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Azt Construction of expressways and railways results in bare slopes and degraded ecosystems. Vegetation restoration
with proper plant species is the foremost work in the restoration of the degraded roadside slopes. The climate of alpine region
is featured with low temperature, short growing period, strong radiation, and low but concentrated precipitation, which are
harsh for restoring vegetation. This research aimed to select proper plant species adaptable to the environment of alpine region
and suitable for roadside slope restoration. We recorded the coverage and height of each plant present in the 120 plots along the
G318 road in the eastern part of Tibetan Plateau. The investigation found 108 vascular plant species in the alpine roadside slope,
including 17 artificially planted species. Most planted species belonged to Poaceae and Fabaceae. Lolium perenne, Elymus
nutans, Melilotus officinalis, and Medicago sativa grew well on roadside from the altitude of 3000 m to 4100 m. Naturally
regenerated species were mainly distributed in older slopes formed 3-5 years ago. Two species groups could be identified by
the species characteristics: invasive species and spread species. The spread species contributed most to the biodiversity and
complicated community structure in older slopes in Zheduo Mountain and Jianziwan Mountain. Naturally regenerated shrubs,
such as Potentilla fruticosa, Piptanthus nepalensis, and Caragana franchetiana, could be planted artificially to improve the
protection effect of vegetation. We also found that some bryophyte species, which are drought and cold tolerant, could be used
as slope protecting species. The vegetation restoration of roadside slope in alpine region is a long lasting process. Artificial
restoration of the secondary bare slope with proper plant species could result in healthy ecosystem with natural succession.
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Table 1 The occurrence, coverage and height of naturally regenerated species in the road side area of cold alpine region

Species FETTHL Coverage Height Species FETTEL Coverage  Height

Occurrence (/%) (h/cm) Occurrence (/%) (h/cm)

BRAE T BEH Agrostis hookeriana 15 5.57 24.00 Hilt S Oxytropis kansuensis 5 1.08 5.63
W NR AT Anaphalis aureopunctata 9 1.99 16.83 #e I Pedicularis verticillata 15 1.58 9.50
T B Artemisia capillaris 10 10.30 49.30 ALK Piptanthus nepalensis 2 38.00 63.50
H 8 Artemisia tangutica 12 1.90 27.13 ZLEZ Polygonum sparsipilosum 15 1.97 2.23
Wl 2% Chamerion angustifolium 9 1.19 16.88 ERZESE Polygonum viviparum 7 1.49 7.40
SeHFHIESE Epilobium tibetanum 31 1.59 6.79 Vi Z % 5% Potentilla lineata 14 6.14 3.12
KAk I& e IH Gentiana tongolensis 17 1.33 8.14 IS Scutellaria hypericifolia 6 4.50 16.50
HE ZEE Geranium pylzowianum 8 1.03 12.00 st K Sedum sp. 11 8.30 2.56
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Appendix Table 1 Species composition in the road side area of cold alpine region

Y Species #l Family HK A Growth form
Abies sp. Wiz A%l Pinaceae A Tree
Agrimonia pilosa Ledebour T 1%l Rosaceae TR Herb
Agrostis hookeriana C. B. Clarke ex J. D. Hooker i Ae BT I A AAE} Poaceae AR Herb
Ajuga ovalifolia var. calantha (Diels ex Limpricht) C. Y. Wu & C. Chen M B E LALLM JBIEA} Lamiaceae ELR Herb
Anaphalis aureopunctata Lingelsheim & Borza HIREE %%l Asteraceae HAK Herb
Anemone tomentosa (Maximowicz) C. P'ei N FEHEE Ranunculaceae B Herb
Artemisia capillaris Thunberg B R %%} Asteraceae R Herb
Artemisia frigida Willdenow B % B} Asteraceae ELZR Herb
Artemisia tangutica Pampanini HE %%l Asteraceae IR Herb
Aster flaccidus Bunge EY e %%} Asteraceae TR Herb
Avena fatua Linnaeus Lg% 3 ARAF} Poaceae A Herb
Berberis jamesiana Forrest & W. W. Smith JIE /N EE /INEER] Berberidaceae #EK Shrub
Caragana franchetiana Komarov = MRS L S B} Fabaceae H#EA Shrub
Carex laeta Boott G p=Y-a JFEE Cyperaceae TR Herb
Carex lehmannii Drejer 7 = JFEE Cyperaceae R Herb
Carpesium divaricatum Siebold & Zuccarini &2 H %Rl Asteraceae A Herb
Cerastium furcatum Chamisso & Schlechtendal ZELGH £ 11} Caryophyllaceae iR Herb
Chamerion angustifolium (Linnaeus) Holub ) = 2% %t Onagraceae HA Herb
Chenopodium glaucum Linnaeus IKERHE #iF} Chenopodiaceae R Herb
Clematis rehderiana Craib KAeskska £ EF#} Ranunculaceae #EK Shrub
Comastoma pulmonarium (Turczaninow) Toyokuni W% E A JHHE} Gentianaceae ¥ Herb
Corydalis gracillima C. Y. Wu ex Govaerts o & 58K} Papaveraceae B Herb
Cosmos bipinnatus Cavanilles o %%} Asteraceae R Herb
Cyananthus hookeri C. B. Clarke WEh AT FE AR Campanulaceae ELA Herb
Cynoglossum lanceolatum Forsskal INTE TR R LR Boraginaceae A Herb
Cyperus cuspidatus Kunth KRV VSHEEl Cyperaceae HAK Herb
Delphinium tatsienense Franchet FRE AT FEEF} Ranunculaceae ¥R Herb
Desmodium elegans Candolle [ A 11 i 5 B} Fabaceae ¥EK Shrub
Deyeuxia scabrescens (Grisebach) Munro ex Duthie FEWEF ARAF} Poaceae FEIA Herb
Draba nemorosa Linnaeus i +1EF} Brassicaceae TR Herb
Duchesnea indica var. microphylla T. T. Yu & T. C. Ku NI R H15%l Rosaceae R Herb
Elsholtzia souliei H. Léveillé JEE JEEAR} Lamiaceae Ei A Herb
Elymus burchan-buddae (Nevski) Tzvelev I RAF} Poaceae iR Herb
Elymus dolichatherus (Keng) S. L. Chen KT P AAF} Poaceae ¥ Herb
Elymus nutans Grisebach FEREPL AL RAF} Poaceae K Herb
Epilobium tibetanum Haussknecht SRR SE W22 %E Onagraceae iR Herb
Euphrasia pectinata subsp. sichuanica D. Y. Hong Y 1N K % 2%l Scrophulariaceae  H.AK Herb
Festuca ovina Linnaeus o RAF} Poaceae EA Herb
Fragaria orientalis Losinskaja IR R 7%l Rosaceae TR Herb
Galium spurium Linnaeus T P& 5 Al Rubiaceae AR Herb
Gentiana squarrosa Ledebour gk TH-f AH JHHE} Gentianaceae ELR Herb
Gentiana tongolensis Franchet P ALy A ] JHHE} Gentianaceae ¥ Herb
Geranium pylzowianum Maximowicz HEEE Pef )L R} Geraniaceae A Herb
Geum aleppicum Jacquin i SriN Bl Rosaceae B Herb
Gymnadenia conopsea (Linnaeus) R. Brown F= =%%} Orchidaceae B Herb
Halenia elliptica D. Don R [ AR JHEE} Gentianaceae ¥ Herb
Hemiphragma heterophyllum Wallich HiFT Rk % 2k} Scrophulariaceae  ¥.A Herb
Impatiens nubigena W. W. Smith Bl JALAE JRUIl#ER} Balsaminaceae B Herb
Incarvillea arguta (Royle) Royle Pk E £l Bignoniaceae ¥R Herb
Ixeris chinensis (Thunberg) Kitagawa rh g ISR 2§l Asteraceae AR Herb
Juncus amplifolius A. Camus FE BT ST HE} Juncaceae iR Herb
Lagopsis supina (Stephan ex Willdenow) Ikonnikov Galitzky ex Knorring & & %% JEHE} Lamiaceae HAK Herb
Leontopodium andersonii C. B. Clarke /NS S %%l Asteraceae K Herb
Ligularia duciformis (C. Winkler) Handel-Mazzetti KRiEE %%} Asteraceae R Herb
Ligularia virgaurea (Maximowicz) Mattfeld ex Rehder & Kobuski i 2L 5 %%l Asteraceae A Herb
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(ZEBt3R1 Continued)

YRl Species Bl Family AT Growth form
Lobelia chinensis Loureiro S gyt fE# R} Campanulaceae AR Herb
Lolium perenne Linnaeus MR E ARAEL Poaceae HAK Herb
Lonicera webbiana Wallich ex Candolle A 4R} Caprifoliaceae #E Shrub
Medicago ruthenica (Linnaeus) Trautvetter TEHTE 7} Fabaceae HK Herb
Medicago sativa Linnaeus HEE 5Bl Fabaceae B Herb
Melilotus albus Medikus HAEF AR R ZF} Fabaceae ¥ Herb
Melilotus officinalis (Linnaeus) Lamarck FR R 7 F} Fabaceae ¥R Herb
Miscanthus paniculatus (B. S. Sun) Renvoize & S. L. Chen ANIIES RAF} Poaceae B Herb
Notopterygium incisum C. C. Ting ex H. T. Chang FE i A=K F} Apiaceae LK Herb
Oxytropis kansuensis Bunge Hikrs %} Fabaceae HA Herb
Pedicularis verticillata Linnaeus et i % 2B} Scrophulariaceae  ¥.A Herb
Picea sp. Py A FAF} Pinaceae T+ Tree
Piptanthus nepalensis (Hooker) Sweet Vi N ZF} Fabaceae #EAK Shrub
Plantago asiatica Linnaeus %R ZER %} Plantaginaceae TR Herb
Pleurospermum hookeri C. B. Clarke H YRR T 4 JEEL Apiaceae ¥R Herb
Poa annua Linnaeus AR AAE} Poaceae B Herb
Polygonum lapathifolium Linnaeus o3 R Polygonaceae ELR Herb
Polygonum sparsipilosum A. J. Li EKEH F |l Polygonaceae HA Herb
Polygonum viviparum Linnaeus BRIEEH i\iﬂ Polygonaceae TR Herb
Polystichum neolobatum Nakai - HER %ﬁz\eﬁ daceac HA Herb
Populus cathayana Rehder HW MRl Salicaceae FFAR Tree
Potentilla fiuticosa Linnaeus SR 7%l Rosaceae TR Herb
Potentilla lineata Treviranus [ %%l Rosaceae B Herb
Primula sp. mE RFIE R Primulaceae B Herb
Prunella vulgaris Linnaeus B E JEE} Lamiaceae HAK Herb
Pseudostellaria himalaica (Franchet) Pax WIS HT1F} Caryophyllaceae iR Herb
Quercus semecarpifolia Smith = LR 552} %l Fagacea #EAK Shrub
Ranunculus tanguticus (Maximowicz) Ovczinnikov BEREE £ E#} Ranunculaceae B Herb
Rheum delavayi Franchet V1D K H |l Polygonaceae HA Herb
Rhododendron calophytum Franch. EHFLRY FESIERL Ericaceae WK Shrub
Rhododendron nivale J. D. Hooker K EFLAY F1BS1EF} Ericaceae FEA Shrub
Ribes glaciale Wallich VKN Z T EH¥EFR} Saxifragaceae B Herb
Rosa omeiensis Rolfe U i R} Rosaceae HA Herb
Rubia cordifolia Linnaeus PHEL P 5Kl Rubiaceae LA Herb
Rubus pungens Cambessédes £ BT PR} Rosaceae 7K Herb
Rumex acetosa Linnaeus Jig A SRl Polygonaceae EiA Herb
Salix sp. i/l PNl Salicaceae FE K Tree
Salvia roborowskii Maximowicz B BB JEHE} Lamiaceae A Herb
Saxifraga egregia Engler AL R BB R H R} Saxifragaceae TR Herb
Scutellaria hypericifolia H. Léveillé SR RS JEEA} Lamiaceae Ei A Herb
Sedum sp. =R FRF} Crassulaceae ¥ Herb
Senecio argunensis Turczaninow U T B %%} Asteraceae A Herb
iiil;l:gizlgz:aL;?;ficumbens var. aphanopetala (Handel-Mazzetti) T. T. R o A SR Rosaceae £ Herb
Silene himalayensis (Rohrbach) Majumdar JRyR R -5 F1rEl Caryophyllaceae I Herb
Spiraea alpina Pallas A5 % ] Rl Rosaceae WK Shrub
Swertia macrosperma (C. B. Clarke) C. B. Clarke KRR JENHE} Gentianaceae LA Herb
Tamarix chinensis Loureiro =2 FEAIEL Tamaricaceae W#EAR Shrub
Taraxacum mongolicum Handel-Mazzetti B /N Y % Bl Asteraceae B Herb
Thlaspi arvense Linnaeus W +71¢F} Brassicaceae HA Herb
Trifolium pratense Linnaeus AR ZF} Fabaceae K Herb
Trifolium repens Linnaeus SR 7} Fabaceae 7K Herb
Tsuga chinensis (Franchet) E. Pritzel lv A ¥AR} Pinaceae TeK Tree
Veronica szechuanica Batalin 9 % 2%} Scrophulariaceae KK Herb
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