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Production of Medicinal and Aromatic Plants
in the East-European Countries ™

1, Presentarion of Activity and Techatcal Ressits of the Imstitute.

 Aong,the Hungarinn institutins dealing with varions aspois of mediciml
lacks back upon the most exterded

s at fine cstablished smong

s founding it has also assured qunﬂ:,mlui The research basia of oar Tnstituie
was esuablished in the light of the wealth of the Huagarian flora. Furthermere,
after its breakihough during :h: bast 1o docads, It was the chemosonomy
which asared the reslizarion and introduction of medicinal plant production.
I the past 13 mm- series of phytochambers was pat into cperation, creming

the physiological basis for sdvanced
The intendisciplinary character of our investigatioas is mainly detesmined
by biology and cheamistry, altbough also economic rukes are slways taken into
accouns. Wheeess the subjece of our research work b made wp of the two
Jmndred modicinal and aromatic. plamt_speciesocouming aaturally or being.
aultivated in Hungary, mmlgnm are focwsed on the four mast impariani
and foxglove. There are alio several selecind
anise, fonncl, curaway, coriander, basil and tarragon dragoncell as spice
[ﬂlnu ut our disposal, recognized by the me authorities. Of the plants
with esscatial oil content, camomsll, Lavender, mint and sage cultivars were bred.
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Preservation of the characteristics of all these species remaine the task of he
Tnstitute, therclore selections are made continuously.  Due 1o thls activity,
seeds of super-ciite and elite quality are produced every year, which arc sold evea
abroad, through commercial agencies. Such rype of production is. supervised by
the competent Hungarian state office.

Returning to the mose imporant plant species, it can be conchinded that the
best reslts were obtained certalnly in ergor broeding. There are soculled
swoanalkaloidic srsina for exgotamine, ergochrystine, alphs: and betaeryprine pro-
dction at ou disposal, as well as a s1rain foe combinel ersocomine-crpactyptine
production.  Alkaloid contents of our tamine und. cheysiine produsing strains
smount w0 195, and those of the others vary berween 0.3 and 0.6%, Our
alphacryptine strain is aliost pure, the bets<ryptine strmin eontains more. than
0% of this alkaloid, plus 25% of tine. Good yields are assured
by these varietis, but average yields arc rarcly higher than 200 k/ha Ergor
culivation s fully mechanized, pametocides incresse yields by 10-40%.
We used this year a hereditarily sierile e cu ch gives double o triple
yield.

A 19 oilsced poppy, this crop is cultivared in Hungarian agricultural cooper-
atives and stare forms as a spicy plani, since production of bluescoded varieties
seems 10 be more economical and capsule prices amoant only to 2040 of thet
of the sccds. Poppy brecding Jooks back upon a fifty years” history in Humgary
There s & cultivar called 'Blue Danabe’, which was bred in our Institute and
it today the stondaed. This variery is of high productivity, vielding 800 by
seed/ba and 700 kg capsule/ha on the average. Receatly, another poppy cultivar
("Blue eye’) was selecied snd cultivated on ‘20% of the Poppy-producing
ocea, Do seed yield surpassed by 20.30% that of the suandard, and jos alkaloid
content showed o rwofold increase over the stndsrd, The colour of the seeds,

Ve s oot o beaurifol, compared o she sundard,  Prodhictional area of
his cultivat increases mose slowly 1 has been expected. Coltivation of the crop
is fully mechanized, and all methods of chemical weed and pest control ate clab-
orated. Incidence of diseases in the crop <ultuse is quite rase.

Multilincar breeding wark on the mustard cultivars wsed in Hungary
was set in on 20,000-25,000 ha, The piquant character of these ealtivars is
sssuted by their sothiocyanate contenr, OF the seed constiiuents, It Is the farry
off that must be amelioraied through aliesation in its erucic acid content, This
€an e done In two ways: it must be either incroased o decreased, in the firet
case for industrial purposes and in the second one for urilization 25 pave ar
cooking oll. Avesage mustard yield amousted w0 1.5 1/ba In some agro cooper.
stives; bowever, even 3 t/ha conld be achieved - Prodction of the crop is fully
mechanized,  Weeds and insects are controlled chemically. Provided that the
cropping area is 100 large, sinall agricultural airplanes can be profitably used for
this purpass,

The fourth most important cxop i foxglove. Tt is well known that this
species i3 bighly heicoogeneous: boch morphologically and chemically, During its
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- pelection, Hlﬂﬂnmt crossing is needed 1o maintain visbility, but :bc wucces of
threatened from i

Ssiarve. these Individunls ansl avoll  thele Tmedinie  crossing, tirsoe - culfires
were introduced alrendy four veass sgo, and mow we have some sisterlines,
which suppart crossing, and give viable descendants. First evaluarion of these
lives was made just in dhe currear year, and promising results were obtained.
We have some problans alio with the cultivation of the crop, since it requires
-kwr: soil and. pood conditions. Mechanization.is complete, but contsol of the

s very cxpensive. The grestest problem s caused, howerer, by
.ﬁuﬂ drying, with irs high energy commmption, Thesefore, we resumed 10
e anciens und natual mothods of drying in granarics, but in RS
to face the shottage of manpower.

Our Institute maintains manifold relutions with the practice. 1 spoke
lready about onc of our tasks, namcly, that we have 1o furnish sceds, spores and
stoloms. Another aspect of aor work s that we e 10 intervene in the pro-
oction of medicinal planss, 8 local, leading organisers, acooeding. 10, the. nesds
of agiculiure of indosirial cmtesprives, We organize frequently discussions

produccrs and reproscntatives of the specialized ndustries in cur lasti-
wte, in order 1o eschange cxpericnses.  We k. pare every thres years in the
u-du:lm of special postgraduate courses oz the Horticultural University.  We

Bocoms. soqualased. with their problems, and we dafarm. them, on, our tnchnical
“mvelties by publishing ous. tesulis in Merba Himgarica. Oue Instituse s respon-
sible for the guality contsol of medicinal plant products to. We have to accept
“on rejoct all irens before commercialisation which may be orginated from import,
foing to cxport, used directly or elaborated In Hungary.

Now, let us turn toward the figures relating to the production of medicinal

i aromatic plants and their derivatives in Hongary. - Percenuage distribution
wh-. 50 cultivated species on the cropped area is as follows:

aromatic, spicy and essential ofl vielding plants 10.35%
e 15%
wilseed peppy 20%
mstard

mainder Is occupied by differeat medicinal plants. of minar importance.
Onethid of the products i utlzed. in Hungacy, onebind s directly ex-
gomed, spreseing i the e of modiinal planes, 10 millon USS. O -
markets the Germanspesking and  the North Furopean
eom:rln gl A matcrsls s getting into the facioics,
whete they are processed into food commetic- and pharmaceutical p.ua.m m.m
alkaloids and essential cifs are shipped to the West Euwropean count
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the USA, represenving o value corsespoading 1o 12 millioa USS, while food,
bygienic aad special ph wical ||lndm et Tuto the Bast: Buiropesn coun-
tries, for & valve of 15 million USS. We are importing significant amounts of
tropical and subtropical medicinal plants and. 1o a lesser extent, we are alio
importing from Esst-Earopean countries, Their total value amounts, bowever,
enly to 6 million USS,

2 Awadpris of Medicinal Plont Production in the East European Couniries,

Let us tirn our auention now to the East! countries. Ohur nearest
partners. are the Yugoslae and the Coechaslovakian producers. In Yugosdavis,
spontancoies aggregations of amallscale agticuliutal growers are dealing with he
cultivation of medicinal plants, mmmlv in Stavonia, w!m: exgon s produced
under the supervision of the LEK factory. Produstion of poppy and other me-
dicinal. planis is. otganised by the ALKALOIDA faciory o0 several thoussod
beciases, although plots ase of medium size. Malicinal and aromatic plants tre
cultivated an large areas in Crontia nd Voivodina 100, where nmuuir Is the
most important plat, although poppy. sage and Porethrum arc alio cultieated
They are highty specialized in producsion of 1ea bugs wnd, in addition .Am.
coutical products, they bring them w0 the u\m:mull macket,

In Yugoshavia the sination is in Hungary: the production of
medicinal phlll! i Sediyires s urla b el o govenment auned

enterpeises: amd companies; state suthoeitiss do not intervene: sither in peices: or
in ¢ontiacts, nor da they pressribe targecfigures.  The oaly condition 1o be mer
is- the profirability of agricaltural and industria] plants, or firms, dealing with
marketing.
Differen. sitwations may be found Ia other EastEuropean countries, where
production of medicinal plants is directed by the gavernment throagh prescribed
targeefigures, -mm,:. exient of these interventions as well ws theic results
vary markedly among the countries,

Ler us begin with iy Sl given by the state ar the
dispous] of the Firms dealing regionally with medicinal plants, snd the state
makes decisions on the plants o be cultivated and o the investments oo,
The most impornt plants ate ergot and camomile, The first one is iavestigared
in Pragoe, in the Tnstituie of Pharmacy, which beloogs to ihe iy of
Health, Studies on camomile ate carried oat In & specialized research instinute
ot the Urwer!nr of Kasice belonging 1o the Mnuurv of Agriculture, where more
thin: 30 grachasses iace. wistking, the cultivaricn of
dhisctop is the task af this Tnsiate, e, i o prodiuction, choice

and chemicals, with the exception of the cultivation iuelf, which
is done in state fams or 1n agro<ooperatives, it prices predetermined. according
w© plan. In sddition 1o these two most importang plants, there are also abour
30 cultivated medicinal plant species such s pappy. foxglove, plants of tropane.
alkaloid conient, etc.
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In Roumania, plass, prices and caceprises are determined on @ goveramen-
1al Jevel i the case of modicinal and aromatic plants, - The country i divided
into regions, and thes must be self-supporting, bue K surplus production resalts,
this gers Into national factocies or is exporied. The most importan: plants are
poppy and those which contain. tropate or steroid alkaloids. Spicy and essential
ol plants are cultivated on o lirge-scale Jevel over exiended areas in state farms
and agro<ooperatives, Nevertheless, yield Iosses are high, methods of culiivation
on an ancient Jevel. Researches are diversificd, the apriculiural bosis is estab-
Tished a1 Fusdules, not too far from Brasovic. The flora is extraordinarily
cich; plants growlng sponsncously sre. regularly collecred for processin and
exportation.

The sination .ml,.n.,. nearly. the same, although mryﬁmnnfww
ization differs markedly between Roumania and Bulgaria. In the lauer, there

are large agto-industrial complexes, which deal with medicinal and
iy ‘plants, from cultivation snd processing 1o marketing.  These complexes
have n great enough porential 1o direet this branch of production accosding 19
governmental requirements, although they are primarily inflocaced by their own
interests.  They make decisions on plans, prices, and — olthoogh 10 a lesser
exteat — on knvestmenns. Because Bulgaria fs ienbrioaally  couniry. of cooper-
atlvcs, abo ticse are participating in the complexes. For @ long time past,
aromatic plants were of primary importance, although recendly increasing autention
s given to medicinal planis 100, The plant caltures oocupy large atcw, pro-
éumun is fully mechaised and chemical i

amd it produced bere can - sueccsfully compers with the same plants
mvnlllmr the world, Manpower is mainly sheorbed by the indusiry, there-

foreonly 4 seall pare of the remainder deals with planis of esscatil ol

ean
inuimes of Sadovo, and Karanlik are very well equipped. Directors of the
complexes ake care of innovation and irvesiments.

Let us now bock at twe northern countries, the German Democratic Re.
public sad Poland, In the GDR, medicinal plant rescarch &5 not a mauer of
government intcaest Ir is the Armummclwurkr in Dresden which deals with

alaois s e, A s ac Resbuce dele wih the sics hat re

sill of interess, alibough this s only # reminiscence of the 60s. Some spicy

plims i cltiaed orr brge srs, with full mm and chemical tren-

ments, ey, mustard und marjorsm, but sometimes great harvest losses occur.

e sy i VAt s i
but by o means justificd

of Poland began just after the ceonomic erisis, which caused

severe damages to medicinal plant production and processing. At the ead of

the T there waa 4 vy profisble. soopetain. between 1he producers of me:
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dicinal planes and the liborarories of the galenie industry, The rare of pro-
duction was high enough to mest theiz own noods, and in addition, gond
commercial conncctions were simaltancoadly. maintained with both castem and
western counsries.  Since 1 fisd the opportunity to-speak with the head of the
Research Institute for Medicinal Plsors of Poznsn, Professor Lutomiki, | can give
Yo primary inormation on che. scrmal simmation, s follows

Production of wedicinal planis s mainly carried out in small pessant
fasms, an areas rarely reaching the size of 5 ha, Since the branch of production
belangs 10 the Miistiy of Agsiculiure, rescarch worke is oeganized by the Insic
rune mentionsd sbors. A chaige In this organization arsived n 1986, when 3.5
suate farms, which were amtonomous. il thar date, became dependent on the
Inwiitute.  This decision assared greawer possibilities of production of seeds
required, and introducsion of mose advanced methods of culivarion. There are
not. such largerscale farmms ax in Hungary, the area st their disposal does not
cxceed 1000 ha.  Nevertheless, this- change will assure the possibillsy of pro-
duction at a higher rmc. One of the dissdvantages- of the Polish system of
organization s thar it separates the production of medicinal plante from that of
p!.mn for cosmetic purposes. The lamer are peodiced according 1o contracts

between smallscale farmers and cosmetic factories, and this may be the source
of compediion between the two diections: neicher of them can be wre tha
plants of some ambiguity, wich as- peppermint o thyme, would be their own
basis of industrial production, or that of their competitors. As 1o the research
institute, it docs not supervise the quality of medicinal plants although it provides
arbittary. judgement in cases where opinions or realizstions conilier. Thercfors
iny influcnce seems 10 b post festam, bt it secs guidelines for fursher contracts
As 10 the rescacch work, it should be noted that important phatmaceutical studies
are carsied out on wilizdion of sage for different purposes. Alsa there are
some promising results in the ismprovement of alkaloid-producing espot and ol
seed low morphine poppy. strsios.  Mechanized  agrotechaology and. chemical
plant prosection ate wsed in harge scale production.

In the Sosict Union, methods of cltvatlon of medicioal and anieare
planes differ markedly, us will be seen later. Organisation is geandiose, not only
becuuse of the distances,. but also due 1o the fact that popalstion s rapidly
inczeasing, and it will amount within a shoer time to 300 million, This urgendy
necessitates the construction of netwocks of commercial roads, ete Each e
pablic has its own specific administration and povernment with toul responsi:
bility, ‘This sitation can pot be compared 1o what T have expesienced in East-
Earogean countries or other countrics of similar dimensions. The Flosa, ¢,
in wery rich, containing 21 thousand species including 2500 of medicinal i
Pkt and of them 200 of current use,

us-look at the ogganizativn. Production of pharmaccutical plants s
nwclued by the Ministry of Phasmacentical Industey, while aromatic and .p.m
phm belong ta the Minisiry of Alimentation. Cultivation of

et e ol o bl e Reacmh, Tomaae, o ke
....1 n...m deals with state farms and specialized farmens’ cooperatives. The
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9 experimental bases in different sones and the second abowt 30.
; the area under cultivation sametimes reaches
the size of 10,000 ha, cven the avcrage smounts fo 400 ha.  Production i
fully mechanized, including weed control. The row spaces, however, are wider
than s required by the plants, and yiclds reflect that heie biological parential
Js mor fully willzed  Certain chemical products are applicd cipecially against
diseases and inseer pests, and also herbicides are increasingly inroduced into the
weed control schemes. Drylng of the products in the nohern farms is by
arificial means, while in the southern pat of the country sunshine ks efficientdy
“atilized for this purpose, wiing shadowing shelters if necesaary, Medicinal plants
are processed into varioas tea-prepararions in smallscale enterpaises, while phar-
maceutical products are manufacrared in specialized. lnwna Even the rescarch
imstitute has its own smaallscale plant of medium co bat for the extraction
of alkaloids an immense wnit s operated a1 '!'d'llnbm:. In addition 1w the een-
tral institute, some other inmtitutes are dealing with medicinal plams: one in the
Georgian Republic in Thillssi and another in Visdivostoc, which are the two mont
mportant ones.

Lt me here poing oot . cxample represcacing ibe respoasbility of the

more than 6000 ha this year in onder 10 asure production of corticoids in spite
of the well known fact ¢ :a«mw.w;,mmnmnhwm.
ox far industry, — but it
Cubivation of cssencial ﬂammu plants s not centralized in the ame
ey L% e

cperated in speciaized farms more or less continowsly. Thus you cn imagine
what 4 high degree of organiration is necessasy for the towal uelization of this
capacity, As 1o their location, farms producing mediciaal plants are more scat-
tered, while plants producing csséntial oil are segrouped around the Black Sea
and in the Caucasian Republics, This situation alleviates the scientific influcnce
of the Research Institute for Esscotial Oils ar Simfetopol. There are no large
quantities produced in the Institute, its Lsboratories serve exclusively for expesi-
mental purposes. 1t b, bowever, a smallscale factory, whete only specialied
equipment s manufacrured foc the suliivasion and disiillation of aromatic plants.
Breeding of warieties of high p:rfemmumnmmnlymedm und they

possess biologically impertant stocks, consisting not only of planss already estab-
Rkt b 4 of s which i b feodeed e, sl £
the

In Armenia (USSK) & bydroponic methads was developed, assuring aherna-
sively water and st w the plas. The development of plamts is faster, the

s higher and since this method necds less arca, phytosnitary
“is facilinicd and e elfective. Onc cxmple of effectiveness is the sailless
production of Rosc geraniom.  Usder hydsoponic conditions the plants used to
develop 3040 days sooner than in soil, which makes it possible 1o obuin two

§ TN
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barvests a year dnsiead of ome, The harvest of green mass uader open air
Iydroponics doring 3 years of experiments has always resulied in malriplied
vield compared with ficld conditions oc the sl control plog (Table 1)

The essential oil content bad alwars becn somewhat higher than in the soil,
thercfore.the calculatel oil procuction of the whale area of hydsopanis gave
111129 kg/ba oil insicad of 22:31 kg/ba cbisined from ihe cotrol. ol
had bettee quality in hydroponics becse isomenthooe {an inconvenlent. constit
uent) was only 6-8%, whik for the control oll; admitted by statc sandards,
it was up 10 15%

On the basis of this srady largeacale production was achieved in Atmenia
by a definite technologieal dircction accomplishing industriol culiivation as & néw
beanch of spplicd biological techniques. Products are catirely utllized by the
cosmetic indusiry of ihe Soviet Union, and oaly an insignificant proportion gors
to the international markets,

1f we come to-a suandstll afeer mich 4 long East European trip, then we
can say that it was only an aircraft-tour, and muny decails fail er are conteo
versisl. But [ wanted 1o give you ooly an impresion about the luge sffors
which are mode in these countries both from the biological and recnological
points of view. If the evidence reported bere, was couvinging, [ am very
Bappy, and 1 hope that all this informaticn will encourage you in your persanl
work, T wish you very good results, surpessing those which 1 could present you.




