Iﬂ'.':i'-iln'_l'.l'n'- VA, miia I’ullnu.m_sa Poaceas. Ligaf I, NEP |
Cjé_nbnmgem Heirelies Eilmn&lia_tﬂfg‘:rl_qnj Poaceas, T Leaf TND,SF;I.
Ly O0poEan Winler i Citromelia i lava) Poseeas _ L.mﬁ._ NI INE:
Eletturin cordamponin Cardamom: Zingiberaceas.  Fruil (NI, SRL
Eacaivotis gl I:'uqu;.-pl hymiacize Leaf IHEY NS
Gy }wéﬁﬁa;f&w Licoree Tabacese - Stem CPR.
| Glyewrrhiza HFERy Licorice Fabacene ~ Skm CPR.
dilicium vernm Sdar unise lliciacea:: Frait PR
| Jasntnin affiinale Jasmirse lleceae Flaswer i
Mapdcaria chamomiila Crenmiasn chamomile AElericens Flonwer MEF
. Mum'fm GFVERITS | Japanese mint Lamiacese. Averial parts. IND. FAK THA
Meaniha citrata Bergamot nint Lamizcese Aerial parts: IME
Mentha plperia - Peppermint Lamiscess. Aerial parts. ] B
Mantha spioata Speanmint Lz Aerial pars 1] L
Mywistion fragrvans HMutmeoBdace Myristicacenn! - Soedfanl M5 5RL
Ceinnm husilicum I}ﬂéll Lamiaceas Acrial paris [['-J[}J'H.-’l.
Pimpingiie anisumn Anise Apidcene Seed (R
P cmvibasa TW'EJ.EJ}I.E_;E' Fingceae. Besin MEP
| Piper nigrsm Bilack papget Piperaceas | Hemy NI TN, SRL
Pognstemm cabii Patchenli: Lamiaceae Aol parts. | INE
Susvilien aromaticum Cloves Myrtacens Flower b NS
Tagares mink b aFigrald Aslericene Flower WEE
Trigonells foentmgraecim Fentigreck Fabaceae Seed IND, FAK.
Vamiila planifalia Maritla Drchidacaie: | Pod IN=SRL
Feniverts sieonioides Vetiver Poacean Root I, IS
.-Ee'ug_j.f}e'r aifichuala CTIngEr |bﬂ_|__|:1bm1:_l Rhizme THA

afpemaiion ootained o Codidey Beporis o ASTUMAR FACKRAR 48 Now 08 (see details dn Bafevences Sectlon)




Table 6, List of potential enltivated species of AP in Asia

Scienfific name Common name | Fumily Pairts used Country
dAbelntaseliue mareia g Fiusk heart Malvacase BHU

| Aenrus clamns Cialarnus Araceas Fehiznaie T, NS

| Arfemiiei G oy oo AT Aerial pans I BHLI
Bursera delpechiona Linilos Berserwane | Seed BHU
Cym ba-pagw | lextass Lemongriss Psicee Acrial parts BHL
LRSS ORI VAT ot Pﬁjnﬁmﬂ. Ponceae: Acrial parts BHU, NS
Cymbepogon winkerias Java citronella | Poaceas Asrial parts BHLI
Metinse officinalis Lemon balm Lantincée Agrial parts. | BHL
Mentha pierita Peppermint | Lamiacese | Aesialparts | BHL !
Octmum basilicun Basl 1J,a_.mi_am_ac_: Agrialparts | BHUCIND, LAD, THA |
Cidimuen pratissinim Lemon basil Lamincese Agrinl parts LA
Fernla sizaviloides: Sadiver Foagehe: ool B -

From Counier Beports of ASTDMAR FAORAF 4.0 Now, 85 v detodls (e Befersnces)

Cultivation of AP in Asia

Although AP have been cullivated Tora long time, they are mainky for direct uses as herbs and
spices, or a5 medicinal plants. Thase that are grown for the purpose of essential-oil extraction are ofsmall-
scale operation since the demand For essential-oils is not great. The lack oftechnology 15 another factor
responsible for the lack of large-scale cultivation of AP Only ina few countries in Asia, larpe-scale
cultivation of AP for essentinl-oil extraction has been made, These are China, India, Indonesia, Nepal, Sei
Lanka, and Thailand. The major AP grown for essential-oil exiraction m these countries are shown in
Table 7.

Characteristics of Aromatic Plant Cultivation
At present, caltivation of AP is characterized by the following attributes:

Sibsiztence cropping sysrem: Production ol AP in many countries in Asia is done by small farmers who
prow different kinds of crops, ingluding AF, in small areas. Normally, they are grown as mixed crops with
various other cash crops, or as inter-crops under other perennial crops. Primitive varieties are commaonly
used.

As plantarion crops! In certain countries, particularly large producers of AF. and with certam species, AP
are grown as plantabon crops, seeupying large area. The use of farm machinery and wols s necessary for
this tvpe of plantation.

Concentrated arcas of production. Since AP arg grown mainly for extraction of essential oils, thereisa
need for them (o be planted near the factory, Thus, unlike medicinal plants, or spices, or herbs,
AP are produced in specific locations having faciliies for processing as well as suitable conditions
for their cultivation, e.g. oood seil, adequare source of water, availability of labor, fuel (for the
Factory), geod transportation, etc.



Table 7. Producing countrics in Asia of major AP

Sperics Country
cun | o | s | ne | seL | THA | Othen

Lnrange odarata ] (43 FHI
Clrnanomien burine =

LR T .

Cinamonmn cassia 2

Clnncaramene Lkl 0 e

i e VR [0 -

@a_ﬂ R e 0 . & i} a 0 F‘{i'.K?
Cvarbopepon Ciiraing .

Cymibegon fTesuosus . o HHL
_ E}i-m.tm.rmﬁ-pn el ] ]

Cvmbapasan winlertans "

Eleriaria cordamonm ® *

Ml anveniis = = 3 2 PARENTE
SV fragans {] - )

Gl basiiicm *

E.’.’."mf-'.l'.lnr.l'n"rd LTS .

 Plner lgriin L . o
Eagosteon cahin . -

Syzygium uromaticion 0 2l

Fraerslfer piarnifedia 0 0 L ]

Verfveria izaniodes a] .

E.in,_g".".ﬁer aifieinate 0 . it o

Legond! ® = EApr producer

= o }'!I]'EII'JIJEE )

Advantages of Commercial Cultivation of AP

Produce uniferm material: Commercial cultivation of selected clones or improved varieties results in the
production of uniform material. Such material vields consistent standard products of high quality, a pre-
regquizite for successiul flavor and fragrance indusiries,

Frovide gocd incame o the farmers: AP are high-valued crops; thus they bring higher income to the

prowerers, particularly it high-yielding clomes or varieties are used.

Provide opportunity for value-addition through processing: Technology of processing AP is quite
simple and available in most developing countries in A s, Commercial cultivation would provide raw
material for further processing, many steps of which can be done in the locality where cultivation takes

place, while the other benefit is value-addition throngh industrial processing,




IntPORTANT IssuEs v CurrivaTion or AP
Improved cultivars

Conventional methiods: Unlike food or other ceops whose major abjective in their breeding program is
high vield of the biomass, the maln objective of aromatic plant breeding 15 high quality of essential oils,
Mevertheless, vields of each corponent of the biemass are also of considerable importance, The case in
extraction of active compounds; uniformity of the compounds and thetr products, carly muatoriby, resistanc
o pests, diseases and envirenmental siress are among other characters deemed important,

e ta the lack of breeders and facilitics, not much breeding work on AP has been conducted in
mast Asian countries, except for India. As an example, development of a new vanety oF Jasminum
grandifleram gt the Indian Institute of Horicultural Rescarch in Bangalore, India can be ciled, A pro-
fusely-flowering strain, of “Pink Pin™ was developed with 0,.35% corcrete, and is capable ofyiclding 35
kg concrete perha, A topleid genctype of this species bas been Toumd W vield owers containing 0.4%
conerete (ITHR [9%3)

Selection of the desired genotypes can be made o existing varants in the germplasm collection,
In Thailane, a selection, SoWo |, ofthe Japanese nunt has been made from mtroduced materials, 1thas
weery Fgh fresh herbal ekl bigheoil content, and very high menthol content (2095 in the oil (Chomehalow
19781, A common approach for selection of genctypes 15 introduction From other countries, since it is the
ensiestand least time- 2nd effort-consuming. Moreover, introduced varieties normally vield standard
marketable prodocta.

Bietechmotogical approach Recentadvances i biotechnalegy have beenapplied mo genetieally improve
AP for commercial exploitation, These are used as & means of: () inereasing genctic vanahility, (i) cultur-
mg and selecting desirable genotypes, (i) rescuing embryo of selected genotypes, (v rapid multiplication
of elones of selecied genotypes, {v) mnsterring genes from distantly related spocies, and (vi) specilic gene
transfer. The subject of biatcchnology and AP has received considerable attention lrom scientists and
researchers. In the seriés of books on Biotechnology i Agricullure and Foresiry, seven volumes are
allocared to the publication ol research articles on Medicinal and Aromatic Plants and more volumes anz
expected o come (Bajag, 19947,

Cultural Practices

Cultaral improserment contribules signficanty to the success of commercial cultivation of AP, Several
rethods have been known ooamprove the culivation of AP, incheding the following,

Good Agrotechmalosionl Praciices (GAPL T has been demonstrated s number of species of A that
improved cultivars alone cannot produce high vield and desirable quality of the preducts. Ithas to be
aceompanied by GAP suchas proper soil preparation and ferilizer application. plant spacing, contral of
weeds, insects and disenases, proper time and technigue of harvesting, all the way to proper post-harves
treatment. [naddition, knowledze of biosynithetic pathways that lead to the producton o physiologieally
important constituents that make these crops economically valuable 15 of great imporiance. Likewise,
knowledge of physiological response of genotype to the envivomment will help i the onderstandimg of the
ciop’s behavion, espectally with respects to enhanced fertilizer responsiveness, water and light reguire-
ment, ete. These will also help in the reduction of crop duration in the field, increase the amount of desie-
able secondary metabolites and even reducton of any undesirable constituents,

k3
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Croppime spsteris: In arder toobtaim maximum benefits of existing space, scason, so1l mosture and
nudrienls, several cropping systems myvalving AP have been employed. Many cash erops, ¢z, vepetables,
legumes, cereals, and rool crops, can be grown together with AP as mter-crop resulting mseveral advan-
lnges, such as reduction of waed, extm income from the same ares, This practics 15 particularly recom-
mardled for AP wath slow growth like vetrver and palmarosa. Inter-cropping tnals on vetiver for achieving
higher productvity, for exmaple, were conducted by the Indian Nahonal Burean for Plant Genetic Re-
sources which indicated that vetiver-goar/cowpea, intercropping gave higher overall monetary returns
over the sole vetiver crop and did not affect ail quality of vetiver. Similanly, in palmarosa, inter-crapping
with short duration prgeonpea was highly profitable (NBPGR 1993} Another approach is crop rotation.
This practice reduces incidence not only of weed growth but also of sead-born diseases. Normally, legu-
minous crops which possess the ability to fix atmospheric nitrogen are often used in crop rotation program
with AP,
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