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Abstract 
 

Distribution pattern, ecology and endemism of family Crassulaceae have been studied in Pakistan and Kashmir. Out of 
31 taxa, 15 are Irano-Turanian elements, 16 are Sino-Japanese elements and only one is Mediterranean element. Twenty 
nine taxa are classified as uniregional, while one is biregional element. Only one taxon is considered as pluriregional 
element. Rhodiola saxifragoides, Rosularia adenotricha subsp. chitralica and Hylotelephium pakistanicum are endemic 
taxa. While Rhodiola pachyclados and Rosularia sedoides are partim endemic. The former species is confined to (Kurrum 
valley) Pakistan and Afghanistan whereas the latter species distributed in Kashmir and N India. Rhodiola coccinea subsp. 
scabrida is subendemic to the peripheral belt of Irano-Turanian and Sino-Japanese regions. 

 
Introduction 
 

The family Crassulaceae is cosmopolitan in 
distribution except in Polynesia and Australia with a main 
concentration in South Africa (Takhtajan, 1986; Sarwar, 
2002; Mabberley, 2008). With a few exception most of 
the species are lithophytes and grow among rocks, stones, 
rock crevices, boulders and moraines. The information on 
the distribution pattern and the ecology of various genera 
of the Crassulaceae is available from the various parts of 
the world. Such as Soo-Young (1985) studied the 
phytogeography of Crassulaceae from Korea. He studied 
the distribution pattern of each species and prepared 
distribution maps. Eggli (1988) studied the general 
distribution pattern of the genus Rosularia and presented 
distribution map of each species. She also indicated center 
of diversity and center of speciation of this genus. Theide 
(1995) studied the phytogeography, species richness and 
evolution of American Crassulaceae. Chazaro-Bosanez & 
Theide (1995) studied the phytogeography, species 
richness, distribution pattern of Crassulaceae of Jalisco 
(Mexico). Jurgens (1995) studied the phytogeography of 
the genus Crassula. He studied the distribution pattern of 
each species, endemism, prepared distribution maps and 
species richness. However, no information on the 
distribution pattern and ecology of various species 
occurring in Pakistan is available. The present study is 
carried out to present the information regarding 
distribution pattern, ecology and endemism of family 
Crassulaceae from Pakistan and Kashmir. 

Hooker (1904) recognized 2 provinces from Pakistan 
and some of the adjoining areas. Good (1947, 1974) and 
Takhtajan (1969) recognized 3 phytogeographical regions 
in Pakistan viz. Saharo-Sindian region, Irano-Turanian 
region and Indian region. Kitamura (1960), Hara (1966), 
Zohary (1973) and Ali & Qaiser (1986) recognized the 
western most territory of one more region i.e., Sino-
Japanese region in Pakistan. 

Materials and Methods 
 

The distribution pattern of each species has been 
traced and maps have been drawn with the help of 
comprehensive literature survey, herbarium material 
housed in the following herbaria: BM, E, K, KUH, KYO, 
LINN, RAW and US (abbreviated as a Holmgren et al., 
1990). In addition to this number of excursion trips to all 
parts of the country were undertaken to study the family 
Crassulaceae in their natural habitat. 
 
Results and Discussion 
 

The genus Sedum is distributed mainly in the North 
Temperate Zone, and Eurassia in the Himalayas, China 
and Japan. It is the largest genus of Crassulaceae and 
consists of 470 species. (Willis, 1973; Ohba, 1978; 
Sarwar, 2002). In Pakistan, it has 5 species, out of only S. 
hispanicum an Irano-Turanian element is distributed. In 
Pakistan it occurs from 700-2000 m mostly in gravely 
soil. The remaining 4 species i.e. S. trullipetalum, S. 
multicaule, S. fischeri and S. oreades are Sino-Japanese 
elements. S. multicaule grows between the altitude 1800-
2800m in crevices and rocks in Kashmir and Hazara. S. 
trullipetalum grows at a higher altitude between 3000-
3692m in crevices and grasslands in upper Kashmir. S. 
oreades though more or less sympatric in distribution 
with S. trullipetalum but grows on still higher altitude 
between 3000-4000m in rocks crevices. S. fischeri 
occupies the highest altitude and grows between 4500-
5000m along water stream in Ladakh (Figs. 3 & 4).   

Hylotelephium is a small genus of 12 species found in 
Central Asia (Ohba, 1978; Sarwar, 2002). H. ewersii is a 
Central Asian element (Eastern Irano-Turanian) extending 
from Russia to India through Mongolia, China, and Central 
Asia (Ohba, 1978; Sarwar, 2002). In Pakistan it grows 
between the altitudes 2000-4000 m on rocks and crevices. 
While, H. pakistanicum is a narrow endemic and confined 
to Gilgit (Pakistan) and W. Kashmir. It grows between 
2700-4900m on rocks, crevices and glaciers (Fig. 2). 
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Fig. 1. Distribution pattern of Rosularia viguieri (▲); R. adenotricha subsp. adenotricha (●); R. adenotricha subsp. chitralica (■) and 
R. alpestris (O). 
 

 
Fig. 2. Distribution pattern of Rosularia rosulata (▲); R. sedoides (●); Hylotelephium ewersii (■) and H. pakistanicum (O). 
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Pseudosedum is also a small genus of 12 species and 
mainly distributed in Central Asia (Ohba, 1978; Sarwar, 
2002). P. condensatum and P. lievenii are typically 
Eastern Irano-Turanian element. In Pakistan, both the 
species are widely distributed in Chitral, Gilgit, Hunza, 
Baltistan, Karakorum and Kashmir. P. condensatum 
occurs between 3000-3600 m on rocky hilly slopes. 
While, P. lievenii grows between 1500-3600 m on rocky 
hilly slopes (Fig. 4). 

Orostachys consists of 13 species and found only in 
Asia. O. thyrsiflora is an Eastern Irano-Turanian element. 
It grows from 2500-4000m on dry rocks and stony 
grounds in Karakorum mountainous range in Pakistan 
(Ohba, 1978; Sarwar, 2002). Tillaea is a small genus of 
16 species, almost worldwide in distribution (Kunjun & 
Gilbert, 2001; Sarwar, 2002). T. schimperi is widely 
distributed in Asia and Africa. It is a pluriregional 
element. In Pakistan, it grows between 1300-3000m 
among rocks and crevices. T. alata is a Mediterranean 
element extending up to Kashmir through Iran and Iraq. It 
grows between the altitudes 700-1600m in boulders, 
gravels and crevices (Figs. 3 & 8). 
 Rosularia is distributed from N. Africa to C and SW 
Asia through E. Mediterranean region and consists of 36 
species (Eggli, 1988; Sarwar, 2002). R. viguieri and R. 
alpestris are Eastern Irano-Turanian elements (Central 
Asian). Rosularia viguieri occurs between 1500-2800 m 
on dry rocks and stones .R. alpestris grows between the 
altitudes 1800-4000m among the rocks and stones. R. 
rosulata and R. sedoides are Sino-Japanese elements. R. 
rosulata grows between 3000-3250m in moist shady 
places while R. sedoides occurs between the altitudes 
2000-3000m among dry rocks. R. sedoides is reported 
from Kashmir and India and it is considered as partim 
endemic. R. adenotricha subsp. adenotricha is a basically 
W & C Himalayan element but extending to Balochistan 
through Afghanistan. Whereas R. adenotricha subsp. 
chitralica is endemic to Pakistan and occurs in Chitral, 
Ziarat, Kohat, Hazara and Kashmir (Figs. 1 & 2). 

The genus Rhodiola is distributed in North Africa to 
Central Asia through eastern Mediterranean and South 
Western Asia and consists of 36 species (Ohba, 1978; 
Sarwar, 2002). It has thirteen taxa, R. pachyclados and R. 
saxifragoides have restricted distribution and the former 
species is endemic to Kurram Valley, a valley which is 
extending on both sides of Afghanistan and Pakistan, 
while R. saxifragoides is endemic to (Gilgit and Baltistan) 
Pakistan and grows between 2500-3200 m on rocks and 
crevices. R. coccinea subsp. scabrida is subendemic to 
the peripheral belt of Irano-Turanian and Sino-Japanese 
regions, grows between 3000-4000m on rocks, crevices, 
gravel and grassy slopes (Figs. 6 & 7). 
 Six taxa viz. R. wallichiana, R. sinuata, R. fastigiata, 
R. bupleuroides, R. coccinea subsp. coccinea and R. 
imbricata are East Himalayan elements.  All the 6 taxa do 
not extend beyond Pakistan - North West Himalayas the 
western most limit of these taxa. Four taxa i.e. R. 

wallichiana, R. sinuata, R. fastigiata and R. coccinea 
subsp. coccinea extend up to Tibet (Eastern Irano-
Turanean subregion) whereas R. imbricata does not 
extend beyond Nepal in the east and R. bupleuroides 
extend further up to S W China. R. tibetica extend up to 
Tibet (Eastern Irano-Turanian subregion) it does not 
extend beyond Afghanistan which is its western most 
limits.  R. recticaulis and R. heterodonta grows between 
3000-4600m on rocks, crevices and open slopes whereas 
R. quadrifida grows on lower altitudes between 2500 
3050 m and almost occupy the similar habitat. In Pakistan 
at about 3000-3500 m all the species are sympatric. R. 
sinuata grows at lower altitude between 1800-3000m on 
rocks and crevices. Whereas, the remaining three species 
i.e. R. fastgiata, R. wllichiana and R. coccinea subsp. 
coccinea more or less sympatrically distributed. R. 
fastigiata, R. wallichiana and R. coccinea subsp. coccinea 
grow between 3000-4000 m on rocks crevices, gravels 
and grassy slopes. R. wallichiana grows from 3000-
4500m among boulders, on rocks, slopes, moraines and 
alpine meadows (Sarwar, 2002) (Figs. 5, 6 & 7). 
 
Endemism 
 

Rhodiola saxifragoides is a perennial herb restricted 
to Gilgit and Kashmir, where it is common. Although it 
grows in typically Sino-Japanese region. Rhodiola 
pachyclados is a close relative of it. It is a partim endemic 
and distributed in Pakistan and Afghanistan. It is an Irano-
Turanian element and found in (Kurrum valley) border of 
Pakistan and Afghanistan. Rhodiola coccinea subsp. 
scabrida is subendemic to the ecotonic belt of Irano-
Turanian and Sino-Japanese regions. It is distributed in 
Pakistan (Gilgit, Hazara, Swat, and Kashmir) and China 
(E. Xizang and S W China). Hylotelephium pakistanicum 
is a narrow endemic and confined to Gilgit (Pakistan) and 
W. Kashmir. Rosularia sedoides is apartim endemic and 
distributed from Kashmir to N India. It grows between the 
altitudes 2000-3000 m among dry rocks. Rosularia 
adenotricha subsp. chitralica is endemic to Pakistan and 
distributed in Chitral, Ziarat, Kohat, Hazara and Kashmir. 
According to Ali (1978) about 78.22% endemic species of 
Pakistan are confined to the northern and western 
mountainous regions. The highest number of endemic 
species are known from Kashmir which belongs to Sino-
Japanese region. Crassulaceae consists of 19.35% 
endemic taxa. In Rhodiola 25% taxa are endemic. While, 
Hylotelephium 50% taxa are endemic. Rosularia consists 
of 33.33% endemic taxa. 
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Fig. 3. Distribution pattern of Sedum hispanicum (▲); S. oreades (●); S. fischerii (■) and Orostachys thyrsiflora (O). 

 

 
Fig. 4. Distribution pattern of Sedum multicaule (▲); S. trullipetalum (●); Pseudosedum lievenii (■) and P. condensatum (O). 
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Fig. 5. Distribution pattern of Rhodiola wallichiana (▲); R. sinuate (●); R. recticaulis (■) and R. heterodonta (O). 

 

 
Fig. 6. Distribution pattern of Rhodiola bupleuroides (▲); R. imbricate (●); R. pachyclados (■) and R. saxifragoides (O). 
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Fig. 7. Distribution pattern of Rhodiola coccinea subsp. coccinea (▲); R. coccinea subsp. scabrida (●); R. tibetica (■) and R. fastigiata (O). 

 

 
Fig. 8. Distribution pattern of Tillaea schimperi (●); T. alata (▲) and R. quadrifida (■). 
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