
RESEARCH ARTICLE

Chrysanthemum genetic resources and related genera
of Chrysanthemum collected in China

H. E. Zhao Æ Z. H. Liu Æ X. Hu Æ J. L. Yin Æ
W. Li Æ G. Y. Rao Æ X. H. Zhang Æ C. L. Huang Æ
N. Anderson Æ Q. X. Zhang Æ J. Y. Chen

Received: 26 July 2007 / Accepted: 2 February 2009 / Published online: 6 March 2009

� Springer Science+Business Media B.V. 2009

Abstract Chrysanthemum is one of the most impor-

tant and popular ornamentals over the world. Breeding

of new pedigrees depends mainly on conventional

crossing. Chrysanthemum genetic resources were

categorized into three groups. Here we introduce the

wild species and related genera of Chrysanthemum in

order to extend the genetic resources that can be used

for genetic improvement of chrysanthemums by

hybridization. In the genus Chrysanthemum and

closely related genera, there are many wild species

that are able to cross successfully with modern

chrysanthemums. These represent important genetic

resources for introducing new characters into florist’s

chrysanthemums. The genus Chrysanthemum consists

of more than 40 species distributed mainly in East Asia.

More than 20 species of Chrysanthemum are native to

China. Unfortunately, little of this information has

been published in western languages. In this paper, we

also provide an overall review of the basic information

of the wild species of we have collected in China in

order to understand and exploit those genetic resources

much better. We have collected about 17 wild species

and studied their useful characters in the past several

years. These species include C. oreastrum (Hance)

Y. Ling, C. hypargyrum (Diels) Y. Ling et C. Shih,

C. zawadskii (Herbert) Tzvelev, C. chanetii (H. Léveillé)

C. Shih, C. naktongense (Nakai) Tzvelev, C. mongolicum

(Y. Ling) Tzvelev, C. argyrophyllum (Y. Ling) Y. Ling

et C. Shih, C. rhombifolium (Hemsley) Y. Ling,

C. vestitum (Hemsley) Y. Ling, C. dichrum C. Shih,

C. glabriusculum (W. W. Smith) C. Shih, C. indicum

(Linnaeus) Des Moulin, C. lavandulifolium (Fischer ex

Trautvetter) Kitamura, C. foliaceum G. F. Peng, Shih et

S. Q. Zhang, C. nankingense (Handel-Mazzetti) X. D.

Cui, C. potentilloides (Handel-Mazzetti) C. Shih and

C. maximowiczii (Komarov) Tzvelev. In addition to

this genus, we have collected some species of the

related genera including Brachanthemum mongolicum

Krascheninnikov, B. pulvinatum (Handel-Mazzetti) C.

Shih, B. gobicum Krasch, Ajania fastigiata (C. Winkler)

Poljakov, A. achilleoides (Turczaninow) Poljakov ex
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Grubov, A. khartensis (Dunn) C. Shih, A. fruticulosa

(Ledebour) Poljakov, A. pallasiana (Fischer ex Besser)

Poljakov, Phaeostigma salicifolia (Mattf.) Muld.,

Elachanthemum intricatum (Franchet)Y. Ling et Y. R.

Ling and two endemic species of Opisthopappus

including O. taihangensis (Ling) Shih and O. longilobus

Shih in China.

Keywords Ajania � Brachanthemum �
China � Chrysanthemum � Elachanthemum �
Genetic resources � Opisthopappus �
Phaeostigma

Garden chrysanthemum has been cultivated for more

than 1,600 years. By the eleventh century, there were 36

cultivars of mums in China. The most probable origin of

garden chrysanthemum is a hybrid between Chrysan-

themum indicum and C. vestitum, but the true origin is

still unclear since most species are so close and very

easily cross with each other (Dai 1994; Zhao 2000).

There are many other important genetic resources and

most of them are might be able to cross successfully with

modern chrysanthemums though some of wild species

have been transferred their important characters into

the gene pool of modern chrysanthemums such as

Chrysanthemum zawadskii, C. weyrichii, Ajania

pacifica (Anderson 2006; Chen et al. 1995; Shibata

et al. 1988). The current trend in the horticultural

industry is focused on safer produces and environmen-

tally friendly production systems. To achieve these

goals and stay in front of the competition, further

innovation is needed in both production techniques and

plant improvement for floricultural crops. Genetic

resources remain essential for all plant breeding

programs including modern biotechnologies. Chrysan-

themum genetic resources were categorized into three

groups by Fukai (2003) according to the gene pool

concept of Harlan and de Wet. Here we introduce the

genetic resources according to the cross compatibility

and biosystematics, respectively, and the primiarly

basic information that has been gathered on the genetic

resources we collected in China in order to understand

and exploit those genetic resources much better.

Genetic resources according to the cross

compatibility

The first group or primary genepool is the core

species. Chrysanthemum species being cross

compatible with chrysanthemums are the constituents

of this genepool. Commercial cultivars are also

important genetic resources within the primary

genepool (Fukai 2003). Ground cover chrysanthe-

mums were bred from species (C. vestitum, C.

indicum, C. zawadskii, C. lavandulifolium, C.

nankingense, C. chanetii) and cultivars in the primary

genepool (Chen et al. 1995). Reciprocal crosses

between chrysanthemum and 10 wild chrysanthemum

species (C. articum ssp. maekawanum, C. lavandu-

lifolium, C. crassum, C. indicum, C. japonicum, C.

ornatum, C. occidentali-japonense var. ashizuriense,

C. yoshinaganthum, C. chanetii, C. pacificum (A.

pacifica)) were possible when the appropriate paren-

tal genotypes were careful chosen (Fukai et al. 2000).

Though the investigation and sampling analysis is

still fairly limited, some interspecific natural hybrids

and intergeneric natural hybrids between Chrysan-

themum and Ajania have been found (Ohashi and

Yonekura 2004). Breeding programs for cut flowers

have been reportedly using Ajania species, e.g., A.

pacifica (Shibata et al. 1988; De Jong and Rademaker

1989) and A. shiwogiku (Douzono and Ikeda 1998).

Cut flower production of the hybrids (pacific-mum:

BC1 of Chrysanthemum 9 A. pacifica) was very

successful in Okinawa, Japan in the 1990 s (Fukai

2003). Hybrids between C. lavandulifolium (Fisch ex

Trautv.) Ling et Shih and Ajania remotipina

(Hand.-Mazz.) Ling et Shih were also reported

(Kondo et al. 2003). There are so many natural and

artificial intergeneric hybrids between Chrysan-

themum and Ajania that Ohashi and Yonekura

(2004) proposed that Ajania, Arctanthemum and

Phaeostigma should be combined into this genus.

The secondary genepool consists of closely related

species, which are partially compatible with chrysan-

themums. Some species in the related genera of

Chrysanthemum are included in this category (Fukai

2003). An interspecific hybrid between Nipponanthe-

mum nipponicum and a genetype chrysanthemum has

been reported through embryo rescuer culture (Ohishi

et al. 1996). The hybrids are compatible with

chrysanthemum but not with Nipponanthemum nip-

ponicum. Species in the secondary genepools may be

useful to increase crop genetic variation. The Uni-

versity of Minnesota herbaceous perennial breeding

program focused on winter hardy chrysanthemums at

its inception in 1926, using species from the primary

and secondary genepools: Chrysanthemum indicum,
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C. sibiricum, C. koreanum, C. arcticum (Arctanthemum

arcticum), C. rubellum ‘Clara Curtis’, C. uliginosum,

C. weyrichii, C. zawadskii, C. nipponicum (Nipponan-

themum nipponicum), and Leucanthemum maximum

(Anderson and Gesick 2003). Hybrid between Argy-

ranthemum frutescens L. and chrysanthemums was

attempted to improve marguerite by Furustai in 1978

(Fukai 2003). Hybrid between C. japonicum (Makino)

Kitam. and Tanacetum vulgare L. was reported (Kondo

et al. 1999). The crossability with chrysanthemums has

been mentioned when Tanacetum cinerariifolium used

be as the male (Anderson 2006). Even though the

relationship between the genera is quite distant, they

could still be cross compatible. The intergeneric

hybrids have been reported between Chrysanthemum

and the related species from the same subtribe

Artemisiinae (Crossostephium chinense) and the close

subtribes including Leucantheminae (Nipponanthemum

nipponicum, Leucanthemella linearis) and Tanacetinae

(Tanacetum vulgare, T. parthenium) (Kondo et al.

2003). These support the close related genera might be

used for genetic improvement of chrysanthemums by

hybridization.

Genetic resources according to the phylogeny

and classification

It was found that It almost could not provide any

phylogenetic information analysing the sequences of

ITS and trnT–trnL, trnL–trnF intergenic spacers of

11 wild species of Chrysanthemum native to China

and related species for studying the origin of

chrysanthemum and phylogentics of Chrysanthemum

though sequences of ITS could provide phylogenetic

information on most other close species (Zhao et al.

2003). Yang et al. (2006) studied the relationship

between C. indicum polyploidy complex and C.

lavandulifolium, they found that the gene flow had

occurred between C. indicum and C. lavandulifolium.

Kim et al. (unpublished) sequenced ITS and trnL–

trnF intergenic spacer of Chrysanthemum for study-

ing the genetic diversity in the diploid populations of

Chrysanthemum zawadskii and its related species in

2005. They found that the gene flow has occurred not

only among C. zawadskii and its related species but

also even between Chrysanthemum and Ajania. These

indicate that all the species of Chrysanthemum might

the important genetic resources which could be

hybridized successfully with modern chrysanthe-

mums when the appropriate parental genotypes are

careful chosen though the relationship and cross

compatibility between chrysanthemums and wild

species are not always consistent.

Chrysanthemum is very close to Ajania and

Arctanthemum according to internal transcribed spacers

(ITS) analysis on A. pacifica, Arctanthemum arcticum,

Artemisia canariensis, Leucathemella serotina,

Nipponanthemum nipponicum and other species in

Anthemideae (Franciso-Ortega et al. 1997). Ohashi

and Yonekura (2004) proposed that Ajania, Arctanthe-

mum (Hulteniella included) and Phaeostigma should be

combined into Chrysanthemum since they are quite

close. There is little support for monophyly of most of

the subtribes of Bremer and Humphries (1993), and

there is substantial disagreement with previously pro-

posed sister-group relationships of genera and subtribes.

A molecular phylogeny for the tribe based on the

chloroplast gene ndhF (Watson et al. 2000) revealed a

basal grade of Southern Hemisphere genera which are

sister to a mostly Northern Hemisphere clade. There-

fore, genera are arranged in a linear manner according to

the results of Watson et al. (2000), i.e., in a primarily

geographic representation of the members of the tribe,

beginning with the southern African representatives,

followed by the centra land eastern Asian ones, and

ending with the Mediterranean genera (Oberprieler et al.

2007). Nine genera including Ajania, Ajaniopsis,

Arctanthemum, Brachanthemum, Chrysanthemum,

Elachanthemum, Hulteniella, Phaeostigma, Tridacty-

lina are arranged in Ajania Group within Group B

[Asian Grade] (Oberprieler et al. 2007). Zhao et al.

(2007) found that Opisthopappus was closely related to

Ajania Group based on the sequences of nrDNA ITS and

trnL–trnF IGS. Reciprocal intergeneric hybrids between

Chrysanthemum lavadulifolium and Opisthopappus

taihangensis were also obtained after the intergeneric

hybrids between Ajania pacifica and three species of

Chrysanthemum with different ploidies (In the follow-

ing papers).These suggest that some wild species in

these related closed genera might be the primary or

secondary genepools of chrysanthemums as well.

Group 3 are useful to extend a range of genetic

variation of a crop according to the gene pool concept

of Harlan and de Wet. However, there are some

obstacles to their use in further breeding programs,

such as the sterility of progeny. In the case of
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chrysanthemum, the first and second groups are

rather large and considerable genetic variation.

Therefore, collection of Chrysanthemum species and

related genera belong to the groups 1 and 2 becomes

our main target.

Wild species of Chrysanthemum and related

genera collected in China

There are rich genetic resources of chrysanthemums

in China. Since the middle-1980s, extensive collec-

tion has been conducted studying the origin of

chrysanthemums and exploring genetic resources in

China. This research has generated a wealth of

cultivars of ground cover chrysanthemums and small

chrysanthemums especially suitable for harsh grow-

ing conditions. Here we only provide the basic

information that has been gathered on the wild related

species collected by ourselves on Mainland China

since 1998.

Morphological variation for horticulturally

important traits

Phenotypic variations of the plant forms at the

intergeneric, interspecific, and even intraspecific

levels occur in both naturally in the wild and

conserve in field repositories. Table 1 shows the

species of the genetic resources we have collected in

China. Each species shows a peculiar plant form due

to unique leaves, branching pattern, plant height, and

flowering habits as at least 50 plants in nature and

more than 10 plants (Phaeostigma is an exception)

introduced in our repository being observed (Fig. 1).

From a horticultural point of view, some of the

species we have collected have potential for potted

plants and ground covers, which include C. orea-

strum (Hance) Y. Ling, C. hypargyrum (Diels) Y.

Ling et C. Shih, C. argyrophyllum (Y. Ling) Y. Ling

et C. Shih, C. naktongense (Nakai) Tzvelev, C.

mongolicum (Y. Ling) Tzvelev, C. dichrum C. Shih,

and some of C. chanetii (H. Léveillé) C. Shih and a

few of C. vestitum (Hemsley) Y. Ling within

Chrysanthemum, and B. mongolicum Krascheninni-

kov, B. pulvinatum (Handel-Mazzetti) C. Shih, A.

achilleoides (Turczaninow) Poljakov ex Grubov, A.

khartensis (Dunn) C. Shih, A. fruticulosa (Ledebour)

Poljakov, E. intricatum (Franchet) Y. Ling et Y. R.

Ling, O. taihangensis (Ling) Shih and O. longilobus

Shih. C. oreastrum (Hance) Y. Ling is a small alpine

tuft. C. hypargyrum (Diels) Y. Ling et C. Shih and C.

argyrophyllum (Y. Ling) Y. Ling et C. Shih are dwarf

plants. C. dichrum C. Shih has great groundcover

potential with densely branches and leaves. Its lobed

leaves are covered with silver on the abaxial surface,

creating a striking and distinctive effect, but at 50 cm

and with soft branches this plant might be too tall for

most groundcover demands especially growing in

loamy soil with slender branches. E. intricatum

(Franchet) Y. Ling et Y. R. Ling has many densely

branches as well. O. taihangensis (Ling) Shih and O.

longilobus Shih have great groundcover potential

with very softy branches. An accession of C. chanetii

(H. Léveillé) C. Shih distributed in alpine meadow is

a cushion plant. A few seedlings of C. vestitum

(Hemsley) Y. Ling have a prostrate characteristic

found in our friend’s garden and our nursery. B.

mongolicum Krascheninnikov and B. pulvinatum

(Handel-Mazzetti) C. Shih are very small dwarf

subshrubs. A. khartensis (Dunn) C. Shih is a small

diffuse dwarf alpine plant. A. achilleoides (Turcza-

ninow) Poljakov ex Grubov and A. fruticulosa

(Ledebour) Poljakov are dwarf only in arid region.

Flowering dates

Table 1 shows the approximate flowering periods of

the wild genetic resources we have collected in China

according to Flora of China (Ling and Shih 1983).

Flowering times are affected by a variety of factors,

including habitat, elevation and species type. Gener-

ally at higher elevations plants will bloom earlier and

possibly for longer periods of time. It was found that

the flowering time of C. naktongense (Nakai) Tzvelev

is very early in late May of 2008 new introduced in

2007.

Flower colors

It has not found that there is C. hypargyrum with

yellow ray flowers in nature though it named by this

characteristic. We have not collected C. mongolicum

and C. maximowiczii with pink rays as though it has

according to the description of Flora of China (Ling

and Shih 1983). It is found that almost all ray flowers

of C. vestitum will become pale purple in the very
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late flowering period. The details of the flower colors

observed in the nature or nursery, which is the same

as that described in Flora of China (Ling and Shih

1983), can be found in Table 1.

Ploidy variation

There is a wide range of ploidy variation among

native Chinese Chrysanthemum germplasm including

diploids, tetraploids, hexaploids, octoploids, and even

pentaploids (Dowrick 1952, 1953; Fukai et al. 1998;

Nakata et al. 1992; Zhou 1992; Kondo et al. 2003).

The basic chromosome number is x = 9. To our best

knowledge, enneaploid A. pacifica recently found

distributed in Taiwan is the highest ploidy level of

germplasm of chrysanthemum in China (Suzuki et al.

2001). The chromosome numbers of Chrysanthemum

and some related species collected in our nursery and

studied so far could be found in the Table 1.

Habitat diversity

The habitat of germplasm of chrysanthemum native

to China can be divided into the following zones:

plain and sub-montane, lower montane, upper sub-

alpine, high-alpine zone, plateau, grassland, desert

Table 1 Cytogenetic, floral coloration and flowering period of the wild species of Chrysanthemum and related closed genera we

have collected in Mainland China

Species Chromosome no. (2n) Ray flower color Flowering period (month)

C. hypargyrum Yellow 8–9

C. oreastrum 2x = 18, 6x = 54 White, pink, pale purple 7–8

C. zawadskii 6x = 54, 8x = 72 White, pink, pale purple 7–9

C. chanetii 4x = 36, 6x = 54 White, pink, pale purple 7–10

C. naktongense 2x = 18, 4x = 36, 8x = 72 White, pink, pale purple 7–8

C. maximowiczii 6x = 54 White,pink 8–9

C. mongolicum 2x = 18, 8x = 72 White,pink 8–9

C. argyrophyllum 6x = 54 White 8–9

C. rhombifolium White 10–11

C. vestitum 6x = 54 White 9–11

C. dichrum 2x = 18, 4x = 36 Yellow 8–10

C. glabriusculum 6x = 54 Yellow 9–10

C. indicum 2x = 18, 4x = 36 Yellow 9–11

C. foliaceum Yellow 9–11

C. lavandulifoilum 2x = 18 Yellow 9–11

C. nankingense 2x = 18 Yellow 10–11

C. potentilloides 2x = 18 Yellow 9–10

B. gobicum 8–9

B. mongolicum Yellow 9

B. pulvinatum 2x = 18 Yellow 7–9

A. achilleoides 2x = 18 8

A. fastigiata 2x = 18 8–10

A. fruticulosa 4x = 36 7–9

A. khartensis 6x = 54 7–9

A. pallasiana 2x = 18 8–9

O. longilobus White 9–10

O. taihangensis 2x = 18 White 9–10

E. intricatum 2x = 18 9–10

P. salicifolium 2x = 18 8–9

Data source from the references: Dowrick 1952, 1953; Ling and Shih 1983; Fukai et al. 1998; Nakata et al. 1992; Zhou 1992; Kondo

et al. 2003; Li et al. 2008
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Fig. 1 The pictures of the germplasm resources of Chrysanthemum in China
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and Gobi (Table 2). Chrysanthemum species are

largely distributed in the temperate plain and mon-

tane zones of central and eastern China. Several

species mainly distributed in the alpine zones which

include C. oreastrum (Hance) Y. Ling, C. hypargy-

rum (Diels) Y. Ling et C. Shih, C. argyrophyllum

(Y. Ling) Y. Ling et C. Shih (Table 2). C. zawadskii

(Herbert) Tzvelev is extensively and intermittently

distributed in upper sub-alpine zones and grasslands

in Eurasia from China, Japan, Korea, Mongolia,

Siberia and Russia extending to Central Europe (the

Carpathian Mountain Range). Almost all Ajania

species dominate the cold deserts in northwestern

China and steppe-like communities and Qinghai-

Tibet Platean and upper sub-alpine zone, high-alpine

zone. All the three Brachanthemum species and

Elachanthemum are distributed in the Gobi and

Desert zones. Phaeostigma species are distributed in

the alpine zones. The two endemic species of

Opisthopappus are mainly growing on the cliff of

south of Taihang Mountain (Table 2).

Ecological suitabilities

Most Bracanthemum and some Ajania species are

subshrubs, which may be the result of the harsh

geographical environment of the Gobi and desert

steppes. These species may be readily adaptable to

container gardening due to their potential heat/

drought tolerance (data not shown). They would not

be adaptable for use as ground covers in areas with

high rainfall (e.g., Beijing) because they are much

taller and may lodge even to die when growing in

fertile or wet soil conditions. Alpine plants, e.g. C.

oreastrum, C. hypargyrum, and A. khartensis are

highly adapted to growth in particularly harsh

conditions, since they have evolved special charac-

teristics in response to a particular combination of

cool climate and strong winds and frequent fogs.

Likewise they would not survive in high temperatures

or low humidity conditions at lower elevations,

especially in dry summers. Most genetic resources

collected from harsh conditions resulted in poor

performance at the low altitude of Beijing (data not

shown). However, A. achilleoides and A. fruticulosa

grow vigorously in the nursery next to our campus.

Thus, these species may be readily adaptable to the

cultural environments in Beijing. C. hypargyrum and

C. oreastum did not flower in the greenhouse and

may require a cold treatment (vernalization) to

flower. This trait is undesirable in commercial

greenhouse and garden chrysanthemums (Anderson

2006), P. salicifolium (Mattf.) Muld. has not been

flowering since being introduced to Beijing three

years ago. E. intricatum (Franchet) Y. Ling et Y. R.

Ling seems to become biennial in the nursery instead

of annual in natural habit. O. taihangensis (Ling)

Shih and O. longilobus Shih grow vigorously espe-

cially the former in the nursery.

Propagation

Almost all the genetic resources are easy to vegeta-

tively propagate by stem cutting except for the

subshrubs from arid zones (which are seed-propa-

gated). All of them are very easy to propagate by

seed. We had multiplied C. hypargyrum (Yin and

Zhao 2006) and A. pallasiana in tissue culture since

they are so small being collected.

Future directions

Among 33 species in the genera sensu stricto of

Ajania, Anthemis, Chrysanthemum, Crossostephium,

Chrysanthemum, Leucanthemella, Nipponanthemum,

Rhodanthemum, and Tanacetum in Chrysanthemum

sensu lato, 133 cross combinations have successfully

artificially produced F1 hybrid plants (Kondo et al.

2003). The hybrids from parents with very long

distant relationship could not be further used in

chrysanthemum breeding programs because of steril-

ity. Hybridizing among the closest genera step by

step might overcome the obstacles. We had produced

successfully reciprocal intergeneric hybrids between

O. tianhangensis and C. lavandilifolium after the

intergeneric hybrids obtained between A. pacifica and

three species of Chrysanthemum with different ploi-

dies. Now we are trying to get the intergeneric or

multi-generic hybrids among Chrysanthemum, Aja-

nia, Opistopappus, Phaeostigma, Elachanthemum,

and Brachanthemum. Such focused efforts in this

area will assure that future generations of chrysan-

themum breeders will have access to much more

intergeneric or multi-generic hybrids to be used in the

creation of new flower colors, forms, and plant habits

in facing of global warming.
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Table 2 Habitat and distribution of the genetic resources of chrysanthemums collected in China

Species Habitat Distributiona

C. hypargyreum Meadows on mountain slopes; 1,400–3,900 m Shaanxi*, Sichuan

C. oreastrum Meadows; 1,800–3,000 m Hebei*, Jilin*, Shanxi

C. zawadskii Mountain slopes, streamsides, forest understories,

grasslands, open places in forests; 800-1,800 m

Anhui*, Gansu, Hebei, Hubei, Heilongjiang, Jilin,

Liaoning, Inner Mongolia, Ningxia, Shaanxi,

Shandong, Shanxi, Sichuan, Zhejiang, [Mongolia,

Russia]

C. chanetii Grasslands, forest edges on mountain slopes,

floodlands, by ditches; 300-2,700 m

Hebei*, Heilongjiang, Jilin, Liaoning, Inner
Mongolia*, Ningxia, Shaanxi, Shandong, Shanxi,

[Korea, Mongolia, Russia]

C. naktongense Grasslands; 1,400–1,700 m Gansu, Hebei*, Heilongjiang, Jilin, Liaoning, Inner

Mongol, Shandong, Shanxi, [Korea, Mongolia,

Russia]

C. maximowiczii Mountain slopes, nearby lakes, sand dunes;

1,200–1,300 m

Inner Mongolia*, [Korea, Russia]

C. mongolicum Rocky mountain slopes; 1,500–2,500 m Inner Mongolia* [Mongolia, Russia]

C. argyrophyllum On rocks of mountain slopes; 1,400–2,100 m Henan*, Shaanxi

C. rhombifolium Mountain slopes Chongqing* (Wushan Xian)

C. vestitum Low mountain slopes, hills; 300–1,500 m Anhui*, Henan*, Hubei*, Shaanxi

C. dichrum Mountain slopes Hebei* (Neiqiu Xian)

C. foliaceum Mountain slopes Shandong* (Jinan City)

C. glabriusculum Mountain slopes; 900–2,600 m Shaanxi, Sichuan*, Yunnan

C. indicum Grasslands on mountain slopes, thickets, wet places

by rivers, fields, roadsides saline places by

seashores, under shrubs; 100–2,900 m

Nearly throughout China—provinces: Anhui*, Fujian,

Guangdong, Guizhou, Hebei, Henan*, Hubei*,

Hunan, Jiangsu*, Jiangxi, Liaoning, Shaanxi,

Shandong, Shanxi, Sichuan*, Taiwan, Yunnan,

Zhejiang [India, Japan, Korea, Russia, Uzbekistan]

C. lavandulifolium Mountain slopes, rocks, river valleys, river banks,

wastelands, hilly lands

Gansu, Guizhou, Hebei*, Henan*, Hubei*,

Sichuan*,Jiangsu, Jiangxi, Jilin, Liaoning, Inner

Mongolia, Qinghai, Shaanxi, Shandong, Shanxi,

Taiwan, Xinjiang, Yunnan, Zhejiang [India, Japan,

Korea, Mongolia]

C. nankingense Hilly lands, roadside, forest border Jiangsu*, Anhui, Henan, Shaanxi, Zhejiang

C. potentilloides Foothills of low mountains; 1,000–1,500 m Shanxi*, Shaanxi

Brachanthemum
gobicum

Gobi Desert Inner Mongolia*

B. mongolicum Gobi Desert Xinjiang* [Mongolia]

B. pulvinatum Mountain slopes, Gobi desert; 1,200–3,200 m Gansu, Inner Mongolia*, Ningxia, Qinghai, Xinjiang.

Ajania achilleoides Desert steppes, steppes Ningxia*, Inner Mongolia* [Mongolia]

A. khartensis Mountain slopes; 2,500–5,300 m Gansu, Inner Mongolia, Ningxia, Qinghai, Sichuan*,

Xizang, Yunnan [N India]

A. fastigiata Steppes, semideserts, forest understories;

900–2,300 m

Xinjiang* [Afghanistan, Kazakstan]

A. fruticulosa Deserts, desert steppes; 550–4,400 m Gansu, Inner Mongolia*, Qinghai, Shaanxi, Xinjiang*

Xizang [Kazakstan, Mongolia, Russia, Turkmenistan]

A. pallasiana Thickets, mountain slopes; 200–2,900 m Gansu, Heilongjiang, Jilin, Liaoning, Shaanxi* [Korea,

Mongolia, Russia]

P. salicifolium Mountain slopes, rocks, river valleys Ningxia**, Gansu, Heilongjiang, Shaanxi, Hubei,

Shichuan, Qinghai

E. intricatum Deserts, desert steppes Ningxia*, Inner Mongolia, Gansu, Qinghai, Xinjiang
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