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Abstract : Based on the analyss of medicinal plants use, we proposed a Pattern-Path Modd (PPM) to explore the develop-
ment process of medicina plant use . To test this model, 549 medicind plant species recarded in Chinese Pharmacopoeia
(2005 version) were andyzed to understand the suganability of medicinad plantsin China . Our results showv that among
medicina plant species in Chinese Pharmacgpoeia, 79% are more or less used with sustainable supply, but 21% with un-
sustainable supply . The current trends of increas ng domesti cation and plantation of medicind plants are partly pronoted by
resource scarcity (40% o used species are threatened or being exhaused before plantation prepared) . The conclusons
fran PPM quantitative analysis further supported existing practi ces about resource assessment and cultivation progran of me-
dicind plants in China, so PPM can be applied mare to provide bases for resources management decision-making .
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Fig .1 Utilization pattern of medidnal plants
R+ C=D: Line o supply-demand balance; R+ C> D: Area d
supply exceeds demand; R+ C<D: Areaof demand exceeds sup-
ply . R type: wild resource dependent type, espedally in the early
gage of commercialization of medicinal plant . C type: cultivated

resource dependent type; T type: trandtion of R type to C type
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Fig . 2 Five processes o utilization patterns
: Relying on wild resaurces a all times; . Ideal trangtion from
wild resources dependence to cultivated resources dependence;
Ttransition from wild resources dependence to cultivated resources de-
pendence with wild resources destructive; Bxhaudtive process that
relying on wild resources at all times without cultivation compensation;

. Relying on cultivated resources at all times
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1 Pattern-Path Model (PPM)

Table 1 Casdficaion o resource use pattern

Criteria
Stability of
Category Pattern Path ) ] ] iy a
Resource sources Commercial plantation Status of exhaustion supply
R type R Wild resource Non N Metastable
T type T Both Developing N Metastable
T type T Both Develgping Y Ungable
T type R Wild resource Developing Y Ungable
C type C Cultivation resource Develgped N Stable
C type C Cultivation resource Develgped Y Stable
! C Cultivati . N Stabl
C  pe Hitivation Tesouree Crop or introduced plant ©
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Table 2 Patern-path model o 549 recorded medicinal plant species in Chinese Pharmacapoeia (2005)
Sdentific name PPM Scientific name PPM Scientific name PPM
Abrus cantonienss C Dalbergia odorifea C Panax natogingseng C
Abutilon theophradtii C Daphne genkwa C P. quingue C
Acada catechu C Datura metd C Papaver somnifeaum C
Acanthopanax gradlistylus C Daucus carota C Paris polyphylla var. chinends T
A. smticosus T Dendrabium candidium T P. polyphylla var . yunnnanensis T
Achyranthes bidentata C D. fimbriatum T Perilla frutescens C
Aconitum car michadi C D. nabile T Periploca sepium T
A. kusnezoffii T Descurainia sophia C Peucedanum pr aeruptor um T
Acorus calamus T Desmodium styr acifolium C Pharbitis nil C
A. tatarinowii T Dianthus chinensis C P. pururea C
Adenophora gricta C D. superbus C Phaseolus angularis C
A. tedraphylla C Dichroa feorifuga C P. calcaratus C
Aesculus chinends C Dictamnus dasycarpus C Phellodendron amurense C
A. chirensis var. chekiangensis C Dimocarpus longan C P. chinensis C
A. wilsonii C Diosoorea futschauvens s T Phragmites communis C
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Sdentific name PPM Scientific name PPM Scientific name PPM
Agrimonia plosa T D. kypoglauca T Phyllanthus emblica C
Ailanthus allissma C D. nippaonica T Phyllogtachys nigra var. henonis C
Akebia quinata T D. opposita C Physalis alkekengi C
A. trifdiate T D. panthaica T Physochlaina infundibularis T
A. trifdiate var. audralis T Diogpyros kaki C Phytolacca acinosa C
Albixia julibrissn C Dipsacus aspaoides C P. americana C
Alisma orientalis C Dolichos labab C Picrasma quassodes C
Allium chinensis C Echinops grijisii R Picrorhiza socophulariiflora T
A. maaostemon T E. latifdius R Pirellia ternata C
A. tuberosum C Eclipta prodrata R Pinus massniana C
Alce barbadends C Ephedra eguisgtina T P.g. C
A. ferox C E. intemedia C P . tabulagformis C
Alpinia galangal C E. dnica C Pipe kadsura T
A. katsumadai C Epimedium brevicor num C P. longum C
A. officinarum C E. koreanum C P. nigrum C
A. oxyphylla C E. pubescens C Plantago asatica C
Amomum compactum C E. sagittatum T P. degpressa C
A. kravanh C E. wushanense T Platydodus orientalis C
A. longiligulare C Erigaon breviscgous C Platycodon gandiflorum C
A. tsao-ko C Eridbotrya japonica C Pld one bulbocadioides T
A.villosum C Eriocaulon bue gerianum R P. yunnanensis T
A. villosum var. xanthioides C Erycibe dbtusfolia T Podophyllum hexandrum T
Ampd gpsis japonica T E. schmidtii T Pogostamon cablin C
Andrographis paniculata C Eucalyptus globulus C Polygala sibirica T
Anemarr hena agphoddlades C Eucanmia ulmoides C P. tenuifolia T
Aneamone raddeana T Eugenia caryophyllata C Polygonatum cytonema C
Angdica dahurica C Eupatori um fortune C P. kingianum T
A. dahurica var. formosana C Euphorbia humifusa R P. odoratum C
A. pubears f. bisarara Shangt Yuan C E. kansui C P. shiricum C
A. dnensis C E. lathyris C Polygonum aviculare C
Apocynum venetum T E. maculata R P. bisorta T
Aguilaria snends C E. pekinensis C P. cugpidatum C
Arctium lappa C Euryale ferox C P. multiflorum C
Ardisa aenata C Bwodia rutaecarpa C P. orientale C
A. japonica T E. rutaecarpa var. bidinieri C P. tinctorium C
Areca catechu C E. rutaecarpa var. dfidnalis C Portulaca deracea C
Arisaema amurense T Faggpyrum dibotrys T Potentilla chinensis C
A. erubesens C Ferula fukanensis T Prinsepia uniflora R
A. hetergohyllum T F. s nkiangends T P. uniflora var. srata C
Arigolochia contorta T Fibraurea recisa T Prundla wilgaris C
A. dabilis T Foeniaulum vulgare C Prunus armeniaca C
Arnebia euchroma T Forsythia suspensa C P. armeniaca var. ansu C
A. guttata T Fraxinus chinends C P. davidiana C
Artemisia annua T F . rhynchophylla C P. humilis C
A. argyi R F. gylosa C P . japonica C
A. cepillaris C F . sxaboana C P . mandshurica C
A. scoparia C Fritillaria drrhosa C P. mume C
Asarum heteratrqoai des var . menckhuricum C F. ddavayi T P. pedunculata R
A. deboldii T F. hupehens s C P. padca C
A. deboldii var . seoukense T F. pallidifiora C P. shirica C
Agparagus cochinchinensis T F. przewalskii T Pseudolarix kaempferi C
Aster tataricus C F . thunbergii C Psaudogtdlaria hetergphylla C
Astragalus companatus C F. unibracteata T Psoralea corylifolia C
A. membranaceus C F . usauriends T Pueraria |dbata C
A. membranaceus var . mongholicus C F . waluewii T P . thormsonii C
Atractylodes chinensis T Gardenia jasminaides C Pulsatilla chinensis T
A. lancea T Gadrodia data C Punica granatum C
A. maaoeephala C Gentiana aassicaulis T Pyrda calliantha R
Atropa bdladonna C G. dahurica T P . decorata R
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Aucklandia lappa C G. macrophylla T Quisualis indica T
Bambusa texiilis C G. manshurica T Ranunculus ternatus T
B. tuldoides C G. rigexens T Raphanus sativus C
Baphicacanthus cusa C G. scabra T Rehmannia glutinosa C
Belamcanda chirensis T G. draminea T Rhaponticum uniflorum R
Benincasa hispida C G. triflora T Rheum offidnale T
Bergebia purpurascens T Geranium carolinianum R R. palmatum T
Bergebnia aassifolia T G. wilfordii R R. tanguticum T
Bletilla driata C Ginkgo biloba C Rhadiola aenulata T
Bdbostermma paniculatum C Glechoma longituba C Rhododendron dauricum T
Brasica juncea C Gleditda snends C R. molle C
Broussonetia papyrifera C Glehnia littoralis C Rhus chinensis C
Brucea javanica C Glydne max C R. potaninii C
Buddlga officinalis T Glycyrrhiza glabra C R. punjabenss C
Bupleurum chinensis T G. inflata C Ridnnus communis C
B. longiradiatum T G. uralenss C R. chinensis C
B. corzonerifolium T Hedysarum polybatrys C R. lasvigata T
Buxus micrgphylla var. sinica C Hdwingia japonica T R. rugosa C
Caexalpinia sappan C Hippophae rhamnai des R Rubia cordifolia T
Camdlia meocarpa C Homalomena occulta C Rubus chingii C
C. oleifera C Hordeum vulgare C Salvia miltiorrhiza C
Campsi s grandiflora C Houttuynia cor data C Sanguisorba officnalis T
C. radicans C Hyoscyamus niger T S. dfidnalis var. longifolia T
Canarium album C Hypericum perforatum C Santalum album C
Canavalia gladiata C Ilex cornuta C Sgposhnikovia divaricata T
Cannabis sativa C [llidum difengpi T Sarcandra glabra T
Carpesum abrotanaides R |. veeum C Sargentodoxa cuneata T
Carthamus tinctorius C Impatiens balsamina C Saururus chinensis C
Cassia aautifolia C Imperata cylindrical var. mgor R Saussurea inwolucrate T
C. angudifolia C Inula britannica C Schisandra chinend s C
C. oltusifdia C |. hdenum T S. gphenanthe a T
C. tora C |. japonica R Schi zonepeta tenuisfolia C
Celosa argentea C I. linariifolia C Schi zostachyum chinensis C
C. aidata C Iris tectorum C Scrgphularia ningpoenss C
Centella agatica T Isatis indigotica C Sautdlaria baicalenss C
Centipede minima R Juglans regia C S. barbata C
Chaenomdes speciosa C Juncus effusus C Sedum sarmentosum C
Changium smyrnicides T Kaempferia galanga C Semiaquilegia adoxades C
Choerogpondias aillaris T Knaoxia valeianoides T Sesamum indicum C
Chrysanthemum indicum C Kochia caparia C Setaria italica C
C. morifolium C Lamigphlomis ratata T Segesheckia glabrescens C
Cichorium glandulosum C Leonur us japonicus C S. orientalis R
C. intybus C Lepidium apetalum C S. pube sens R
Cimidfuga dahurica T Ligugum luddum C Slybum marianum C
C. foetida R Ligusticum chuanxiong C Snapis alba C
C. heracleifolia R L. jeholense T Snocalamus beecheyanus C
Cinnamomum camphora C L. dnene C Snomenium acutum R
C. casa C Lilium brownie var. viridulum C S. acutum var. dneeum R
Cirdum jgponica R L. landfdium C Smilax china C
C. sstosum T L. pumilum T S. glabra C
Cissampelos pareira var. hirsuta R Lindera aggregata T Sophora flavescens C
Ciganche deerticola T L. communis C S. japonica C
C. tubulosa T Linum usitati ssmum C S. tankinensis T
Citrullus lanatus C Liquidambar formosana C Soar ganium stdoniferum C
Citrus aurantium C L. orientalis C Spatholdbus suberectus T
C. aurantiunt Chuluan’ C Lirigpe musari C Sachyurus chinends C
C. aurantiunt Daida’ C L. icata var. prdifaa C S. himalaicus R
C. aurantiunt Huangpi’ C Litchi chinensis C Sdlaria dichatoma C
C. aurantiunt Tancheng C Litsea cubeba C Semona japonica C
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C. grandis C Lobdia chinends T S. s=dlifdia C
C. grandis Tomentosa C Loniara oonfusa C S. tuberosa C
C. medica C L. hypoglauca C Sephania terandra T
C. medica var. sarcodactylis C L. japonica C Seculia lychnophora C
C. reticulate C L. maa anthoides C Srychnos nux-vomica C
C. reticulaté Chazhi’ C Lophatherum gradile C Syrax tonkinenss C
C. reticulatd Dahongpao C Luffa cylindrica C Swertia mileends T
C. reticulatd Tangerina C Lyaum barbarum C Tamarix chinensis C
C. reticulaté  Unshiu C L. chirends C Taraxacum mongolicum C
C. sinends C Lyoopus lucidus C T. sinicum C
Clematis armandii R Lyd machia driginae R Taxillus chinensis R
C. chinenss T Magndia biondii C Teminalia billeica C
C. hexapdala T M. denudata C T. chebula C
C. mandshurica C M. dfidnalis C T. chebula var . tonmentella C
C. montana C M. dfidnalis var. bildba C Tetrapanax papyrife us T
Clingpodium chinends C M. sorengeri C Tinospora capillipes T
C. pdycephalum C Mahonia bealei C T. sagittata T
Cnidium monnieri T M. forturei C Torreya grandis C
Codonopsis pilosula C Malva vetidllata C Toxi codendron \ernicfluum C
C. pilosula var . modesta C Media azdarach C Trachd opa mum jasmi noides C
C. tangshen C M. toosendan C Trachycar pus fortund C
Cax laayma-jdbi var. mayuen C Meni spa mum dauricum T Tribulus terredtris R
Commdina communis R Menthe haplocalyx C Trichosanthes kirilowii C
Capitis ddtoidea C Momordica cochinchinensis C T. rogthornii C
C. teda C M. grosvenori C Trigondla foenum-graecum C
Captis chinensis C Morinda dfidnalis C Tusslago farfara C
Cornus dfidnalis C Morus alba C Typha angudtifolia C
Corydalis bunfeana C Moda chinends T T. orientalis C
C. decunbens C M. chinends jiangxiangru’ C Typhonium giganteum T
C. yanhusuo C Murraya exatica C Uncaria hirsuta T
Crataegus pinnatifida C M. panicul ata C U. maaophylla T
C. pinnatifida var. mgor C Myrigica fragrans C U. rhynchophylla T
Cremadra appendiculata T Nardogtachys chinensis C U. ssssilifructus T
Crocus sativus C N. jatamang C U. dnensis T
Croton tiglium C Ndumbo nucifera C Vaccari a ssgetalis C
Curculigo orchioides T Nigdla glandulifera C Vebena offidnalis C
Curauma kwangsiens s C Notaopterygium forbesii T Vida yedoenss T
C. longa C N. incdsum T Viscum coloratum T
C. phaeocaulis C Ocimum gratiss mum C Vitex negundo var. cannabifolia R
C. weryujin C Ophigpogon japoni cus C V. trifolia C
Cuscuta chinends C Or ostachys fimbriatus R V. trifolia var. simgidfolia C
Cyathula dficnalis C Oroxyium indicum T Madimiria souliei C
Cynanchum atratum T Oryza sativa C V. swlid var. dnerea C
C. glaucesens C Paeonia | adiflora C Xanthium shiricum C
C. paniaulatum C P . suffruticosa C Zanthaxylum bungeanum C
C. dauntonii C P . \eitchii C Z. nitidum T
C. vasclor T Panax ginsang C Z . schinifolium C
Cynomor ium songgarium T P . japonicus C Zingiber dfidnale C
Cype us rotundus R P . japonicus var. bipinnatifidus T Ziziphus juuba C
Daemonorops draco C P . japonicus var. mgor T Z. jujube var. spinosa C
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Fig.3 Stdidical data of use patterns and paths Fig.4 Proportion  plant species with or without sugtainable supply
of medicinal plants recorded in (Y M), and with or without exhausted (Y M) in Chinese phamecopda .
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Table3 Statistical data o medicinal plants recorded
in Chinese Pharmacopeia .. . .
( Artemiga argyi Levl . Et Vant) ( Lycium
U t . . . . . .
Path ¢ paftem Tatal chinensis Mill) ( Lonicra japonica Thunb)
R type T type C type
36 — — 36 R 1 T C
— 25 194 219 3
— 66 103 169
— 49 — 49
— — 76 76 , ’
Total 36 140 373 549
T C :
( Fritillaria spp .) ( Gentiana spp )
(2) ( 3, 3):
b T b
, 473
C :
: . 36
, 219 :
194 , : 25
;169
: 163 , 66
.9 ! T , ( Ferula fukanends)
: 76 ( Paris polyphylla var. yunnnanenss)
: 39% 31%
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