25 1 2005 1
Vol. 25 No.1 BULL ETIN OF BOTANICAL RESEARCH Jan. , 2005

( , 810001)

47 , 161

(1) ,
, (2 ,

( Erianthus ravennae)

) :

, ( Orinus) ( Alopecurus) ( By
mus) ( Trisstum) (Littledalea) ( Bytrigia) ( Stephanachne)
( Paracdpodium)
(4) : :
( Pilagrostis) (Stipa) , ( Timoria) ( Achnatherum) (5

The florigic o the family Gramineae of Karakorum and Kunlun area, China

WU Yu Hu

(Northwest Rateau Inditute of Biology , the Chinese Academy of Stiences, Xining  810001)

Abstract There are 47 genera and 161 geciesdf Gramineae except the cultivated gpeciesin the area of the
Karakorum and Kunlun Mountains. The results of research on the digribution of the genera and ecies of
Qamineze in the Karakorum and Kunlun Mountains show that (1) The Qamineae mainly contains eements of
North Terperate , rich Old Word Tenperate and other Tenperate. It is obvious that the floridic nature of
Qaminese in the Karakorum and Kunlun Mountains is the North Tenperate; (2) All Pantropic genera can
dretch to the Tenperate Zone in this region , which al partsdf the Pantropic type are the Tenperate nature to
a certain degree. For exanple, Erianthus ravennae from mediterranean to the Karakorum and Kunlun Moun-
tains through the Central Ada; (3) Asnpg generadf Qrasses are the type of Tenperate and the Figid Zone,
they have didinct florigic characterigics of mpuntainous and plateau flora such as Orinus, Alopecurus, Hy-
mus, Trisstum, Littledalea, Hytrigia, Stephanachne and Paracopodium etc. All of these indicate adgptive
pheromeron of apine ecialization and ool d-xerophilization on Graskes in this area; (4) Endemic genus of
Qamineae is absent due to its nature and higory and the endemic ecies are A rare in the Karakorum and
Kunlun Mountains. Mog of the genera with one or fewer Pecies have originated from its relative and
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widegread genera, such as Ptilagrestis from Stipa, Timouria from Achnatherum, and 9 on; (5) Hora of
the Karakorum and Kunlun Mountains is nog closly related to the flora of Tibet , and is d 9 extensvely to

its adjacent areas.

Key words Karakorum and Kunlun Mt. ; family Graminese; florigic characterigics

1 Natural Environments

The Karakorum and Kunlun Mourtains are Stuated
between latitudes 33° 40°N and longitudes 73° 102°
E. It belongsto the apine and highland regon , extend-
ing to the nog northwestern part and rorthern fringe of
the Qinghai- Tibetan Fateau. The wed , from the Ead
Pamir Hateau and the Kungai Mountain where is located
rorth of the eas Pamir Fateau and is bounded by Tajik-
igan, Afghanigan, Pakigan, Kashmir, India and then
ead through Xinjiang , Xizang to the Suthern Hateau of
Qinghai , the digance is about 2 500 km. The north
looks down a the Tarim Basn and the Qaidam Badn.
The Yellow River rises on the Eag Kunlun Mourtain.
The adminidrative diviSons of expeditiond regon ocon-
d¢ of Wugia, Kashi (Kaxgar) , Akto, Taxkorgan,
Shache (Yarkant) , Yecheng (Karglik) , Ashan (Qr
ma), Moyu ( Karakax) , Hotan, Qira, Yutian
(Keriya) , Mirfeng (Niya) , Qiemo (Qargan) and Ruo-
giang (Qarkilik) in Xinjiang, Ritu (Rutog) in Xizang,
and Zhidw (Zhidoi) , Qumaa (Qumearleb) , Maduo
(Madoi) in Qinghai Province.

The extremely high Qinghai- Tibet Hateau have both
thermic and dynamic irfluences on the atnmopheric cir-
culations and climate over and around this area. Inwin-
ter , the climate of the entire plateau is controlled by the
wegerly , with fine days and little sow. In the Karako-
rum and Kunlun Mts. regon, the climate is of both
apine and continental type: frigd, arid, wdl trans
parency of ar, intense radiation and congicuous day-
night tenperature range , scanty precipitation , intense e-
vaporation , grong wind of long duration , and < on.

In mountainous areas from 2 000 to 4 000 m ad ,
the mean tenperature of the warmes nonth is 10
20 ;while on the Qiangtang Pateau a an eevation of 4
800 5 000 m, the mean tenperature of the warmed
nonthisony 3 6 . The mean tenperature of the
ooldeg monthis - 20, the highest and lowes termper-

auresare20 and - 35 regectivdy. EveninJuly,
the lowes daily temperature oftenfalls - 10 , and the
average range of daily tenperature goes up to 15
20 ,execidly high on the open plateau surface.

The Karakorumr Kunlun Mountains regon is ex-
tremely arid climaticaly with low precipitation. The anr
nua precipitation islessthan 50 100 mm on the pied
nmont plains o Kunlun Mountains, 100 400 mm at the
elevations of 2000 4000m ad., a9 less than
100 mmin the BEag Pamir Fateau and its eagern wide
valleys, and nore than 200 mm at the eevation of 4 000

5000 m ad. In the Karakorum Mountains, there is
great difference in precipitation between high nountains
and valeys. For exanple, the annua precipitation is
only 34 mm at Glgt (1488 mad.) , whereis Stuated
at a deep vdley of the uthern flank of the Karakorum
Mountains, and is 37 mm a Kangxiwar (3 986 mad.)
inthe Karakax River valey of the rorthern flank. Ac-
cording to calculation of water balance , the annud pre-
cipitation above the srow line may be as high as 800
2400 mmin this area. On the Qiangtang Hateau there
isvery low precipitation, only 20 40 mm. The pied
nmont areas of high nountains have an annua precipiter
tion of about 50 100 mm. In the outhern parts of the
Karakorumr Kunlun Mourntains regon , e. g. , Meimar @
and Domar , the annud precipitation dightly increases
up t0 100 150 mmor o, In Macbi area, stuated at
the Suthern Rateau of Qinghal in Eag Kunlun Mourr
tains, the mean annual tenperatureis - 4 , the mean
tenperature of the warmegt July is7.2 , and the mean
tenperature of the coldest January is - 17.3 , the dif-
ference of daly tenperatures is from 22.9 to
-48.1 . The mean annual period of freezing rivers
and lakes is 160 days. The longest period of freeze is
190 days. The mean annual precipitation is299. 6 mm.
The mean annud evaporation is 1 304.6 mm, and the
highest wind speed is 34 nv 21,
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Table 1 Didribution of generad Gramineae in Karakorumr Kunlun Mountains
Nurrber of Nurrber of Nurmber of Number of Nurrber of Nurrber of
Genera Peciesin Peciesin Peciesin Genera Peciesin Peciesin Peciesin
this area China genus this area China genus
Qosropolitan 31 155 930 + 25. Awena 1 7 25
1. Phragmites 1 2 10 26. Hierachloe 1 4 20
2. Poa 20 100 400 27. Alopecurus 2 9 50
3. Agrastis 5 29 220 28. Deyeuxia 6 43 100
4. Digitaria 5 24 300 29. Calamagrogtis 4 6 15
Pantropic 14 62 551 + 30. Backmannia 1 1 2
5. Poypogon 3 6 31l. Stipa 9 23 200
6. Chloris 1 4 50 32. FEragrastis 2 29 300
7. Cynodon 1 10 33. Echinochloa 1 9 30
8. Arigtida 3 1 150 Old World Tenperate 19 92 192 +
9. Sdaria 2 15 130 34. Roegneria 13 70 120
10. Pennisstum 1 11 140 35. Hytrigia 3 6 40
11. Eianthus 1 8 30 36. Achenatherum 1 14 20
12. Boathriochlora 2 8 35 37. Crypasis 2 2 12
North Terrperate 84 316 1519+ Terperate Asa 1 5 5
13. Catabrosa 2 3 10 38. Ptlagrogtis 1 5 5
14. Fetuca 14 30 100 Zaedaajrm’ X\f:emA 5 1 37
15. Pucdndlia 12 40 100 39. Paraco podium 1 2 4
16. Bromus 3 40 150 40. Eremopyrum 1 4 8
17. Agropyron 2 5 15 41. Schismus 1 1 5
18. Hymus 3 12 40 42. Aduropus 2 4 20
19. Leymus 7 11 32 Centrd Ada 7 11 15
20. Hordeum 5 15 30 43. Eremopoa 1 1 4
21. Koderia 2 3 50 44, Littledalea 3 3 4
22. Trisstum 3 10 70 45. Timouria 1 1 1
23. Deschampsia 3 6 60 46. Stephanachne 1 3 3
24. Hdictatrichon 1 10 80 47. Orinus 1 3 3
The vegetation in the Karakorurmr Kunlun Mountains a devationsof 2800 3400 mad. Inwed of Kunlun

regon includes apine desert with the ocondructive
gecies Ceratoides compacta, mountain deserts with the
condructive gecies Reaumuria kaschgarica and Synr
pegma regelii etc. , apine desert-geppe with the con-
dructive Pecies Artemisia parvula etc. , apine geppe
with the condructive gecies Carex moocrditii, Stipa
purpurea, S. glaressa, S. breviflora and Festuca sul-
cata etc. , dpine shrub with the condructive gecies
Salix oritrepha, and Potentilla fruticosa etc. , apine
svanp meadow with the condructive gpecies Kobresia ti-
betica , the dpine meadow with condructive ecies Ko
bresia p. and the apine gravel dopeswith arse veg

etation!?!. The nountain coniferous forests gppear only

Mountains, Picea schrenkiana, of 10 12 m high!*! g
pearson the shady nountain dopes, and Sabina vul garis
var. jarkendensis on the sunny dopes.

The il in this area mainly includes apine desert
il , nountain desert il , cryogenic il , apine geppe
il , dpine meadow il , bog il and winds sand il
€tC.

2 Digributive Types of Genera

The family Gaminese is one of the larged cos
nopolitan families. There are nore than 660 genera and
10 000 goecies in the world , and 225 genera and nore
than 1 200 gecies in Chinal®!. As one of the largest
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familieson flora in Karakorum and Kunlun Mountains,
Qamineae contains 47 genera and 161 ecies except
the cultivated ecies.

By Professer Wu Zhengyil*®! | the Chinese genera
of seed plants were divided into 15 areal-types. Accord-
ing to WU’ s divison, the genera of Qasses in Karako-
rum and Kunlun Mountains can be divided into 7 dis
tributive types. The digributive type of generais primar-
ily the North Tenperate elements congging of 21 genera
(48.8 % df the total genera that except the Cosopolitan
dements, the same below) and 84 ecies (64.6 % of
the total fecies). The second is the Pantropical de-
mentsincluding 8 genera (18.6 % of the totad) and 14
Pecies (10.8 % of the totd) . The old world Terrperate
eements consg of 4 genera (9.3 % of the totdl) , and
19 Pecies (14.6 %o the totd) . The Centrd Ada de
ments cond s of 5 genera (11.6 % of the totd) , and 7
ecies (5.4 % of the total) . The Mediterranean and
Wegern Adato Central Ada dements condg of only 4
genera (9.3% of the totd) and only 15 species
(11.5% of the total) . The Tenperate Asa dements
have only 1 genus (2.3 % of the total) and 1 Pecies
(0.77%df the totdl) . (See Table 1.)

The famly Gamineze is a large famly o ocos
nopolitan digribution, but only 4 cosopolitan genera
digribute in thisarea. Armongthem, Poa, Agrogtis and
Digitaria are large genera and widegpread. In this ared-
type, the smdl genus is Phragmites, the condructive
plant of marshland, water vegetation and me fixed
dunes that gopearsin the oassin basn desert.

The tenperate e ements contain 35 genera and have
apercentage of 83.7 % of total genera. It is quite evi-
dent that the propertiesdf Grassesin this area are mainly
the Termperate Zone. Anong them, the North Tenperate
elements occupy an inportant place. As the geographica
dtuation and natural environment of this area, it should
have this digribution pattern.

However , the Pantropic eements conds of 8 gen-
era and occupy the second place in quantity. The genera
o this ared-type mainly digribute in the tropics of both
hem gpheres, but me Pecies d extend to the warm
Tenperate and the Tenperate regons, which the

sepecies are didributed in Karakorum and Kunlun
Mountains. All of these genera are small- and midde
genera that include 8 genera (18.6 % of the total gener-
a) that only cond ¢t of 14 ecies. On theone hand , the
occurrence of Pantropic genera results fromtheir ecologi-
cal oonditions and causesof higory and geography ,which
this raea have the hidorical origins of Mediterranean .
On the other hand , the didribution of Pantropic genera
denondrates that these genera have nature of Tenperate
to a certain extent. In other words, besdes their higory
and geography , these genera of Pantropic type digribut-
ed in this area are themsaves have the Tenperate prop-
erties.

S far as this dgnificance, we can even condder
that al of the Grasses in this area have the properties of
the Termperate except the Gogropolitan regons. Anong
them, the Erianthus and Aristida are the typical kind
that are digributed in the Tropics arid area. Erianthus
including 30 ecies total. Anpng them, 28 Pecies are
didributed in Tropica America, utheagern to easern
Ada, Indo-Madayda and Rolyneda etc. , 1 ecies in
the Sahara, and 1 ecies in Madagascar. In this area,,
only Erianthus ravennae from Mediterranean is disribut-
ed in this area through the Centrd Ada. The arid and
hot climete of the basn desert in this area is adaptive for
this gecies. All of these show clearly that the flora of
this area had relationship with Mediterranean and Central
Asdaon higory and geography.

Anong the Termperate typesin this area, the North
Tenperate elements include the nog genera and
gecies. Mog of them are didributed in Tenperate and
Figd Zone, and plateau , high nountains and the pole.
The genera of many ecies didributed in this area are
Festuca (14 species) , Puccindlia (12 species) and
Stipa (9 gecies) etc. that are the congructive or domi-
nant gecies on adpine geppe and foreg fringe. Stipa
purpurea is the characteridic geciesdf apine seppe.

The North Tenrperate in this area has 2 varieties. 5
genera have disoontinuous di gtribution of the North Tem-
perate and the Suth Termperate including Puccindlia,
Bromus, Koderia, Trisstum and Hdictotrichon. The 2
genera Leymus and Alopecurus belong to disoontinuous
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digribution of the Eurasa and the Suth America Tenmr
perate. Leymus including 32 geciesis mainly digribut-
ed in the Tenperate and Figd Zone in the Northern
Hemi phere. Mog gpeciesdf Leymus grow in Centra A-
da and Europe, and 11 gecies aredidributed in the
rorth of China. As 7 gecies are didributed in this
area, it is obvious that this regon is one of the areas
that have the nog Peciesof Leymus in China.

There are 4 genera and 19 eciesin the Old World
Tenperate Zone smilarly. Mog of them are d9 dis
tributed in the Termperate and Figid Zone. Inthistype,
the genus Roegneria not only is the typicad eement but
a o include the nog Pecies. The plants of this genus
have a quite well didribution in Eurasa including 120
gecies. Becausthe Karakorum and Kunlun Mountains
are gtuated in the Centra regon of Adan, this area
should be a region where the plantsof Roegneria may be
auitable to expand. The extremely adverse environments
such as the eevation etc. make lot of ecies difficult to
digribute and expand , only the gecies having the char-
acteridics of oold-redgant and drought-enduring can
grow and develop in this area. Arother typica dement
o this type isthe genus Achenatherum cong ging of only
1 gecies. A. splendens is didributed beow the sun
dopes, valey , drought flood land adong 2 000 4 400
mad. , which this goecies conposes the snge commu-
nity of steppe.

The Termperate Ada only includes the genus Ptila-
grastis in this area. This genus is mainly digributes in
Northern Adato Himdayas. There are 5 geciesin Chi-
na, only 1 goeciesof Pilagrostis is digribute in dpine
shrubs, alpine meadows, shady dopes and flood grass
lands of this area. The genus Ptilagrestis is originated
from Stipa. The genus Stipa is mainly digributed in
deppe and alpine seppe. However , the genus Rtila-
grastis has developed in dpine regon of the Tenperate
and Figd Zone, and its habitat of apine shrubs, dpine
meadow and flood grasdand etc. are nore danp than
those of Stipa, which this character clearly shows the
evolutiond track and direction of the genus Ptilagrostis.
ff Stipa has developed in geppe of Eurasa and alpine
gdeppe with the characteridics of typicd xerophyte and

oold red gance xerophyte, Pilagrostis are evidently with
the characteridics of darmp and cold res gance.

The eements of the Mediterranean, Wes Ada to
Central Ada type in Karakorum and Kunlun Mountains,
are d o found in Eurada including three morotypic gen-
era and one grdl genera with 5 gecies. Anpng them,
the genus Paracdpodium has 4 ecies that are dis
tributed in Caucasus Mountains, Sberia and the middle
part of Ada. BEvidently, the genus Paracol podium orig-
nated from the genus Catabrosa with North Tenperate on
meadow or under the fores by the environmentsof apine
and cold-arid area. The genus Catabrosa has 2 gecies
in China, and they are digributed in Xizang (Tibet)
and Xinjiang. There is 1 subgecies P. alataicum sub-
$. leucdipis in the Karakorum and Kunlun Mountains
area. , which it isthefirg time to find in Qieno (Qar-
gan) , outhern Xinjiang, China. This subgeciesis not
digributed in eas of Qienp.

The eements of the Centrd Ada type include 5
genera and 7 gecies. It ’ s clearly that they are the re-
aults of differentiation and development from the ee
ments of North Tenperate and the Tethys Sea in the
Centrd Asa nountainous regon. This type is a young
eement in high nountains and plateaus in Ada inland.
Anong them, the genus Littledalea has well developed
in the Qinghai- Tibetan Fateau including 4 oecieshat
are 1 geciesin the Centra Asa, and 3 eciesin Chi-
na. All of them rot only digribute in the Qinghai- Ti-
betan Rateau , but al epecidly centralize in Tanggute
area and its adjacent zone, and gread Xizang, Gansu,
Schuan province of China and adjacent courties such as
Nepal etc. The Littledalea racemosa becomes the anothr
er characteridic gecies and condructive Pecies of
alpine geppe over 4 200 m ad. In view of the above
mentioned facts, it is to be conddered that the genus
Littledalea is the endemic type of dpine seppe in the
Qinghai- Tibetan Hateau. Anong other 4 genera, Timo-
uria is the nomotypic genus with young eement which
derived from the genus Achenatherum belonging to the
Od World Temperate type.
Timouria is digributed in mountai nous regon of western

In this area, the genus

Tarim Bagn. Anong other 3 genera, only 1 ecies is
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digributed in this area in every genera. The genus Ori-
nus have 2 geographical substitute species that are dis
tributed in Qinghai and mountainous region o Sichuan
province, China. In this area, Orinus thorddii occurs
in the nore arid place and grows in gravelly nmountai nous
dopes and fixed dune from Rutog to Shiquanhe (Gar)
where are dtuated at utheas fringe of Karakorum
Mountain. It isto be conddered that this genus maybe
belongs to the genus of uninterrupted evolution in the
environmentsof mesc and middle xeric from eagt aong
thefrigid and arid basn to wes.

There is o endemic genus in this area due to nar
ture and higory and the conditions of intense frigidness
and aridity. Moreover , anong al 47 genera of family
Qamineae , the 36 generawith less than 3 gecies occu-
py absolutely dominant postion , which these genera has
76.6 % percent of total genera in this area, and ome
genera have a few or a dnge Pecies. Although ome
other genera have lots of ecies, only sverd ecies
are digributed in this area. Apparently these digribu-
tions are undoubtedly regtricted by higtorical and ecologi-
ca oonditions. and the unique natures of flora ecology of
the family Graminese isa < reflect. Due to these unique
natures, some wide digribution genera that have wide e
ologica anplitude and include nore gecie are difficult
to digribute in this area. Additionaly , the norotypic
genera and me narrow di gribution genera are orig nat-
ed from their rdated wide didribution genera. These
facts sow that the flora of the Karakorum and Kunlun
Mountains is a young and derivative flora.

3 Eco Geographical Digribution of Species

In the Karakorum and the wes part of Kunlun
Mountains are divided by the Sangzhu River in Hshan of
Xinjiang (about wes of 78°50 E) . Due to the nountain
ranges rigng and faling intensdy in the wegern part of
this area, the nountains are lofty and precipitous, and
have a rdative height of 4 000 5 000 m than the val-
ley. The warm and humid microclimete forms between
the mountains and valeys. Because of this local envi-
ronment , ome patches of coniferous forest are di stri but-
ed in this area that is mainly deserts. The eological

oondiitions of the fores are suitable for lots of plants to
gow. There are 112 gecies in the wegern part of this
area. Anmong them, 52 gecies (46 % of the totd) dis
gopear in eagern Kunlun Mountians. Mogt of gpecies
belong to the Centrd Adan ecies, epecidly dpine
gecies, such as: Festuca alatavica, F. kryloviana,

Trisstum altaicum, Ptilagrostis mongholia, Timouria

saposhinikowii  Eragrostis cdllina, FErianthus ravennae,
and © on. The Centra Ada eements have a consder-
able proportion except wide digribution taxa among
Qamineae in the wedern part of this area.

In the eagern part of this area from eas o the
Sangzhu River to the source of the Yellow River in Qing:
hai Province , the eciesd the ead are less than that of
wed, dthough eagern part of this area is larger than
that of wegern. There only occur 110 gecies. These
digributions are caused by the vas and open plateau
surface that is nore eadly dfected by grong wind , and
the habitat of the ead is harsher than that of the wed.
Anong the 110 gecies, 50 gecies that are about 45 %
percent of the total goeciesin eagern area, are ot dis
tributed in wedern Kunlun Mountains. Mog o these
goecies belong to the Qinghai- Tibetan Hateau dements,
such as: Puccindlia multiflora, Littledalea przewalskyi ,
L. tibetica, L. racemosa, Trisstum tibeticum, Orinus
thoroldii, Hymus nutans, Deyeuxia tibetica var. prze-
valskyi, and ® on. The mgority of these ecies are
digributed over the apine zone , and nore than 50 % are
digributed over 4 000 m ad. These digributions clearly
show that the plants of Gamineae in eagern part of the
Karakorum and Kunlun Mountains mainly include ee-
ments of the Qinghai- Tibetan Pateau except wide digri-
bution taxa in al areas. Beddes, the pantropica de-
ments chiefly condg of xeropilous type of desert plants
in lower dtitudes.

4 Analysis of Endemic Species

There are 25 Chinese endemic eciesdf Gamineae
in the Karakorum and Kunlun Mountains. Anong them,
6 gecies, 1 subgecies and 2 varieties are endemic to
this area, such as Leymus pishanica; Leymus rougian-
gensis; Poa arjinshanensis; Poa festucoides; Poa festur
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coides subgp. kunlunensis; Poa scabristemmed; Poa

poophagorum var. hunczilapensis; Puccindlia multiflo-
ra. They al are disoovered in recent yearsin this area.
Mog of them are the result of differentiation from the
large and middle-genera that are digributed in the
North Tenperature region or the cosropolitan in this
area. Anong them, ome Pecies are the Old World
Tenperate dements. On the one hand , the occurrence
o these endemic plants shows that a unique natural geo-
graphica regon that has gradually formed by the uplift of
the Qinghai- Tibetan Hateau dnce the Late Cenozoic era.
Although the flora of the Karakorum and Kunlun Moun-
tains is young and derivative , the differentiation of ome
gecies in Gamineae has taken place by the eclogical
environment. For this rean, 0mMe new taxa are orig-
nated. This o shows that this area has rdationships
with adjacent areas on higory and geography , such as
Leymus pishanica and Leymus roucdiangensis have the
cloee reationships to Leymus aemulans and Leymus
ramosum of Europe, the Centra Ada and Sberia. This
charater of dnple gikelet on each mode of rhachilla is
firg time disovered in the genus Leymus in China.
Moreover , among 25 Chinese endemic ecies, there are
3 geciesonly occur inweg of the Sangzhu River. There
are 12 gpeciesoccur the eagern part of this area, where
10 ecies are do didributed in the Qinghai- Tibetan
Hateau and is 40 % percent of the endemic ecies. It
isobvious that there are the close relationships between
the flora of the Qinghai- Tibetan Fateau and this area.
The occurrence of endemic ecies in this area shows
clearly that Grasses has the activity on ecidization.

Table 2 The conparion of comnon genera and ecies of
Gamineze from the Karakorumr Kunlun Mts. and

its adjoining area
Srilar Srilar
Adoining area Q’”m;” odficent Q";_TZ: odficent
9 o genera ¥ o gecies
Xizang (Tibet) [ 40 93.0 80 49.7
North Indial®! 31 72.1 42 26.1
Tian Shan Mt. (8! 37 86.0 70 43.5
Tajikigan!”! 4 79.1 47 29.2
Himdlayas!®! 2 51.2 17 10.6

5 Comparing With Hora of Adjacent Area

Because the Karakorum- Kunlun Mountains are conr
nected with the Tian Shan Range, the Pamir Pateau,
the Hindu Kush Mountains, the Himalayas Range and
the Qinghai- Tibetan Faeau in geographica postion,
the reflection on the flora e ements has the sme connec-
tionswith adjacent areas. This phenomeron is reflected
by the comnon genera and Pecies between the florae of
this area and adjacent places. (See Table 2) .

In this area, there are 22 cormon genera and 17
comnon ecies with the Himalayast®! and they have the
separate codficient of dmilarity 51. 2 in genera and 10.
6 in ecies, and they chidly are the genera of the
North Tenperate type, such as Festuca, Hymus,
Deyeuxia , and © on. Sme genera and ecies are only
digribute in this area but not in the Himdayas, and
mainly occur in lower eevation regon and xeric types of
the Centrad Ada, the Old World Termperate and the
Mediterranean , the Wes Ada to the Central Asa types
such as Timouria, Stephanachne. There are 34 comnon
genera and 47 common ecies with Tgikisan'”! and
they have the sgparate codficient of dmilarity 79. 1 in
genera and 29. 2 in gecies. The genera and ecies are
mot digributed in Tgikigan, and mainly digributed in
lower eevetion and xerothermic region of the Central A-
da and the Pantropic type such as Chloris and Bothri-
ochloa. This area has 37 comnon genera and 70 comnon
Pecies with the Tian Shan Mountain® and they have
the separate codficient of dmilarity 86. 0 in genera and
43.5 in pecies. All generadf the North Tenperate and
the Old World Tenperate types are comnon with this
area. The genera are mot digributed in the Tian Shan
Mountain, and condg of Littledalea and Orinus of the
Centrd Ada type, and Eianthus, Pennissum o the
Pantropic type , and Paracol podium thet is digributed in
Caucasus, the Central Ada, the midde part of Ada and
Sberia etc. This area has 31 comnon genera and 42
comnon ecies with rorthern Indial® and they have a
oodficient of dmilarity 72. 1 in genera and 26. 1 in
gecies. The genera are ot didributed in northern Indi-
a, and oondgd o Littledalea,
Stephanachne, and © on. This digribution shows that

Timouria and
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the climete of the Karakorum Kunlun Mountains is nore
frigd and arid than that of northern India because of the
Sparation of the Himalayas.

On the hotanica geography , this area is closer to
the Qinghai- Tibetan Rateau by the conparion of conr
non genera and Pecies from both areas. This area has
40 common genera and 80 conmon pecies” | and has
the sparate codficient of dmilarity 93. 0 in genera and
49.7 in Pecies with Xizang (Tibet). It is quite evi-
dence that the codficient of smilarity reaches the peak
in above areas that participate in conparion. In view of
above conpared result , and the smilar and connection
on botanicad geogrgphy climate, the grasses in the
Karakorum and Kunlun Mountains have an extensve re-
lationships with its adjacent floras, but are the nog
cloely relaed to the flora of the Qinghai- Tibetan
Hateau.

6 Horigic Characterigicsand Areal Area

Andyss o the didribution of the genera and
gecies of Qamineae in the Karakorum and Kunlun
Mountains Indicates: (1) The Qamineze chidfly conr
tains the North Tenperate elements and is a0 rich in
the Old World Tenperate e ements and other Tenperate
dementsaswell. It is clear that the florigic nature of
Qamineae in the Karakorum and Kunlun Mountains be-
longs to the North Tenperate; (2) al Pantropic genera
can dretch to the Tenperate Zone. They are al part of
the Pantropic type with the Tenperate nature to a certain
degree. For example, Erianthus ravennae from Mediter-
ranean area through the Central Ada to the Karakorum
and Kunlun Mountains area; (3) the mgority of Grasses
belong to the type that are digributed in the Tenperate
and the Figd Zone, and have didinctive feature of
highland and alpine flora such as Orinus, Alopecurus,
BHymus, Trisstum, Littledalea, Bytrigia,
Stephanachne and Paracolpodium, which it is obvious
characterigics of adaptation to apine gecidization and
ool d-xeronrorphilization on Qaassesin thisarea. (4) B
demic genusdf Gramineae is ot didributed the Karako-
rum and Kunlun Mountains and the endemic ecies are
ao afew. Thisphermomeron hasits natural and hi ori-

ca reaons. Mog of the genera with snge or fewer
ecies have orig nated from its close relative genera that
are widdly digpersed such as Pilagrostis from Stipa,
Timouria from Achnatherum, and $ on; (5) The flora
of the Karakorum and Kunlun Mountainsis closdly relat-
ed to the flora of Tibet , and extendvely to its surround-
ing areas.

About the flora regon, Professer Wu Zhengyi
(1983) divided this area into the Qinghai- Tibetan
Aateau subregion , the Pamir- Kunlun-Tibetan Area (the
Qiangtang Subarea and the Pamir- Kunlun Subarea) .
However, Golbov (1963) divided this area into the
Adan Central Subregion, the Tibetan Province (the Ti-
betan Subprovince and the Pamir Subprovince) . By our
the expedition , the datigics, anayss and sudy on the
flora dements of Qasxes, we think that this flora is
closly related with the Qinghai- Tibetan Pateau Subre-
gon according to the floraof Gases. In the view of the
geographical location, dthough this area dtuated at the
rorth border digrict of the Qinghai- Tibetan Hateau, it
obvioudy belongs to the part of the Qinghai- Tibetan
Raeau from the ead to wes and from the uth to rorth
asawhole. In addition, it is the same on devation of
nmountainous region and the climatope such as oold,
arid, grong wind, and © on between the two places.
Moreover , the typica vegetation such as apine desert ,
alpine geppes and adpine meadows etc. of the Qinghai-
Tibetan Rateau a9 occupy main pogtion in this area.
Egecidly, the codficient of dmilarity of genus peaks
between the flora of this area and Xizang thet is a repre-
sentative of the Qinghai- Tibetan Pateau Subregion, and
it suficiently shows the close relaionship between the
two floras. Mog of the Chinese endemic gecies in this
area belong to the Qinghai- Tibetan Hateau. As dated
above , the results of analyss support our views that are
identica with that of Professer Wu Zhengyi (1983) who
divided this area to the Qinghai- Tibetan Hateau Subre-
gon. On the Pamir- Kunlurn- Tibetan Area we think this
area may be divided into two parts by the Sang Zzhu Riv-
er near 78°50 E, the wedern belongs to the Pamir-West
Kunlun Subarea, the eagern belongs to the Qiangtang,
Midde Eag Kunlun Subarea. It isproperly that this di-
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vison can digplay nore naturdly dividing line of the ge-
ogrgphica range of flora. The andyss of the famly
Qamineae, Cruciferae , whole flora and vegetation type
clearly show that the Sang Zhu River isa dividing line of
Subarea of flora.
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