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Abstract: Combining plots and route method the resources of wild medicinal plants in Manling County of Tibet China
were investigated more comprehensively. Several indexes included list coefficient deposit coefficient endangered coeffi—
cient genetic coefficient valuable coefficient conservation coefficient and breed coefficient were used to identify the pro—

tection priority sequences of the rare and endangered medicinal plants quantitatively. Moreover the species composition
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1.1

function and parts used diversity of these medicinal plants were analyzed. Totally there are 97 species ( occupying 30.70%
of the total medicinal species) 72 genera ( occupying 32.00% of the total medicinal genera) and 37 families ( occupying
48.05% of the total medicinal families) should be given a priority protection. Out of the 97 medicinal species 95 species
69 genera 35 families represent angiosperm and two species two genera two families represent gymnosperm. Among these
rare and endangered medicinal species eleven species in eleven genera and nine families are classified as the first-elass
protected medicinal plants 27 species in 25 genera and 18 families are classified as the second-¢lass protected plants and
59 species in 46 genera and 28 families are classified as the third-elass protected medicinal plants. For the functions of these
97 medicinal plants there are more species used as heat-clearing ( 32 species accounting for 32.99%) and tonicing medi—
cine (20 species accounting for 20.62%) . Additionally among these 97 plants more species use underground stem ( 34
species accounting for 35.05%) and entire plant (26 species accounting for 26.80%) as medical parts. The conservation
priority classes and endangered level vary from our research to the lists of endangered plants. Sinopodophyllum hexandrum
has the highest value of extent coefficient as the first-class protected plant but belongs to third-class protected plant on the
lists. In addition endangered degree of seven species was found growing to high levels in Manling county. Finally based on
these analyses and wild investigation we analyzed the endangered causes for these rare and endangered medicinal plants
from internal and external factors. Then we put forward some suggestions on conservation such as making protective meas—
ures according to the protection priority sequences building reserve carrying out scientific research and strengthen legisla—
tion. Our results may provide a data basis for making scientific protection measures and the sustainable utilization of medici—
nal plant resources in Manling County.

Key words: rare and endangered medicinal plants wild medicinal resources evaluation system protection priority se—
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Table 1  Evaluation ranking of 97 endangered wild medicinal plants species in Manling County

. Deposit . . e . . Prioril}f
Species L{sl. coefficient Endefm.gcr (;cn'c%w Uuhz'a%mn Lonse.rvgllon Brf.:efl conservation
coefficient (C) coefficient  coefficient  coefficient  coefficient  coefficient value
(C) (¢) (¢) (c) (c) (c) (V)
1 1 0.875 0.416 7 1 1 0.666 7 0.818 8
Sinopodophyllum hexandrum
0.666 7 1 0.875 0.333 3 1 1 0.666 7 0.768 8
Herpetospermum pedunculosum
1 1 0.958 3 0.5 0.333 3 1 0.666 7 0.756 3
Dysosma tsayuensis
0.3333 1 0.75 0.333 3 1 1 1 0.737 5
Clinopodium polycephalum
1 1 0.666 7 0.25 1. 1. 0.666 7 0.733 3
Gymnadenia orchidis
0.3333 1 0.791 7 0.416 7 1 1 0.666 7 0.731 3
Aconitum kongboense
0.666 7 1 0.791 7 0.25 1 1 0.666 7 0.731 3
Hyoscyamus niger
1 1 0.833 3 0.5 0.333 3 0.666 7 1 0.725
Paceonia ludlowii
0.666 7 1 0.708 3 0.25 1 1 0.666 7 0.710 4
Clematis montana
0.666 7 1 0.708 3 0.25 1 1 0.666 7 0.710 4
Phytolacca acinosa
1 0.6 0.708 3 0.25 1 1 0.666 7 0.703 8
Rhodiola fastigiata
0.3333 1 0.791 7 0.25 1 1 0.666 7 0.697 9
Rheum acuminatum
0.333 3 1 0.75 0.25 1 1 0.666 7 0.687 5
Paris polyphylla
0.3333 1 0.75 0.25 1 1 0.333 3 0.654 2
Panax japonicus var. major
0.3333 1 0.875 0.25 0.333 3 1 1 0.652'1
Rheum nobile
0.3333 1 0.666 7 0.333 3 1 1 0.333 3 0.65
Lycium chinense
0.666 7 0.6 0.625 0.25 1 1 0.666 7 0.649 6
Asparagus filicinus
0.3333 1 0.791 7 0.5 0.333 3 1 0.666 7 0.647 9
Gentiana waltonii
0.3333 0.8 0.666 7 0.25 1 1 0.666 7 0.646 7
G. veitchiorum
0.333 3 0.8 0.75 0.25 1 1 0.333 3 0.634 2
Lonicera acuminata
0.3333 1 0.666 7 0.333 3 0.666 7 1 0.666 7 0.633 3
Pegaeophyton scapiflorum
1 1 0.666 7 0.25 0.333 3 1 0.666 7 0.633 3
Peristylus coeloceras
0.3333 0.8 0.791 7 0.5 0.333 3 1 0.666 7 0.627 9
Corydalis pubicaula
0.3333 1 0.708 3 0.5 0.333 3 1 0.666 7 0.627 1
Saxifraga umbellulata var. pectinata
0.333 3 1 0.708 3 0.5 0.333 3 1 0.666 7 0.627 1
Delphinium gyalanum
0.3333 1 0.708 3 0.333 3 0.333 3 1 1 0.627 1
Acanthopanax evodiaefolius
0.3333 1 0.833 3 0.333 3 0.333 3 1 0.666 7 0.625
Cynanchum auriculatum
0.3333 1 0.625 0.25 1 1 0.333 3 0.622 9
Arisaema erubescens
1 0.8 0.666 7 0.25 0.333 3 1 0.666 7 0.613 3

Sabina squamata
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1
Denosit Priority
Speci List ?Eoiblm Endanger Genetic Utilization Conservation Breed conservation
pecies coefficient co(ecc)e coefficient  coefficient  coefficient  coefficient  coefficient value
(c) (¢) (¢) (c) (c) (c) (V)
1 1 0.583 3 0.25 0.333 3 1 0.666 7 0.612 5
Goodyera repens
Larix griffithiana 1 0.8 0.791 7 0.25 0.333 3 1 0.333 3 0.611 3
. . 0.3333 1 0.708 3 0.416 7 0.333 3 1 0.666 7 0.610 4
Ajuga campylanthoides
. . 0.3333 1 0.708 3 0.416 7 0.333 3 1 0.666 7 0.610 4
Angelica apaensis
. 0.666 7 1 0.708 3 0.25 0.333 3 1 0.666 7 0.610 4
Saxifraga umbellulata
. . 0.3333 1 0.833 3 0.416 7 0.333 3 1 0.333 3 0.608 3
Lilium wardit
. 1 0.6 0.458 3 0.25 1 1 0.333 3 0.607 9
Fagopyrum dibotrys
. 0.666 7 0.6 0.583 3 0.25 1 1 0.333 3 0.605 8
Polygonatum verticillatum
. 1 1 0.5417 0.25 0.333 3 1 0.666 7 0.602 1
Neottianthe cucullata
. 0.666 7 1 0.791 7 0.25 0.333 3 1 0.333 3 0.597 9
Onosma hookeri
. 0.3333 0.8 0.458 3 0.25 1 1 0.666 7 0.594 6
Geum aleppicum
. 0.666 7 0.4 0.458 3 0.25 1 1 0.666 7 0.587 9
Pterocephalus hookert
. . 0.3333 1 0.75 0.25 0.333 3 1 0.666 7 0.587 5
Anisodus luridus
PP 0.3333 1 0.75 0.25 0.333 3 1 0.666 7 0.587 5
Meconopsis simplicifolia
. . 0.3333 1 0.875 0.25 0.333 3 1 0.333 3 0.585 4
Dioscorea deltoidea
. 0.3333 1 0.666 7 0.333 3 0.333 3 1 0.666 7 0.583 3
Corydalis adunca
. L 0.666 7 0.8 0.541 7 0.416 7 0.333 3 1 0.666 7 0.582 1
Codonopsis convulvulacea var. vinciflora
Epipactis helleborine 1 1 0.458 3 0.25 0.333 3 1 0.666 7 0.581 3
. 1 0.6 0.416 7 0.25 0.666 7 1 0.666 7 0.580 8
Juglans regia
. 0.3333 1 0.708 3 0.25 0.333 3 1 0.666 7 0.577 1
Balanophora involucrata
. 0.3333 1 0.708 3 0.25 0.333 3 1 0.666 7 0.577 1
Anemone rupicola
. - 0.3333 1 0.625 0.333 3 0.333 3 1 0.666 7 0.572 9
Ajuga ciliata
. e 1 0.8 0.5 0.25 0.333 3 1 0.666 7 0.571 7
Satyrium ciliatum
. . 0.3333 0.8 0.625 0.583 3 0.333 3 1 0.333 3 0.569 6
Cyclorhiza waltonii
Diplarche multiflora 1 0.6 0.5 0.333 3 0.333 3 1 0.666 7 0.568 3
. S . 0.3333 1 0.666 7 0.25 0.333 3 1 0.666 7 0.566 7
Primula sikkimensts
P. sikdkimensis var. pudibunda 0.333 3 1 0.666 7 0.25 0.333 3 1 0.666 7 0.566 7
L 0.3333 0.8 0.541 7 0.25 0.666 7 1 0.666 7 0.565 4
Agrimonia pilosa
Polygonatum cirrhifolium 0.666 7 0.4 0.5 0.25 1 1 0.333 3 0.565
0.3333 0.8 0.666 7 0.333 3 0.333 3 1 0.666 7 0.563 3

Cynanchum forrestii
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1
Denosit Priority
Speci List ?Eoiblm Endanger Genetic Utilization Conservation Breed conservation
pecies coefficient co(ecc)e coefficient  coefficient  coefficient  coefficient  coefficient value
(¢) (c) (c) (¢) (¢) (¢) (V)
0.333 3 0.8 0.666 7 0.333 3 0.333 3 1 0.666 7 0.563 3
C. otophyllum
. - 0.333 3 1 0.583 3 0.333 3 0.333 3 1 0.666 7 0.562 5
Anemone obtusiloba ssp. ovalifolia
.. . 1 0.8 0.458 3 0.25 0.333 3 1 0.666 7 0.561 3
Herminium alaschanicum
Cephalanthera longifolia 1 0.8 0.458 3 0.25 0.333 3 1 0.666 7 0.561 3
. .. 0.333 3 0.8 0.583 3 0.416 7 0.333 3 1 0.666 7 0.559 2
Arisaema wardii
y . 0.333 3 1 0.625 0.25 0.333 3 1 0.666 7 0.556 3
Clematis connata
. 0.333 3 1 0.625 0.25 0.333 3 1 0.666 7 0.556 3
Impatiens arguta
. , 0.333 3 1 0.625 0.25 0.333 3 1 0.666 7 0.556 3
Corydalis ophiocarpa
. . 0.333 3 1 0.75 0.25 0.333 3 1 0.333 3 0.554 2
Parthenocissus semicordata
1 0.6 0.5 0.25 0.333 3 1 0.666 7 0.5517
Malus baccata
. . . 1 0.8 0.416 7 0.25 0.333 3 1 0.666 7 0.550 8
Spiranthes sinensts
y . . 0.333 3 0.8 0.666 7 0.25 0.333 3 1 0.666 7 0.546 7
Cynanchum vincetoxicum
. . 0.333 3 0.8 0.666 7 0.25 0.333 3 1 0.666 7 0.546 7
Lindera obtusiloba
. . 0.333 3 1 0.583 3 0.416 7 0.333 3 1 0.333 3 0.545 8
Bupleurum longicaul var. amplexicaule
. . . 0.333 3 1 0.583 3 0.25 0.333 3 1 0.666 7 0.545 8
Ajuga nipponensis
. . 0.333 3 1 0.583 3 0.25 0.333 3 1 0.666 7 0.545 8
Mimulus tenellus var. nepalensis
. 0.333 3 1 0.708 3 0.25 0.333 3 1 0.333 3 0.543 8
Viburnum nervosum
. 0.333 3 0.6 0.666 7 0.333 3 0.333 3 1 0.666 7 0.543 3
Litsea pungens
. 0.333 3 0.8 0.583 3 0.25 0.666 7 1 0.333 3 0.542°5
Bupleurum marginatum
. 0.333 3 0.8 0.583 3 0.333 3 0.333 3 1 0.666 7 0.542°5
Euvonymus prawalskii
. . 0.333 3 0.6 0.708 3 0.25 0.333 3 1 0.666 7 0.537 1
Litsea sericea
. - 0.333 3 0.6 0.708 3 0.25 0.333 3 1 0.666 7 0.537 1
Gentiana tibetica
. R 0.333 3 0.8 0.625 0.416 7 0.333 3 1 0.333 3 0.536 3
Arisaema candidissimum
. 0.333 3 0.8 0.625 0.25 0.333 3 1 0.666 7 0.536 3
Corydalis racemosa
. 0.333 3 1 0.5417 0.416 7 0.333 3 1 0.333 3 0.535 4
Tussilago farfara
. , 0.333 3 1 0.666 7 0.25 0.333 3 1 0.333 3 0.533 3
Allium hookeri
. . 0.333 3 1 0.666 7 0.25 0.333 3 1 0.333 3 0.533 3
Lonicera webbiana
. 0.333 3 1 0.666 7 0.25 0.333 3 1 0.333 3 0.533 3
Heracleum candicans
o 0.333 3 1 0.625 0.25 0.333 3 1 0.333 3 0.522 9
Pleurospermum wilsonii
0.333 3 1 0.625 0.25 0.333 3 1 0.333 3 0.522 9

Lilium nanum
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1
Denosit Priority
Shecies List ?ﬁo.ﬂ L Endanger Genetic Utilization Conservation Breed conservation
pecies coefficient co(eCICI)en coefficient  coefficient  coefficient  coefficient  coefficient value
(€) (¢) (¢) (¢) (¢) (¢) (V)
0.333 3 1 0.625 0.25 0.333 3 1 0.333 3 0.522 9
Notholirion bulbuliferum
. . 0.333 3 0.8 0.541 7 0.25 0.333 3 1 0.666 7 0.515 4
Gentiana filistyla
. 0.333 3 1 0.583 3 0.25 0.333 3 1 0.333 3 0.512°5
Actaea asiatica
0.333 3 1 0.583 3 0.25 0.333 3 1 0.333 3 0.512'5
Polygonatum punctatum
, . . . 0.333 3 0.8 0.583 3 0.333 3 0.333 3 1 0.333 3 0.509 2
Astilbe rivularis var. myriantha
. 0.333 3 0.8 0.625 0.25 0.333 3 1 0.333 3 0.502 9
Arisaema elephas
. . 0.333 3 0.8 0.625 0.25 0.333 3 1 0.333 3 0.502 9
Thalictrum reniforme
. . 0.333 3 0.6 0.5 0.333 3 0.333 3 1 0.666 7 0.501 7
Berchemia yunnanensis
0.501 7~0.8188 . I (
( ) 9 11 11 ) . 2
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Table 2 Useful medicinal function of rare and endangered medicinal plants in Manling County
Medicinal function
ftem Medicine for
Medicine for Heat-¢learing Medicine for promoting blood
.. . . . . Rest
tonicing medicine rheumatism circulation and
removing blood stasis
Class of conservation [ Class 1 2 2 ! 2 4
Class II 7 12 4 0 4
I Class I 11 18 6 3 21
Total 20 32 11 5 29
Ratio ( %) 20.62 32.99 11.34 5.15 29.90

3

Table 3 Useful organs of rare and endangered medicinal plants in Manling County

Ttem

Medicinal part

Entire plant

N

Branch leaf

N N

Underground root .
& Flower fruit seed

and stem bark stem
Class of conservation I Class 1 ! 5 2 3
Class II 8 11 6 2
M  Class I 17 18 10 14
Total 26 34 18 19
Ratio ( %) 26.80 35.05 18.56 19.59
19.59%. ( CR)
2.5 . (EN) 2 .
316 ( ; (VU) 5 . .
( ) M 2004) . . ; ( NT)
22 ( 4). ( Pinus \ N 10 ( LC)
armandii) . ( P. densata) . . . . 4 .
( Lyonia villosa) ( Malaxis monophyllos) 22
0.5 1. € ( ) )
0.291 7.0.375 0.0.375 0.0.291 7. 2004) ( 4. 4 12
(1999) . (2013) N \
22

0.291 7~0.958 3
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Table 4 Endangered levels of 22 rare and endangered

22

medicinal plants in Manling County

Endangered Endangered
level level

Species / Species /

List/ List/

Manling Manling

LC/LC LC/NT
Pinus armandii Malus baccata

NT/LC NT/NT
Malaxis monophyllos Neottianthe cucullata

LC/LC NT/NT
Pinus densata Goodyera repens

LC/LC VUu/vVu
Lyonia villosa Sabina squamata

LC/NT Vu/vVu
Spiranthes sinensis Gymnadenia orchidis

EN/NT NT/VU
Juglans regia Peristylus coeloceras

NT/NT NT/VU
Cephalanthera Rhodiola fastigiata
longifolia

NT/NT Vu/vVu
Epipactis helleborine Larix griffithiana

NT/NT CR/EN
Herminium Paeonia ludlowii
alaschanicum

LC/NT VU/EN
Diplarche multiflora Sinopodophyllum

hexandrum

NT/NT VU/CR

Satyrium ciliatum Dysosma tsayuensis
. LC. ; NT. ; VU. ; EN. ; CR.

Note: LC. Least concern; NT. Near threatened; VU. Vulner—

able; EN. Endangered; CR. Critically endangered.

( 1999;

2001) .

38
32 20
32.99%+20.62% »
60

2004)

2002) I
2005

( i

37

74

72 97

12.03

I )
%

61.86% -

1999;
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1987,
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