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Species diversity and distribution of Salvia (Lamiaceae)
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Abstract: To understand patterns of species diversity distribution and speciation mechanisms for Salvia
(Lamiaceae) plants, we queried species names and specimen collection information from the Global Biodi-
versity Information Facility (GBIF), The Plant List, Chinese Virtual Herbarium (CVH), Specimen Resources
Sharing Platform for Education, Specimen Resources Sharing Platform of Chinese Nature Reserves as well
as collection information for Salvia spp. specimens preserved in 32 Chinese herbaria. Based on these collec-
tion data, we analyzed the distributional patterns and plotted distribution maps at the country and geographic
regional level (e.g. the Hengduan Mountains, Qinling Mountains, Wuling Mountains, Nanling Mountains,
Dabie Mountains, and Tianmu-Huangshan Mountains), respectively. Additionally, the records from Yunnan
and Sichuan provinces of China were obtained at the county level. In total our sample consisted of 57,674
global distributional records and 11,596 Chinese records, and 952 accepted names of Salvia were confirmed.
Globally, Central and South America (510 species) support the largest number of species, followed by West
Asia (270 species), Europe (117 species), East Asia (97 species) and North America (94 species). At the na-
tional level, Mexico supports the largest number of species (322), followed by Russia (109), Turkey (88), the
United States (85) and China (82). Within China, Yunnan and Sichuan provinces support a substantially larg-
er number of species than other provinces, accounting for 63% of the total number of Salvia species in China.
The three counties within Yunnan and Sichuan provinces that contain the largest number of species are Yu-
long (23), Shangri-la (20), Dali (13), and Muli (17), Baoxing (13) and Mabian (13). The Hengduan Moun-
tains, with 52.8% of all Salvia species in China, contain more Salvia species than any other region in China;
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23 species are endemic to this area with narrow distributions. Native Chinese Salvia species were divided in-
to four abundance ranks based on the number of county-level records: S. plebeia ranked the highest (395 dis-
tribution counties), followed by S. japonica (199 counties), S. miltiorrhiza (192 counties), S. cavaleriei (173
counties), S. chinensis (153 counties), and S. roborowskii (100 counties). Our results indicate that Salvia is
mainly distributed in temperate and subtropical high-altitude countries of the northern hemisphere; China is

the center of diversity in East Asia, containing representative and narrow-range endemic species. Within

China, the Hengduan Mountains have the highest species diversity and percentage of endemic species.
Key words: Salvia, Lamiaceae, species diversity, world distribution, Chinese endemic species
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Fig. 1 World-wide distribution range of Salvia species. Modified from ClaBen-Bockhoff ez al. (2003), Walker et al. (2004) and GBIF.
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Fig. 4 Distributional pattern of Salvia species (including subspecies) at the county level in Yunnan (A) and Sichuan (B) provinces
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leriei; 5, S. chinensis; 6, S. roborowskii; 7, S. przewalskii; 8, S. plectranthoides; 9, S. bowleyana; 10, S. scapiformis; 11, S. umbratica;
12, S. maximowicziana; 13, S. prionitis; 14, S. substolonifera; 15, S. deserta; 16, S. tricuspis; 17, S. cynica; 18, S. trijuga; 19, S. yun-
nanensis; S. prattiiy 20, S. castanea; 21, S. flava; 22, S. nanchuanensis; S. aerea; 23, S. adiantifolia; 24, S. kiangsiensis; S. campanu-
lata; 25, S. smithii; 26, S. omeiana; S. meiliensis; S. liguliloba; S. evansiana; 27, S. wardii; S. honania; S. filicifolia; 28, S. hupehen-
sis; S. digitaloides; 29, S. sinica; S. chienii; S. bulleyana; 30, S. vasta; S. paramiltiorrhiza; S. mekongensis; S. hayatae; S. cyclostegia;
31, S. potanini; S. kiaometiensis; S. dolichantha; S. brachyloma; S. baimaensis; 32, S. qgimenensis; S. mairei; S. hylocharis; S. brevi-
labra; S. appendiculata; 33, S. subpalmatinervis; S. sonchifolia; S. schizochila; S. schizocalyx; S. pogonochila; S. piasezkii; S.
petrophila; S. pauciflora; S. paohsingensis; S. handelii; S. grandifolia; S. dabieshanensis; S. chunganensis; S. breviconnectivata; S.
bifidocalyx; S. alatipetiolata; S. adoxoides; 34, S. weihaiensis; S. lankongensis; S. himmelbaurii; S. heterochroa; S. fragarioides; S.

atrorubra; S. atropurpurea.
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Table S2 World-wide Salvia species and their distribution
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Salvia gypsophila
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Salvia lanigera
Salvia lankongensis
Salvia lapazana
Salvia lasiantha

Salvia lasiocephala

Salvia lavandula
Salvia lavanduloides
Salvia laxispicata
Salvia leninae
Salvia lenta

Salvia leonia

Salvia leptostachys
Salvia leriifolia

Salvia leucantha
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Salvia leucocephala
Salvia leucochlamys
Salvia leucodermis
Salvia leucophylla
Salvia libanensis
Salvia liguliloba
Salvia lilacinocoerulea
Salvia limbata

Salvia lineata

Salvia lipskyi

Salvia littae

Salvia lobbii

Salvia longibracteolata
Salvia longipedicellata
Salvia longispicata
Salvia longistyla
Salvia lophanthoides
Salvia loxensis

Salvia lozanii

Salvia lutescens
Salvia lyallii

Salvia lycioides
Salvia lyrata

Salvia macellaria
Salvia macilenta
Salvia macrocalyx
Salvia macrochlamys
Salvia macrophylla
Salvia macrosiphon
Salvia macrostachya
Salvia madrensis
Salvia mairei

Salvia malvifolia
Salvia manantlanensis
Salvia manaurica
Salvia marashica
Salvia marci

Salvia margaritae

Salvia mattogrossensis
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Salvia maximowicziana

Salvia maymanica
Salvia mayorii
Salvia mazatlanensis
Salvia medusa
Salvia meiliensis
Salvia mekongensis
Salvia melaleuca
Salvia melissiflora
Salvia melissodora
Salvia mellifera
Salvia mentiens
Salvia merjamie
Salvia mexiae
Salvia mexicana
Salvia microdictya
Salvia microphylla
Salvia microstegia
Salvia miltiorrhiza
Salvia minarum
Salvia miniata
Salvia mirzayanii

Salvia misella

Salvia mocinoi
Salvia modesta
Salvia modica
Salvia mohavensis
Salvia monantha
Salvia monclovensis
Salvia moniliformis
Salvia montbretii
Salvia montecristina
Salvia moorcroftiana
Salvia mornicola
Salvia mouretii
Salvia muelleri
Salvia muirii

Salvia mukerjeei

Salvia multicaulis
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Salvia munzii

Salvia muscarioides

Salvia namaensis

Salvia nana

Salvia nanchuanensis

Salvia napifolia
Salvia nazalena
Salvia nemoralis

Salvia nemorosa

Salvia neovidensis
Salvia nepetoides
Salvia nervata
Salvia nervosa
Salvia nilotica
Salvia nipponica
Salvia nitida
Salvia nubicola
Salvia nubigena
Salvia nubilorum
Salvia nutans
Salvia nydeggeri
Salvia oaxacana
Salvia oblongifolia
Salvia obtorta
Salvia obtusata
Salvia obumbrata

Salvia occidentalis

Salvia occidua
Salvia occultiflora
Salvia ochrantha

Salvia ocimifolia

Salvia odontochlamys

Salvia officinalis

Salvia oligantha
Salvia oligophylla

Salvia ombrophila
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Salvia omeiana
Salvia omerocalyx
Salvia opertiflora
Salvia ophiocephala
Salvia oppositiflora
Salvia orbignaei
Salvia oreopola
Salvia oresbia

Salvia orthostachys
Salvia ovalifolia
Salvia oxyphora
Salvia pachyphylla
Salvia pachypoda
Salvia pachystachya
Salvia palaestina
Salvia palealis
Salvia palifolia
Salvia pallida

Salvia palmeri
Salvia pamplonitana
Salvia pannosa
Salvia pansamalensis
Salvia paohsingensis
Salvia paposana
Salvia paraguariensis
Salvia paramicola
Salvia paramiltiorrhiza
Salvia parciflora
Salvia parryi

Salvia parvifolia
Salvia paryskii
Salvia patens

Salvia pauciserrata
Salvia paupercula
Salvia pavonii

Salvia penduliflora
Salvia peninsularis
Salvia pennellii
Salvia pentstemonoides

Salvia peratica
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Salvia perblanda
Salvia peregrina
Salvia perlonga
Salvia perlucida
Salvia perplicata
Salvia perrieri
Salvia persepolitana
Salvia persicifolia
Salvia personata
Salvia petrophila
Salvia pexa

Salvia peyronii
Salvia phaenostemma
Salvia phlomoides
Salvia piasezkii
Salvia pichinchensis
Salvia pilifera
Salvia pineticola
Salvia pinguifolia
Salvia pinnata
Salvia pisidica
Salvia platycheila
Salvia platyphylla

Salvia plebeia

Salvia plectranthoides
Salvia plumosa
Salvia plurispicata
Salvia poculata
Salvia podadena
Salvia pogonochila
Salvia polystachya
Salvia pomifera
Salvia porphyrocalyx
Salvia potaninii
Salvia potentillifolia
Salvia potus

Salvia praestans
Salvia praeterita

Salvia prasiifolia
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Salvia pratensis

Salvia prattii

Salvia prilipkoana
Salvia primuliformis
Salvia pringlei

Salvia prionitis
Salvia procurrens
Salvia propinqua
Salvia prostratus
Salvia protracta
Salvia pruinosa
Salvia prunelloides
Salvia prunifolia
Salvia przewalskii
Salvia pseudoincisa
Salvia pseudojaminiana
Salvia pseudomisella
Salvia pseudopallida
Salvia pseudoprivoides
Salvia pseudorosmarinus
Salvia pseudoserotina
Salvia psilantha
Salvia psilostachya
Salvia pterocalyx
Salvia pteroura
Salvia puberula
Salvia pubescens
Salvia pulchella
Salvia punctata
Salvia purpurea
Salvia purpusii

Salvia pusilla

Salvia pygmaea
Salvia gimenensis
Salvia quercetorum
Salvia quezelii

Salvia quitensis

Salvia ramamoorthyana
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Salvia ramosa
Salvia ranzaniana
Salvia raveniana
Salvia raymondii
Salvia rechingeri
Salvia recognita
Salvia recurva
Salvia reeseana
Salvia reflexa
Salvia regla
Salvia regnelliana
Salvia reitzii
Salvia remota
Salvia repens
Salvia reptans
Salvia retinervia
Salvia reuteriana
Salvia revoluta
Salvia rhodostephana
Salvia rhombifolia
Salvia rhyacophila
Salvia rhytidea
Salvia ringens
Salvia rivularis
Salvia roborowskii
Salvia roemeriana
Salvia roscida
Salvia rosei

Salvia rosifolia
Salvia rosmarinoides
Salvia rostellata
Salvia rubescens
Salvia rubifolia
Salvia rubrifaux
Salvia rubriflora
Salvia rubropunctata
Salvia rufula
Salvia runcinata
Salvia rupicola

Salvia rusbyi
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Salvia russellii Brgl. EHI

Salvia rypara PIARAE . BERI4ET . oy

Salvia rzedowskii PG

Salvia saccardiana FORA

Salvia saccifera TR

Salvia sacculus PG

Salvia sagittata JEIRZ R, e

Salvia sahendica (e

Salvia salicifolia ey

Salvia samuelssonii Ll Z1H,

Salvia sanctae-luciae HPHEF

Salvia santolinifolia FTE VT ENRE. TP, IR

Salvia sapinea PG

Salvia sarmentosa b

Salvia saxicola Ep

Salvia scabiosifolia Ciez

Salvia scabra IS

Salvia scabrata e

Salvia scabrida ©y

Salvia scandens b

Salvia scapiformis e, Eg,

Salvia scaposa PG

Salvia schimperi BRIEMRLL T

Salvia schizocalyx ]

Salvia schizochila T

Salvia schlechteri IS

Salvia schmalbausenii 152500 ve e

Salvia sciaphila FHE L

Salvia sclarea FTEVE. 2R WEBW. fEE. YT, dEE. A, O, 200, 2o,
BEAER M, EATIH ., GROFIE. SEE. wAS . REIL P

Salvia sclareoides VYT . WA T

Salvia sclareopsis e

Salvia scoparia =y

Salvia scutellarioides FHEE, JERE R, e

Salvia scytinophylla VA

Salvia secunda ©y

Salvia seemannii HPHEF

Salvia segtinophylla O

Salvia selguapensis [N R

Salvia selleana Tt



MR, T, k. BERRMESBRIWAZ RIS M. Y2 R, 2015, 23(1): 3-10.

http://www.biodiversity-science.net/CN/article/downloadArticleFile.do?attach Type=PDF &id=9910

Salvia sellowiana

Salvia semiatrata

Salvia seravschanica

Salvia sericeotomentosa

Salvia serotina
Salvia serpyllifolia
Salvia serranoae
Salvia sessei

Salvia sessilifolia
Salvia setosa
Salvia setulosa
Salvia shannonii
Salvia sharifii
Salvia sharpii
Salvia sigchosica
Salvia sikkimensis
Salvia silvarum
Salvia similis
Salvia sinaloensis
Salvia sinica
Salvia smithii
Salvia smyrnaea
Salvia somalensis
Salvia sonchifolia
Salvia sonklarii
Salvia sonomensis
Salvia sophrona
Salvia sordida
Salvia sparsiflora
Salvia spathacea
Salvia speciosa
Salvia speirematoides
Salvia sphacelifolia
Salvia sphacelioides
Salvia spinosa
Salvia splendens
Salvia sprucei
Salvia squalens
Salvia stachydifolia

Salvia stachyoides
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Salvia staminea Byl REI. P
Salvia stenophylla RPN ERIT. kI, mE
Salvia stibalii h

Salvia stolonifera PG

Salvia striata b

Salvia styphelos T

Salvia subaequalis 1

Salvia subglabra 1

Salvia subhastata o Yiith

Salvia subincisa KM, HErgE

Salvia submutica b

Salvia subobscura ylitkas

Salvia subpalmatinervis e

Salvia subpatens sspg A

Salvia subrotunda BUARAE. ELPH. ik
Salvia subrubens fath Dby, VG
Salvia subscandens e

Salvia substolonifera EalEs|

Salvia sucrensis IR 4T

Salvia suffruticosa Pl EEIE, P
Salvia summa ES

Salvia synodonta sspg A

Salvia syriaca W, PlderFsm. . LHIL 2
Salvia tafallae e

Salvia taraxacifolia FEVS T

Salvia tchihatcheffii THI

Salvia tebesana B, A

Salvia teddii i fi

Salvia tehuacana PG EF

Salvia tenella VYRS

Salvia tenuiflora E=y

Salvia tepicensis sspgaf

Salvia teresae A

Salvia tesquicola W

Salvia tetrodonta (AR

Salvia texana ESE- - Tlig=i3

Salvia thermarum ZE[S

Salvia thomasiana AR (FEED
Salvia thormannii EZ N EVI

Salvia thymoides Yt
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Salvia thyrsiflora sPhAf

Salvia tianschanica 2 bt

Salvia tigrina THH
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Salvia tingitana [ipivR

Salvia tobeyi +HH

Salvia tolimensis BHE LY

Salvia tomentella E=y

Salvia tomentosa HEL A REIL R

Salvia tonalensis o Yiith

Salvia tortuensis 1 Hh

Salvia tortuosa FHELLIE. JERZ IR

Salvia townsendii PG EF

Salvia trachyphylla JERZ /R

Salvia transhimalaica JeH/K

Salvia transsylvanica Fig it

Salvia trautvetteri 2 bt

Salvia triangularis E[E

Salvia trichocalycina A, AR

Salvia trichoclada P, HHI

Salvia trichopes ARl

Salvia trichostephana sy A

Salvia tricuspidata Sspgaf

Salvia tricuspis ]

Salvia trifilis b5

Salvia trijuga th

Salvia tubifera faR2%. fatb bz, SEpEa

Salvia tubiflora R R

Salvia tubulosa b

Salvia tuerckheimii ZAJem

Salvia turcomanica Ciez

Salvia turdi BIEMR LW

Salvia turneri PG E

Salvia tuxtlensis YR

Salvia tysonii El

Salvia uliginosa P AR EE

Salvia umbratica 23l

Salvia umbraticola PG EF

Salvia umbratilis VU Ef
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Salvia uncinata
Salvia unguella
Salvia unicostata
Salvia univerticillata
Salvia uribei

Salvia urica

Salvia urmiensis
Salvia urolepis
Salvia urticifolia
Salvia uruapana
Salvia valentina
Salvia vargasii
Salvia vaseyi

Salvia vasta

Salvia veneris
Salvia venulosa
Salvia verapazana
Salvia verbascifolia

Salvia verbenaca

Salvia verecunda
Salvia vergeduzica
Salvia vermifolia
Salvia veronicifolia

Salvia verticillata

Salvia vestita
Salvia villosa
Salvia virgata

Salvia viridis

Salvia viscida
Salvia viscidifolia
Salvia viscosa
Salvia vitifolia
Salvia vvedenskii
Salvia wagneriana

Salvia wardii

Salvia warszewicziana

Salvia weberbaueri
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Salvia weihaiensis
Salvia wendelboi
Salvia whitefoordiae
Salvia whitehousei
Salvia wiedemannii
Salvia willeana
Salvia xalapensis
Salvia xanthocheila
Salvia xanthophylla
Salvia xanthotricha
Salvia xeropapillosa
Salvia yosgadensis
Salvia yukoyukparum
Salvia yunnanensis
Salvia zacualpanensis

Salvia zaragozana
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Table S3  China’s Salvia species and their distribution

Aok S AR oA A A R s R .

Fh4 Species

4¥A7 Distribution

e B Salvia prattii

HEHF R Z 5 Salvia potaninii

KALRZH Salvia dolichantha

PR LR Salvia wardii

EHh 3 RE S Salvia digitaloides

TEBMIEFEE Salvia digitaloides var. glabrescens
H 75 iU S Salvia przewalskii

#WEHTGRES Salvia przewalskii var. mandarinorum
ABHTGRFES Salvia przewalskii var. glabrescens
HAEH PE U2 Salvia przewalskii var. alba

K5 RUZ % Salvia brevilabra

R RS Salvia aerea

Pl R % Salvia himmelbaurii

PG i 5 Salvia maximowicziana

ZAE58VE 25 Salvia maximowicziana var. floribunda
FX R EE Salvia paohsingensis

[543 i FE 5 Salvia cyclostegia

LAE|RI 4L L 5 Salvia cyclostegia var. purpurascens
RILFJEH Salvia cynica

Ui JE FUR A Salvia omeiana

eI U 5 Salvia omeiana var. grandibracteata
WIS Salvia alatipetiolata

TR Salvia evansiana

LT RJR S Salvia evansiana var. scaposa

/b1 5 Salvia pauciflora

*ZU R 5 Salvia schizocalyx

56 5 Salvia brachyloma

IR R E 5 Salvia lankongensis

RNE RS Salvia mairei

E/FREH Salvia pogonochila

Z4 R Salvia schizochila

*phoE R 5 Salvia campanulata

* P Y R % Salvia campanulata var. codonantha
* Ul i 2 51 Salvia campanulata var. fissa
*YIE R 2 5 Salvia campanulata var. hirtella
*4: WS Salvia sikkimensis

*5K B4 RS Salvia sikkimensis var. chaenocalyx
KEFZH Salvia handelii

WA B H Salvia hylocharis

WAL R Z 5 Salvia hupehensis

FEF B Salvia smithii
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SRR Salvia heterochroa

M52 i )2 5 Salvia atropurpurea

- fE % Salvia bulleyana

*Tfh % Salvia castanea

541 fUR % Salvia atrorubra

AL B Salvia flava

KA A RS Salvia flava var. megalantha
TFEE 5 5 Salvia bifidocalyx

FEAZ MR EH Salvia kiaometiensis

JEAE KRR Salvia subpalmatinervis

JE/ FRZ 5 Salvia mekongensis

o

AZEME Salvia nipponica var. formosana
nt
Ed

% MANAE Salvia tricuspis

fEH Salvia sonchifolia

o

4= BB AL Salvia umbratica

*}5E U % Salvia roborowskii
—M-fRB% Salvia trijuga
MR E S Salvia yunnanensis

*1% Salvia miltiorrhiza

HH-F}2 Salvia miltiorrhiza var. charbonnelii

®/1% Salvia bowleyana

I RIPHZERIF+2 Salvia bowleyana var. subbipinnata

KAliLF2 Salvia dabieshanensis
Wit ;42 Salvia sinica

2% Salvia paramiltiorrhiza
P¥4% Salvia vasta

W52 Salvia vasta var. fimbriata
HHEREE Salvia petrophila
ZIFR % Salvia prionitis

SN2 5 Salvia cavaleriei

LM RS Salvia cavaleriei var. erythrophylla
175 % Salvia cavaleriei var. simplicifolia

*R TR Salvia glutinosa

EE RS Salvia honania

FEMN R Salvia meiliensis

*K i iR Salvia plectranthoides

kg FUE S Salvia breviconnectivata

)1l )2 % Salvia nanchuanensis

BRI FE )11 B 5L Salvia nanchuanensis var. pteridifolia
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K2 % Salvia grandifolia
*Frif 5 Salvia deserta

*7 M5 Salvia plebeia

R Z 5L Salvia liguliloba
R Z % Salvia chienii

WO o

i

H 1l 5 Salvia chienii var. wuyuania

LR B # Salvia baimaensis

s

%5 Salvia substolonifera

*Hui fHLE S Salvia scapiformis

A 3 B2 55 Salvia scapiformis var. carphocalyx
fifi & Hh 4T fR R 5 Salvia scapiformis var. hirsuta

*FfUJB 5L Salvia japonica

Z/NH % Salvia japonica var. multifoliolata

L% Salvia chinensis

2B % Salvia chunganensis
TiAafe R H Salvia adoxoides
BB Salvia filicifolia

Bt 5 Salvia appendiculata
KA Salvia kiangsiensis

AT Z 5 Salvia gimenensis

Fif L1l fU B Salvia hayatae
ST B U RE Salvia hayatae var. pinnata
BB Salvia adiantifolia
HAPIR RS Salvia fragarioides
JEHE LR Salvia weihaiensis

ZIRFR S Salvia piasezkii
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