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';;:;:
:;;:: '■',.,'>'.'.■        .'■/..,. I. INTilCDÜCTlÖN  V ; ;,':'.■'■.'...,';,, ',".'\/;-.■" 

I joined the Cultural Commission's Tibet »ork Team 
on 7 June 1951 with the purpose of making a survey of the . 
flora in Tibet.- Due to difficulties of communications, I' 
was only able to conduct my study along the northern part 
of Sikang.  This undertaking covered .almost 2,000 |kIlo- ; ; 
meters and took about six months Jjiee  Figure 1 appended 
at end^T".  About $00 kinds of specimens were collected, 
belonging to 81' families and almost 200 genera. ^Forest / 
areas are vast and extensive and only the eastern part of ; 
Pa-su-hslen is a^pure pastoral area« The rest are mixed 
agricultural-pastoral areas. Agriculture is confined to 
the lower alluvial terraces or a small part of the land 
in the alluval fan.   .'./'■:'.'.     ...'::■'■       ", ■,'.,",, ^.'^. ... 
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II.  MATUEAL CONDITIONS PF TI1E SURVEYED AüEA. 

A. Geology and Topography 

..Ik  General Geological Description: A large pro- 
portion of rocks found in the area consists of arenaceous 
shales which- formed.themselves into red rock strata.  Next 
are the limestone rocks. ' These rock formations are present 
in a fewof"thetop ridges of the mountain ranges (from 
Chia-p!i-na, Yen-ta-kou, and Chiang-ta to T'ung~pu: from 
Kang-t'oh to Teh-ke; and in the vicinity of Tfuo~-pah 
Igneous rocks were seen in a few mountainous areas (such 
as Ts'io-erh-sh'an; from Chu-ching y Jan-to to E-na; Cha- 
hsi-ta-ts'ang; Xu-hsi-kou,and Peng-peng-la).  The soil 
formed from the weathering of the arenaceous shales is 
mostly of a dull red color.  Incompletely weathered con- 
glomerate rocks were often seen falling down the rather 
steep cliffs.  (This was especially noticeable at len-to.) 
It is difficult for plants to grow in this soil.  Only a 
few species of the Labiatee and some small shrubs of the 
Staliceae families were found to grow together.  These are 
able to grow because of their deep main; roots.  Wherever 
arenaceous shale exists, vegetation is sparse and forests 
are especially lacking,  'wherever the; area is composed of 
1imestone and grahite, dense forestati on grows and covers 
the'- area, ■' 

' 2.  Topography and physical features:  The mountain 
ranges and rivers generally run rtbrth and south.  Mth the 
exception of the region along the eastefh periphery of 
Pa-su, all the areas we traversed are mostly deep valley 
gorges.  Feaks rise abruptly, and the lowest depth of some 
of the river valleys is about 3,000 meters.  The water 
dividing the ridges of these mountains ranges from 4,000 
to 5,000 meters. . 

The topography of these valley gorges ban be divided 
into 3 types: . \;   ..  . 

(1)  Narrow valleys yV-shaped valleys) «The flowing 
river cuts through the steep,; weathered and eroded banks on 
both sides for long distances.  The slopes of the banks are 
45° or greater with a cross-section shaped like a V.  Most 
of these Steep canyons were found in the four main rivers 
referred to above or in their main tributaries.  On both 
sides of the very narrow bed, a few alluvial fans or allu- 
vial terraces may be found.  Sometimes there are no Valley 
beds at all; or if there are, they appear only in traces. 
Sunshine1 oh the valley is short, and their relative humid- 
ity is rather high.  The main forest flora distributed over 
the area are Ficea Balfouriana and Juniperus.  Forestation 



is dense and luxuriant along the banl^s of the sullies   .. 
which are shadowy even when the sun shines.  The Yege- ]*'<r 
tation of young fofestation is crowded and profuse while 
old forest trees shoo-o up into, the air>r'.; .Broad-?eäf fall ; 
decidous and acerose leafed forestatibh grow at the basis 
of the gullies.  Some Betula' jäpohica' and PopiiluS Dävidiana 
arescattered through the pine' forests while' only -shrub- - 
bery diffuses through the JV"pseüdb^sabiriäJFischer Vet  ■> 
Meyer juniper forest belts^ The important forest areas .•■:, 
are'"as"'follows:'";" '"""V^     "- l   '-'l-;';|';;'^

:;-;-':^!'; ;':'V '■• r".-t :"\; 
(a.) Ts^io-erh-sh'an -- There are many large gul- 

lies in this aj^ea,'Glaciers form U-shaped valleys at. the 
top of the mountains.  There is a large glacial'lake on,> 
the eastern slope of the mountain surroühded by a forest 
Of aged Ficdae. , ;The Climate in the gullies is damp and I 
humid,"and the area is crowded with dense*'luxuriant growth 
of majestic Piceae and J. pseudo-sabina Fischer et Meyer 
forests.  Stretching from Ta-ma-tung over Ts Ho-erh-sh'ar^ 
to Tung-t'ai-chan is-a gulley over 100 kilometers long. 
The forest and timber areas here are the most enormous in 
this entire region    ■   :"T ': '•><- -:>..y..,a;;J o;<> •■. ^'.]-j.'  -vs :. 

■■'■■■ (b.) Kuan-chai-tsu to K'o-lo-tung area ',rr There are 
many narrow valleys in this area reaching,lengths of-15yi 
kilometers and covered with young and mature forests of 
Piceae and the J. pseudo-sabina Fischer et, Meyer variety 
of juniperS.<:H'J X<-.   ■■::■■■:■'■.]  '--..<.;r,;  '?.<■■■>■::   7 ,i ■.;:■"' ,.f,r-,; {■■■■:-'■    ''■'.■ 

(c.) Xen-ta-kou (from K'o-lo-tung,to Ta-ma-tüng) Tr 
The length of this very narrow and steep gully;is over löi 
kilometers running east and west. At the bottom and on 
both sides of the gully grow dense and luxuriant foresta- 
tion of broad-leaf trees,  Piceae and J. pseudo-sabina   ; 
Fischer et Meyer grow on the slopes but;not; so luxuriantly. 

; : (d. ')~',i Kang-t'oh to E --• This is a* long harrow '.valley 
about 10 kilometers running north and south. .The gully is 
narrow and steep. Both slopes of the gully ,are covered 
from top to bottom'-with Piceae ,3.nd J.; pseudorsabina Fischer 
et Meyer. i, At-the lowest level of; the ^slope,*< birches and 
poplars also grow. M the bottom of the; gully iSmall trees 
of yellow poplars, grow.    '.-/■"'■"--•"    : K;.:-.v ■■„,:.■: L> -.:,■:!.,''.,'. 

■ H (e,) From E-na to Jan-to in Chiang-ta;~-.This., . , - 
stretch of mountain valley is almost over ,50 and some odd 
kilometers long.  Its width varies much but is wider than 
the valleys described above.  Small alluvial fans and 
terraces' were: frequently seen along the river bed.  when 
we reached the uniform acerose-leaf;forest region, it was 
found to have been destroyed by human efforts, and some of 
these trees remained only along the upper levels of the 
mountain.  Ficeae forests grow luxuriantly along the route 
from Je-ya to T'eh-pu-ch'ia.-; 



(f.)  La-ma-la — On the left bank of Lan-ts'ang 
River south of Ch'ang-tu, the mountain is a~out 5 kilome- 
long with varying width at different points.  Piceae 
forest grows on the shady slopes» while junipers and J. 
pseudo-sabina Fischer et Jjeyer grow oh the sunny slopes, 
Ko birches or poplars were seen.  \ 

,, (g.') «From Chung-yu to Cha-hs i-ta-ts ' ang ~ Thi s  , 
area is along the left bank of Lan-ts 'ang River,  It is 
not very deep with;varying widths.  The Piceaeforest 
covering it is extensive.  Birches and poplars are mixed 
in the Ficeae forest on the lower slopes of - the valley. 
However, shrubbery forest -covers the southwest slope, and 
consists mostly of Berbericeas, Rosacea, Cotoneasoer,multi- 
flora Bunge; etci  ^ i   ;. 

(h.) From Ts'un-to to Pang-ta— Thxsis an area 
of manv narrow valleys.  Some large alluvial terraces exist 
in the"river bed.  Piceae and J. pseudo-sabina Fischer et 
Meyer forests grow in valleys with no river beds.  This 
is both a forest and pastoral area. :'; . ;  ; ; 

(i.) Xu-hsi-kou ~ This is a valley running east 
and west in the neighborhood of Lan-ts'.ang River and ly- 
ing between the Lan-ts'ang and Ku-chiang /Salween/ rivers, 
Extehsive Ficeae and J. pseudo-sabina forests cover this 
area with birch!forests growing among them:bn" the shady 
slopes.  On the horth and south branch gully* both Piceae 
and"<J. pseudo-sabina forest grow.        •     -_. 

(2)  Wide Valley Areas - The base of the gullies 
is wider With a' smaller difference' in the incline and 
of flow of the'river.  Larger expanses of alluvial ter- 
races are present in the river bed.- At altitudes under _ 
3,500 meters,r small tracts of cultivated lands were found 
on the river bed.  Mountain slopes are frequently under 
45°.  The vegetation On the valley slopes consists mainly 
of shrubbery forests and tall grass'steppes. ;The height 
of the grasses growing on this tall grass plain ranges 
generally from 15 centimeters to 1 meter.  Forests when 
evident are' scattered on the mountain showing signs of 
withered'growthV;'  The main rock formations äre stratified 
red sandstohesv Limfestone and granite are rather meager. 
Because of the width of valleys, there is more sunshine 
with greater moisture evaporation.  Therefore these valleys 
are more arid ;than the V-shaped valleysi- These valleys 

'     {&.)'   Kah-tzu and vicinity --On both hanks of the' 
wide'Ya-lühg-chiähg there are thick layers of yellow al- 
luvial soil suitable for cultivation;  The area upstream 
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^^ilühg!-pä*.cii'
rft consists' of chestnut .c^l^t^-cälcareöüs ; 

Isoil, a large part of which is f or■ .eultx^tion'/ ; '¥brests<;; 
hare been destroyed, and only^pn bq'tli ^h^? east and west ') 
entrances\of the pi^e forest, 'small aröas- of natural ^i*• 
ceae wit}i withered'' J. pseüdo-säbinä,- a^d ;ne\\r foT^si/ä ;;äre■ v 
evident.  ,''. ' .':  .''.".',".■'"'""\"."■;",''   -.-■•■•■■■•»-■ •=•■■■.,!..';;' ;-_::;  - ; '■•■>.; 

(b.). From Ta^ma-tung to Teh--lse;--(This is ;a valley 
gully; of a li^-tie/over .',10 kilometers; l.oug. •' The river bed 
is not large 'and sparse shrubbery ;f bjrests cover the_ ■■•moun- 
tain .slopes with tall grasses grb'wing' "among the' snfübsiv:! 

There is a little farm land ;on both sid'e£ of the ^river; 

at the. c'oixfluenqe ol .. .Ua.;.ang. 
,is not wide and th e lower part. not "deep i; 'there are smal 1 
areas pf alluvial ;;fans an£ terraces. V /Growing "^e£etation..'.: 
exhibited conditions of drought;and without;;water°iör the 
irrigation of/the farm lands, the^ , 
The mountain slopes|are mostly covered with/g^aös and;^ :' 
sporadic growths, of "shrubbery. ',. There; ^ef# :no forests to" 
-be seen. Y -^[V-K •>';■ ■■..-,>* -,.:".' ,'...; -■■ ;.'... .: ;,•■,, ' ;.„'.:■'.''*, ,.'.■ v....   .,' .. '■;.. 

; ;(d.) /Yen-to and vicinity .-- The width; aiid narfownfess 
of the river'yäiley/is about average;;size; with/mah/y "bar^/ ! 

-mountains', The soil is mainly formed ^rom wOatH^ing Of 
arenaceousjshale rocks.  There are'several'flat fend wide 
grassy banks/in the riy^r, bed which pan be/Uti|lized for ;; 
cultivation^r There is niuchgoo^ 
on the higher and'steeper slopes (s^ 
all, Sbodiopogon,sibiricüs,' and ^ennisetum^flacöidum &ri- 
sebach).  Sand and "conglomeratesiVderi^^frdmth'e/.^ätEerp'd 
arenaceous rocks were not firmly settled 6h tiie ttpüntairi' 
slopes.  Only the few shrub families of I^abiätäej'Stätibeae 
and Verbena pfficinaiis, grow on; the is oil )änd;effeCtively 
.•bold: the water, therein.  . /'., ' /'!/ .  ■,'/,/ ^ ■■':,-.V-' 4"ri--V I'-.'' .■';..,'■ ■ ' '■ 

.-.'r;.., (e.) /sHsiang~;6ui and vicinity:^'ftie^'opö'ßti^y^oi^ 
this area is similar to ] Yen-to..:; ifhere are'several fla-fc > 
and '..wide grassy banks. .! Because of" the. us p of irrigation, 
most of these .have become farm lands.",. The natural flora, 
found,here is also similar to those' found '|;t' Teh-to.!' ; ' / 

■,. :rV. > :(f. )■_ ' From'Tso-kung to',' Ts'^un-to^r/This '.valley, gülly 
runs along' the banks■ of ^he Yu-c,h'iu-^tio which is /a tribu- 
tary of the" Sa 1 ween/ftiv&'r;, ,.vIts/leiig'ih"; i[s..,öve|r/^■0''s^ilomi^- 
ters; : The ^riyer bed is wide. at some places and narrow, at 
others. : The mountain slopes are sparsely covered with' shrub 
forests and grassy land., , Af small, part of /the alluvial fans 
and alluvial terraces are utilized for''■cultivation. 
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(g.) From Chia-chiah to Ch'ang-tu — This is-a me- 
andering gully about 40 kilometers.,long.  The nature ,of ; 
the river bed is similar; to that of the area from Tso-kung 
to Ts'un-to.' Because its physical features are lower, the 
drought is especially serious.  The mountain slopes are 
a mixture of tall grass lands and shrubbery forests with 
scattered small areas of forestatioh at the top of tie moun- 
tains.  This area is chiefly pastoral.        , .'  _ 

"...(3) Area of rolling mounds' (hilly plateaus) —The 
physical features of these areas are rather high with very 
few rivers. The hilly ground along the river banks rise 
and drop, Preserving their original high plateau .feature. 
The inclination of the mountain slopes is under 1} . ...ine ■ 
climate is temperate; air pressure,low; radiation, strong, 
and rainfall,-light. These: conditions create drougat.  ine 
flat prassy plains on both sides of theriVer are mainly 
covered with the variety of Blysmus compressus Panz grass. 
The grounds with shallow water are damper and on these grow 
mostly the variety of Cobres ia capiilifölia grass,     ThiS 
area isoused mostly for animal grazing. The extent of land 
in this area covered with vegetation is about 40-50fo. -■ 

'■" >he specie of Cobrisia bifida Tang et Wang grass domi- 
nates the mound slopes if the sloping is under 15°.  A^small 
number pf dwarf plants such as Leondopodium »japonica, aen- 
tiana scabra,Polygonum sphaerostachyum Kuhg, Polygonum-  ^ 
viviparum L., and Secäle mongölica Turczanihow are scatterea 
among the dominant grass. ' Small patches Of Cobrisia pyg- 
maea C.' B. Ciarke were also found scattered in the area. 
As the ground rises;higher and the siope;;ihclination becomes 
steeper, vegetation grows with less plant mixtures, and 
Cobrisia bifida Tarig et Wang and Cobrisia Rpyleana Boeck^ 
dominates' the'area'.; In the summer these become good pasture 
lands for sheep and oxen.     ; ml   . ^<L-'- 

■: ■ • . (ai')  From Iu-luhg:to Ilai-tsu-sh'an --< The river bea 
is fHt and wide. " It is an- extensive damp grassland with 
slight mountain slopes.  The sunny slopes are entirely 
grasslands.  In the shady slopes there are a few liceae 
and some shrub forest's.J Shrubs grown in' this area( are^ 
chiefly Primus frücticosa L.y Spiraea alpina Pallas, Rho- 
dendron fästigiatüm Franchet, Salix Brachystachys,;Benth., 
etc. -Besides the Cobresia varieties of grass, the follow- 
ing 'Variety of plants was also found:  iotenti11a bifurea, 
Plantago major'L, teondopodium japonica, PotentiHa anse- 
rina L, Taraxacum officihale Wigg, Veronica agrestis, L, 
Astraiagus sinicus L, and a small variety Of: Banunculaceae 
and some Graminceae. Vegetation coverage reaches 80-«"* 
and there is' a good grazing ground. 
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f  .; (b.) Prom Je-ch'u-ch'iah' via Pai-^^'^o^.A-c^Vi/^tüig;.: 
— This meandering Waterway has awide river bed," ^ith j 
the exception of a few small shrub forests oh the shady 
sides of both banks/ Cobresia; grasses cover almost ,i>he'V 
entire fiver bed and. the sunny mountains. This area is 
especially important as grazing pastures in summer and 
-fall., The dominant grasses grown oh the fiver b^ flat-7 
lands are the filysmus compressus^Pahz and the Cbbfesia "bi- 
fida Tang et l/ang.. Some Pot ent ilia anserina L. were found 
among these. : In the "drier regions Tonti 11a jbifurc*. ;>as ; 
found. ,On the higher slopes are grown .Cobresia 'bifidaJ Tang 
et v/ang and Cobresia pygmae which are,; mixed with the;genus 
Polygonum and Secale mongolica Turczanihbw. -"^y^tatidn' 
coverage is about 50-70$, making it a good summer grazing 
pasture. ,-;-..r .'' ,.:>■>--,; ,   ■■ •.-,,   > .• ,.,■■.■ 

(c.)  From La-tsai to A-tsu — The physical feature 
of this region is rather high with an elevation close>.,tp,_ 
3,800 meters.  The river bed is wide but with little water 
running through it.  The slopes on each side of ,ih£ river 
are not steepand' there "is very little shrubbery.  A few 
Rhododendrons and Caraganabicolor KoAar^v were seeh_aniong 
the sparse shrubberies. .Several^regions are> formed into _ 
flat grass banks. >The dominant vegetation is the Cobresia, 
with a few species of Graminceae scattered among the  / , 
grasses.  Cobresia pygmaea grows at higher levels with lime 
mixture of other plants. ,!,A very few CaryöphyllaCeae'and 
Primulaceae are scattered among them.   ,,, ,"  I ,  v ; 

,..  , (d )  From Pang-ta to L'ang-la-- This region of 
grassland represents the eastern edge of the Pa-sü.area.' 
Its elevation is almost 4,000 meters,^ The fiver bed is 
very wide. ; The mountain tops on each side' of the fiyer^ 
are flat with very little shrubbery.'.,,Most ;bf the land J; 
consists of Cobresia pygmaea'and Cobresia Hfidä grass- 
lands . V< Stipa conferta Poiret and:Aster trinervius Röxb ;;; 
are distributed in the flat wild grassy banks. Vegetation 
coverage is about 80$ overall. !;':. ;. | ■■'.■._ ,i ; < 

B.» [Soil and Climate ;.,<,!?::■:■   ■,-.■,-0   ■ .• ) \\-  -.^...iV :
M) .: 

<■ ■'..; • 1. I Gen e r a 1 C1 imat e: /The, c 1 imat e of; ihi s * area 'is j 
both arid and cold due to its/high elevation and ' s.epa- ;;: 
ration from the distant pceans by veryi high .mountains^ s; 
(Broad leaf evergreens are practically, non-existent.r, Only 
one specie of yellow poplar was seen at ;Ta-ma-tung and pn 
the banks of Chin-sha-chiang.) Summer is, the rainfalI ;, 
season, and April-May of each year is drought season. 
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According to estimation, the annual rainfall for the 
agricultural areas is between 300 and 500 millimeters, and 
seasonally the' greatest amount of precipitation occurs in 
the summer, next in amount is•autumn, and both spring and ; 
winter receive the least amount of rain'. ' The average an- ! 

nual temperature is' "above 5° C. but it can reach as high ' ; 

as 16-17 CJ 'The 'lowest winter temperature is '-20 C.'- 
In the shallow regions of the valleys, evening frost Is / 
still found in April-May.  Morning frost is seen in August- 
September, Also, hailstorm's oc^ürbetweeh the months of ; ; 
July arid September.'AS a i-esult, librdeum vulgäre t.var. 
nudun Hk, f. .'of the Graminceae family is the main staple ! 

crop'grbwri, due to its resistance to cola and its short 
growing period. This is grown in areas at the elevation ; 
of 3,Ö00-3j8Ö0 meters. At higher altitudes, even Kördeum 
vulgare L, can not grow. '  The area of grasslands is greater 
than the cultivated area. v    ^V 

' ' . " 2.  Types of soil and their distribution:  The soil 
in this area can be classified irtto three types:        ■ 

'■'""' U)  Chestnut pedocals -^ This soil is mainly dis- 
tributed along the lowlands of the river valleys at the 
elevation of 3,000-3,700 meters.  Generally this soil is ' 
found around the elevation;of 3,500 meters.  The alluvial 
fans1and terraces of the river beds are mostly composed 
6f this type of Soil.  The characteristics of this type ;' 
of soil are its good drainage, richness in calcium, alka- 
linity, and top soil thickness of 20-30 centimeters.  The 
color of ^his'soil is light brown or gfay-brbwh. ' Soil  - 
that developed from the.red rock strata is purplish brown 
in color.  The süb-söil is greyish white;  The quality of 
the soil ranges' from silt to coarse sand or gravel.    '>;■ 

(2) Brown forest soil -- The distribution of this 
soil is at a higher elevation level than the chestnut 
pedocals, generally between 3,500 and 4,000 meters;  This 
soil is found wherever there are forests. ' Because of ;_ , : 
weaker sunlight and greater precipitation^ there is a rich- 
ness in compost decay in the soil which is mostly acid or 
neutral.  The top soil is dull1brown color with a light 
loamy texture that can hold large quantities of water.  The 
ton soil is between 15 and 20 centimeters in thickness. 
The subsoil is over 30 centimeters in thickriess'and yellow- 
ish brown in color.  Its great fertility is the reason for 
the area being the forestation region for iiceae, Betala 
and 1 opultis"0       The soil on' the sunny slopes is light brown 
and its texture is similar to that of the brown soil.*/ The 
top soil is thin with; averagefertility and less rich in 
compost. The subsoil is light yellowish brown and clay- 
like, and its thickness is about 40 centimeters.  It is ' 
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distributed oh the slopes the inclination ;of which as -, 
around 15-30°.' The* main vegetation on this Region of the ■;{.. 
soil consists of J. pseudo sabina Fischer et Feyer and '•'.■.,?;■::. 
shru forests.  Due to sparse growth, plants are easily ?.. i 

'.washed away.-- -   "■•'{ -<*l   ■ ■-   c ■ .—v-' ^,o; .;■.a.-■■>.■.. >' :• :.-\..:i;-i,: ■■ ' - ■ 
-   ' (3)  Soil of the Hall grass steppes -- This soil 

is found in the mounds; -high grounds, and flat grass; banks 
at the elevation level of 3,500-4,200 meters.■ Very little 
of this soil is found in' the valley slopes or damp grounds 
below the elevation of -3,500 meters,  Dead plants "are dif- 
ficult to decompose due' to cold climate, and therefore the 
soil lacks compost"materials.: Thei ;sdil contains tangled * 
masses 'of partially "decomposed roots which impart a foamy 
'texture to the soil.  Local inhabitants frequently use 
these partially decomposed materials for wall constructions 
and house repairs.  The slightly claylike topsoil is 10-30 
centimeters'thick;  The thickness :.of the subsoil; is vari- 
able v greyish-Whitev and contains much sand and gravel;  ; 
The soil varies from slight acidity (poor drainagei lot r 
riverfbed, damp grounds) to slight alkalinity (mountain; 
regions with fairly large slopes), and this is the ^main i: 
steppe area -for the growth and distribution of Cobresiceae 
grasses and short grasses.  It is an important summer , 
pasture land; ; <;    ^ ;<..":'■■■' o;1'.'. 1 f ';;■,.■■>;•-.   ■•:-*i;1';) '■■., ;.-'■:-■ i:,f\   -;\. s;.r,' 

Jlil.*-R£IATICNSIIIF BETWEEN ENVIRCNAiEIvTAL ,CONDITIONS , 
■■•= (■•_- ^ AND PLANT* DISTRIBUTION !-->-^ ■■■■: ■'    :.--■?'■:«<. 

A. Distribution of Plants' >;    --i. ;[■■<: h Is- r <-uv,:" -.fov-'v: 

° "lw Discussion On survey of perpendicular order of O 
■nlant distribution in this area: -In the perpendicular  r ' 
order' of piaht distribution in this area, different plants 
sometimes show very little difference' among themr but their 
heighthäs great variations!- This is'due to the complex ;: 
topographical nature:of this area.  Beginning from the bot- 
tom up, plants are found to be distributed in the following 
order:? tall trees, shrub trees,' and finally the grasses;,:- 
The moire clearly defined environmental-induced perpendicu- 
lar type changes are:' f oUnd in the area labeled belt foi- i 
lowed by the^area labeled strata; ?This discussion follows 
this order /see Figure 2 appended at end7« ; : r : ..;   .sr; 

(l)  The forest, steppe belt --Altitude changes 
.covered by this belt are very prohounced.  Of tb,e'areas I 
have traversed, only pha-hsi-tar^s'ahg (elevation2,950 :"'' 
meters) on the banks of Lah-ts'ang River was under an"ele- 
vation of 3,000 meters.  We were over 3,000 meters at all 
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ether times.  At this low altitude the distribution of h- 
ceae, for instance, had riot reached the -lower boundary of 
the forest belt.  The upper boundary: of this belt was gen- 
erally limited to the elevation of, 4,200 ,meters.i However, 
many regions,; due to their topographical features (flat)..*-■ 
and climatic conditions (arid), are not suitable for for- : 
ests at such a high altitude (most forest elevations aver- 
age around 4,000 imeters); ^Because the areas surveyed are 
narrow valleys at the northern jend close to the steppes  r 
of Tsing-hai (the vast steppes of .;¥u~shu and :$an»ch'ien), 
the climate is cold and arid.  Therefore on the slightly 
inclined mountain slopes iflany shrub forests (on shady 
slopes) and vast grasslands (on sunny and semi-sunny slopes) 
dot this belt.  (for this reason thisareads labeled the 
forest steppe belt which is both a forest :and grazing area.) 
Going up.from the bottom'this :beltcan be .divided into two 

" (a.) ■ Iviixed stratum of summer green ;brpad-leafs and 
acerose-leafs —i The elevation of this stratum is between 
2..950 and 3,800 meters,; -The chief acerose-leaf tree found 
in this stratum is Picea Bälfourianä* bRehder et Wilson - 
which grows on shady slopes (small numbers of Picea Pur-^ 
purea,Masters are among them).  The.next important species 
is J. pseudo-sabina, Fischer et Meyer that:grows on the :■ 
sunny slopes,  Other species like Larix Mastersiana, ileh- 
der et Wilson that is found at Che-to-sh'an, and Abies 
Deiavayi, Franchet are very sparse in this stratum.  Be- 
taiuceae are often found.growing in Piceae ;forests. »These 
sometimes grow heterogenously•at some places, and homogen- 
ously as individual forests at other places.  Betulaceae 
prefer sunlight and dampness, and most of them grew up 
over destroyed Piceae forests.  If these two different " 
types of trees are grown together, each will grow accord- 
ing to its natural abilities; but the Betulaceae will be; .- 
overpowered andcaused to dienby the Piceae'.  The species 
Fooulus Davidiäna, Dode is often found in this arear and 
since it prefers an abundance of=moisture, it is limited 
to the valley swamps. -The distribution of this species 
is at a lower altitude than the Betulaceae (3,000-3,400 
meters).  The brown soil in the: Piceae forests is.very .( 
rich and fertile, arid very little sunlight falls upon it. 
At the forest edges the-following shrubs are often found: 

l<  Shrubs growing below the forests are Potentilla, < 
Spiraea, Sibiracca, LoniceraV etc* <-■ ■•■>■ 

Shrubs along the gorges arid edges of forests are 
Salix. ■ Rhamrius, Ribes:j; Prunus, Lonicera; ;Acänthopanax, [*' 
Malus,. Corh'us', Evbriymus, Syrlnga, Ilippohae'; etc.:   /  , • ' 
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'^•Ji^-p^eiido^säljiiiä^-Fiscti^ 'et liefer vis {fouhd ;sc'ät^'"'■';.' 
tered oh !the ;stöÄä5''''slope's'.1'The'';shrüijs ] tha/tl;hai-e often 'fouilci 
below the'forests are the' J3erbeffdärceaey KJafagaha 'bicölör r 

Xomarov,   Cotoneaster multifiora,   Bunge,   etc.     Besidbs these} 
there '^are^mahy 'droügiit-feslstäat(Varieties 6f ^gfaäses that 
thrive ;iß;süiiliglit,c forming large areas! of grasslands' ;on    u 

warm äsurir^!?ör °s(etAi^-ötiürfjr slopes'.-v!"i:;   V;ir;:'"     •■''• l;'    ■■''!U' '••'•'   -;';;;I 

V     '
IC

:'".'"'(D'.
!
 )■■"'' Stratum'tofäcefose^leaf •forest ~^ '^Kfs' stia»*1- 

tünrisPspr'eadi;ovef';-fehe; ^elevatlo'ri between '3>,800 Jeind' '4{000 
metdf'ä;   arid'sometimes "goes'etö high as 4^200'meters due to   * 
topogfaphic'ai '}f eatures'■' arid''cbhditibus v   The  chief f örest 
tfe& ■is" Ficea! Bal f our i aria p; ftehdef  et  uil son that grows'soii 
the  shady si opes'i: Some  Speeres -öf ;J.: '!pseWo^s:abffiä';!'we'r^rT: 

found  oppo'sxte' Gha-hsi-ita-ts fang;' oh the ^an^ts 'ähg 'Kiver.- 

and EhödodeKdron^ürdo'mii,' Render 'etWilson^■:ye're' also  f 
founds Some'  Spezies 5öf'J.; tyseudo^s'abiha^'Fi'sMrier '<?t Meyer 

ir'ögenoüs! grciwt h 'of 'Fieeae !;ah'd 
Juniper u'S was found •al'b'hg'the'^lopes of ;iia'frow 'valleys ^tfcat 
run ntirth:;andn:southf'' "O'rr'wide'"vaile'ys' timber J'f"of es'ts ;'Jare''';: 

replace 
Liig'r'O'-^  '•;-- 

xmpörtan* occupation.'    !      M ?/ 
;•■■"■''• '• ■■■    ]{2y •4-Alpine r'shrub "and:sst eppe ;bell;- ■--' Tlii s 'holt:Wx- '"■:' 
1st ^'between the' for est belt arid the  sh ow" line 'atari ei!e-; 

i-quämata, 'LambertP■'- Beginning f rbm ■■the" bottom this"'belt   'u- 
can be divided y-htö^t/wb "strata:'   '>■;•[ 1-x si<  R,?.?:;. ?:t,'u'i-,   ^ ■.-;.>   "•■ 

•{&•£}'  (';'T'he":'-;'-Jlpin,e: shrub ' stfä'tüitt "■+- '";T-b!is! 'stratum 'Ji s ; ■ ' 

evenly' scattered on 'the 'steeper sunny slopes' where1 the'  ;>    ■■ 
species 'bf ■ Jv 'squämäta',' ijämbert fis sometimes 'i'öündT'•' ^he:i '• '--■ 
form of  the  J.   squamata is  like  a bun,   and among this'■spe-"J'i 
cies a-srriall!' 'number of '/shVtft .shrubsHWhch'!as"' iSeribefidacea 
and Cafagäha jubataf Fqiiet af e  fuünd'P'   6n !the;ast;e^pef and 
shady ^sjlopes "thef d är'e'' large Hract's' of "Mhfub' f <^Wst whioh 
grew do'wh'war'd from the mbuhtain 'peak to a''defiriite bbhnd^ "J 

'äry1;-    Sünshin^-and evaporation alridfease bbeäuse" of the     -i:' 
little  changes  in slope inclination,   and these  regions 
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change into grassy steppes.  At 'a distance the lines sepa- 
rating tl e shrub forests from the grassy steppes can be 
seen very clearly.  The important •shrubberies of-these 
forests are Rhododendron fastigiatum, Franchet; Spiraea 
trilobata, L.; Prunus fructicosa, t.; and the Salica- 
ceae, etc. v. ■■-■■:■:.:■;;.<■   ,'^J'-::; 

Besides being spread out below shrub forests and :  i 
on shady and less inclined slopes, mountain steppes are 
also found on the sunny and partly sunny slopes of flat 
and low mountain mounds, and they are almost completely 
covered by the two species of Cobresia,Royleana, Bpeck and 
Gobresia •fifida, Tang et TJang grasses. The surface areas 
of these steppes are much greater than the surface areas 
covered by shrub forestation. These grasslands are impor- 
tant summer pasture grounds.  All the grasses are of the 
short variety no taller than 15 centimeters, covering 
70-80$ of the ground.  Between Pang-ta and Lang-la only 
one grass species, Stipa conferta Turczaninow, was found ; 
to reach the height of about 1 meter. This species was 
distributed over a large area of the rising sub-steppe 
at the elevation of around 4,000 meters. ;This type of 
Trass deserves study as to its probable use. , 

(b.) Alpine in steppe stratum— This stratum is 
found at the elevation of 4,500-4,800 meters.  This is a ... 
short grass region with complete absence of shrub foliage. 
Snow and ice begin to cover this stratum around August and 
September of each year and thaw in May-June of the follow- 
ing year.  This is the reason for the growth of special 
types of flora in this region. The most prominent grasses 
are the varieties of Cobresia and Blysmus.  Scattered among 
these grasses are several species of Gentiana, Polygonum 
viviparum and iolygonum sphaerostachyum, two species of 
Saussurea sp., and several species of Caryophyllaceae, and 
species of Arenaria L., Androsace Tapete, Ilaximowicz and 
other Caespitose plants of the Androsaceae family, Jiost 
of these plants can utilize the food stored in the deep 
long roots from the previous season and grow to maturity 
quickly forming seeds to insure their propagation.  This 
cycle of growth, food storage, and maturity repeat them- 
selves. All these Alpine plants are highly resistant to 
cold blooming and forming seeds even after frost and snow. 
Caespitose plants are especially,adapted to resist wind 
and cold. ■      ;..: ,-. ■ ,>\-•, .i-! .-,'■ -; 

(3) The cold placodium belt r- This belt is at the 
elevation between 4,800 and 5,000 meters.  Only several 
months of the year are snow and ice free (June-August).; 
Neither grasses nor trees grow in this belt. After thaw- 
ing of ice and snow, a small amount of mottled orange-yellow, 
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orange-red., and green placodium is found attached to the '■ 
bare rocks. ■    ■■'■'■''* "■ 

: (4)  The snow-line ~- The snow line exists abound 
the elevation of 5,500 meters. / 

2.  Different plant types seen along regions of 
survey route:" The flora of this area can be divided into 
the fo11owing four types acc ording to the law of hörizon- 
tal regions  (see fig. 1): , 

(1) Region of arid shrub steppe T-,The elevation 
of this region is between 3,000 and 3,500 meters, including 
the alluvial fans and terraces in the river;valley. Agri- 
culture is flourishing.  The population is comparatively 
dense. ; The forests have been completely cut and destroyed 
while the pasturelands are over-grazed. The natural flora 
remaining are all drought and alkaline resistant strains* 
In the shrub forest remnants only the following species 
of Caragana, Rosaceae, Sophora, Phellodendron, Rhamnus and 
Cotoneaster remain. Among the large group of herbaceous 
plants, the Cobresia, Stipa, Pennisetum, Secale, Oxytropis, 
and Astralagus continue to grow. The soil is chestnut pe- 
docal.  The farmers grow poplars along the gullies and at 
the edge of the villages.  They use wood farm tools and 
obtain lumber from these trees.  The important areas in 
this region are Kan-tzu, Teh-ke, Ch'ang-tu, Yen-to, Hsiang- 
tui, etc.  ;  (:•.•,-. ,! i. ■";..';•;•   ?•■-■::.:■. .-;"-* ;'—.-  -r-.- 

(2) Senii-arid forest steppe region — This is a 
region of narrow river and valleys and steep mountain slopes 
situated at an elevation of 3,0,00-3,800 meters.  It is im- 
portant as a forest region.  Shrubbery and grasses are in- 
terspersed throughout the region, which makes it a mixed 
forest and grazing area.  The forests have the\fpllow;ing 
kinds of trees:  Picea Balfourina Rehder et: Ä.ilsbh, Pioea 
Purpurea Masters, J. pseudo-sabina Fischer et Meyer, ouni- 
perus chinehsis L., Jüniperüs pseudosabina, ■Betula j'apohica 
var Szechuanica, and Populus Davidiana,  These trees fre- 
quently are formed into large areas of virgin forests.. The 
shrub trees found are: Rhododendrons, Spiraea, Spiraea 
alpina Pallas, Prunus fructicosa L., Salix, Cotoneaster 
multiflora, Berberis, Jambosa caryophyllus, Rosaceae, pa- 
ragana bicolor IComarov, Rhamnus, Rubus parvifolius L., 
Ribes alpestre, Araliaceae, Prunus tangutica, Prunus ansu, 
Malus kansuensis, etc. Graminaceae and Blysmus plants are 
the most abundant in the steppe, covering about 7&fi  of .the 

■'area. ■ .■■.-.. r\' ■       .■•,:■;,■■; ■■'■..• ■, 
;(3) Alpine shrub steppe region— This region in- 

cludes a small part of the alpine shrub and aceröse leaf 
strata in the perpendicular order of plant distribution 
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mentioned previously, and it exists at an elevation of 
3,800-4,500 meters.  Incorporated in this region are the 
vast grassy steppes of northwest Szechwan and those south " 
of Ch'ang-tu which are very important summer pasture lands. 
The' shrub forests on the shady slopes are of secondary im- 
portance.  The important steppe grasses are:  Blysrnus com- 
pressa, Cobresiabifida, and Cobresia pygmaea.  The import- 
ant shrubs are Rhododendron, Pruhus fructicosa, Fopulus 
Savidiaha. etc,       ' ,       ' 

(4) Alpine steppe region — This region exists at 
an elevation Of 4,400-4,800 meters'that includes the upper 
stratum of the high'mountain shrubs, and the entire stratum 
of Alpine grassy steppe/ Shrubs are very scarce in this 
region, and it iscovered mostlybp  Cobresia Royleäna, Co- 
bresia pygmaea, etc.  Scattered among these dominant gras- 
•;es are1 a few small grasses";'like Gentiana, small leaf 
Polygöhüm, a few species of Saussurea and Arenaria, etc. 
Sheep and cattle are driven here for summer grazing. 

3. Agricultural area boundary:  Hordeun vulgäre, 
L., yar nudun Ek. f. is the main staple crop of this entire 
area.  The line from Kan-tzu to Ch'ang-tu is generally be- 
tween the elevation of 3,000-3,800 meters, and the lower 
limit of this boundary drops to 2^500 meters which is east- 
ward from Kan-tzu.  Southward along the Lan-ts'ang River 
to A-tsu (elevation 3,900 meters), Shih-pan-kou (elevation 
3,800 meters), and Pang-ta (elevation 3,900 meters), the 
upper limit can reach 3,900 meters. Although there is 
frequent frost and snow in these three' places, most of the 
Hordeum vulgäre harvest is early harvest.  In animal hus- 
bandry, the yak canriöt adapt itself south of Chu-chia due 
to hot weather, and the P'ien-yu is substituted. ;(The J 
P'ien-yu is a crossbreed between the yak and yellow ox. 
It can stand heat.)  Therefore latitude 30.5° north is the 
dividing line between north and south.  Crops like Brassica 
campestriS, L,, Fagopyrum esculentum, fcoench, spring mil- 
let, Pisum sativum, Lens culinaris, Medicus, etc. are 
limited to south of this line.  In the lower valley grounds 
spring millet can be grown/ With the exception of Brassöca 
campestris and Pagopyrum esculentum, the other three, spring 
millet, Pisum sativum, and Lens culinaris, are grown occa- 
sionally at valley bottoms below the elevation of 3,500 
meter's.'" ' ■'; 

4. Types of area flora and their 'environmental ad- 
aptation: Plants in this srea have developed special mor-; 
phologlcal and physiological changes and characteristics 
for adaptation to this complex natural environment. 

(1) Analysis of plant families, genuses, and spe- 
cie's.  Over ' I',400.' specimens' Were collected in this area 
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totaling 81 families.Among these the familiea that had 
more genuses and 'species are:  Compositae, Graminceae, 
Labiatae, Rosaeeae, and Leguminosae. ; The important large 
genuses in this collection are:, Ephedra, „Caragana, Loni- 
cera,i Cotoneaster, Rhamnus, Astralagus,Oxytropis, etc. I 
This group contains the more;arid resistant t, pes of plants. 
From this, one can understand the semi-rarid climate .of/this 
area; Many of the genuses like the Pedicularis,.Cobresia, 
Saxifräga, Saussurea, Gentiana, /Meconopsis, Androsace, Are- 
riaria, etc*, are cold resistant strains.  To total number .; 
of families and genuses in this collection is not great, 
but the variety of species in one genus is much wider than 
plants found on level land.  The following list of families 
and genuses proves the point: ;;       j   ; -   (?) 

'!':"£önus:. j '"■ ■■   '       -number 4)f Species' J; •/.? .;;;■•■ 
':";'l „ fPedicularfe ]    ';"';'' ''■■'■ "   23 • ■■" ,\! ■'-;- . s-;;*i-f v:'-~ 

;  iblygohuifl    " V  ,''■'■"'.'■'u'  10   J; ;'-;';;"■' ''''*    ■•'. ■• ■"•' 
Saussurea , ;i;' ;   ,;;'■'■   i: "■■■■"'  & '■';;': j;-r-      ;':;\       : Vi ''■■■ 
Lonicera '''';;..";.■,. :'/:''.;/;''';,;" •:",v'\:;° ''':'J\. ?. *'■■::,  :'"':';v ',::\'.';'•'..■ 
Cotöheästeir   J : :■■■■■',>■•  -.■;.:     7 ■y1.-\:y..:-   ,;:>■■;■ ■<■ ■:.■/..:..•-:' >. . 

"     Oxyiropis /"; '     --n-^ov-  r, .■ ...ig ■■■■ -:n<:- ,■ ::..o;..:. '.^ rv:■< 
Androsace      ,:'"""r ■ ^^ ■"'■'  6 >; "* ;'' ••■!•; "'■■';| ..■''■•■■■ ■'■' ■'■•''■■; 

;;;;  Caragana'"' t ■; "''^^;^" ■'■'■',. '■■"'    \';:':-® '''.''' ":':"-',i '';% ''■■r' "'"T,r:; 
;;:/"' AstralagUS   'i'";.. ,;':'!;:',l' •■'■■'''■'&■■■* •:^:^\ ",; ;:•:■/,•;•- ;...;•■■■-■■.■ 
■   ; Gentiaha  '/■■'■'''-      \':  J;';';'; V"':i .v •'■■''6 ■ " " ' ■■ ":■■''■■ -'■" ao  '■■?■■■ 

'■"''' '''". RibeS'''-/^ ■'''■■ "/'■: v' ::!'! Ji  ■•';'l';'f;;,,'-"!'' oyo :;f.7:^v.i,-: 

"''":        Lphedra  " ' '■>■'■■';•['■■<:      .■■■■::■./.'■  -5 ''^'■'■'■*'' •'"-■_:i'■■/'■' "■':'''■''!.'v* 
Cobresia 5< ;;'j!"'"; >::   r/^--^ r,-.. 
(2) Abundance of high mountain: type plants:* Plants 

in this high mountain area are mostly highly capable of 
preserving their möuhtaih type characteristics, and the' 
following several typtes are the most prominent:! ' <    ;>■./■■ 

(a.); Prostrate plants --- It is exceedingly cold n 
and windy in ther high mountains,rand the growth period for 
plants is short.' Many shrubs found at the elevation over 
4,000 meters exhibited short; and prostrate forms.  Because 
of the yearly short period of growth, the plant's main root 
or branches extend Very little Upward* and the 'branch sterna 
cre^p outward as ;if they are crawling along.; < The most v-,.i; 
common -species seen' was the Juniperüs squamata that proH 
fusely covered tlie mountain slopes.  The crown of Jits fo- 
liage is flat like a round bun.  It.is about several meters 
tall With the* small side branches creeping and spreading 
outwards.  The diameter of the tree crown frequentiy reaches 
4-5 meters.  This tree has many morphological types which 
can be selected for garden landscapes.  On the mountain 
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slopes at Hai-tsu, a species of creeping poplar was found. 
Its height was about 5-8 centimeters and clung to the sur- 
faces of rocks.  Its leaves were shiny and oily green m 
color, and at a glance it resembled the yellow poplar. 
On the mountain peaks at Chia-pi-na we also saw another 
species of creeping poplar whose height was under 1 meter 
with'a crown diameter about 2-3 meters.  The two species 
of Cdtoheaster horizohtalis and Cotoneaster adpressa were , 
frequently seen.'Morphologically they are very short plants 
clinging and creenihg between cracks of rocks, and turn 
into ä solid red In the fall which is quite beautiful.,On 
the mountain slopes between Chu-chiah and L'ang-sh'an there 
was a species of creeping Ephedra Which'exhibited short_ 
and dense branches grouping into the shape of a bun.  The 
branches of this plant are very hardi >        V .- 

(b.)  Caespitose-Decumbent plants --At all the 
high mountain passes between the elevation of 3,800 and 
4;200 meters that we passed through, we found several spe- 
cies of perennial herbaceous caespitose-decumbent plants 
growing on flat slopes and slightly inclined mountain 
sides.  The most nrominent ones are the Thylacospermum 
Caespitosum Schiskin of the Caryophyllaceae family, Are- 
naria kansuensis, Stellaria decumbens, and the caespitose- 
deciimbent members of the Primulaceae family.  All these 
plants are either caespitose or decumbent with long mam 
roots growing deep in the ground. The side,branches grow- 
in» on the surface of the ground are very short and dense, 
stretching out irregularly.  This type of plant can with- 
stand cold, maintain the warm ground temperature and recuce 
evaporation at the same time.  These are typical types of 
high mountain plants. ;;    _, . 

■■ : (c.) Bulb and Tuber plants -- The high mountains 
are covered with snow almost throughout ,the year'With very 
cold climate.  Because of;the short growing period,.the 
plants mostly draw upon the food substances stored in the 
previous year in their main roots, bulbs, or tubers for 
growth and seed formation requirements during the growing 
season.  By the process of photosynthesis more food is . ,_.. 
manufactured and stored for future use.  These are typical 
short life plants.  There are both annuals and perennials 
in this group of plants.  The prominent ones are the fol- 
lowing:  (I-)' plants with »large and long main roots ---.Rheum 
palmatum, Gentiana macrophylla, Oxytropis, etc., .Vn) Bulos 
i- Fritillaria Roylea, Hooker, etc/, (iii) Tubers andcorms 
— Potentilla anserina, ;L«, ..and Polygonums. 
... (d.)  slants with small hairy leaves .--. There are 
many plants of this type: lieconopsis, Caragana, Thermopsis» 
Saussurea, Astralagus,: and Oxytropis. 
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(e.)  Snow blooming plants — On most of the high 
mountain passes and steppes, we saw many plants whose 
flowers^ frequently bloom in the snow. Some examples are !; 
the species of Saussur'ea, several species of Gentiana and 
Pleurospermum. .:::'-. :..-■;■' '■.:> ■-;■,'•:',. /.,-.■. 

i\f.)    The family of Cobresiaceae grasses in the 4 
steppes — Because of the high altitude and extreme cold 
in this region, the dominant grasses of the Cyperaeeae are 
the Cobresia, and Blysmus species»  The quality, of the ,:; 
Blysmus compressus Panz is the best, and it is found in....... 
the shallow waters of the lowest region of the river bed, 
covering over 80$ of such regions.  The yield of this grass 
is rather high, and over a long period of time, it haä 
spread over a wide area, providing good pasture lands for 
the winter.  Cobresia. Pygmaea C. B. Clarke is distributed 
over especially higher grounds«  The quality of the grass 
is good and it covers about 70$ of the ground.  Although 
its yield is low, such lands are valuable for summer graz- 
ing (the most important grass feed for the Tsing-hai and 
Tibet yaks)./; The grass Cobresia bifida Tang et Wang is 
distributed in the regions between the above two greaaes, 
It is important for spring and fall grazing.  The remaining 
two grasses, Cobresia capillifolia C. B. Clarke and Cobresia 
Roylearia Boeck, are limited in growth, and their quality is 
poor.  The following chart presents this group of grasses 
clearly. ; f; 

Chi- ; 
nese ; 
name - 
Ksi- • 
sung . 
grass 

Scientific 
/Name -l ■■ '<■■'■   '. 
Cobresia 
...ygrnaea 
-Ci B. .Clarke 

Growth 
Type' 

Elevation 
of most . 
abundant 
^istribu- 
ion (in 
imeters)\ 

Cold-arid 4,000- 
/type     4,800 

Regions of 
Perpendicular 
Order of Dis- 
tribution and 
Environmental 
Conditions , 

Alpine shrub 
' stratum5 of the 
'alpirie shrub 

' steppe and'; 
!' alpine 'steppe' 
\\'  stratum][£&", ; 

pine'grass- 
/ l^hds )■■." ' 
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Regions of 
Perpendicular 

..-Order of Dis- 
tribution and 
.Environmental 
Conditions 
Alpine shrub 

'■■■ stratum 
(Alpine grass- 
lands) ■■'■■■   . 
Aeerose leaf 

vstratum of 
the forest 

'■■■ steppe belt 
; (peat soil) 
Forest steppe 
belt (well  . 

.drained arid 
slopes and 
-calcareous 

:. earth) 
Forest steppe 
belt (flat 

1:lands, peat 
and calcare- 

■,.!'■■■::■.-;. ~. ■■■:■■!   ;-:.■:• bus soil at ■.:•:• ■ 
■'.: . '.•.>'..>.:••.■      places of 

shallow under- 
ground water 

' , r  ■.-•.:.;:'; table) 
■...!-   {g.)     Species of the Pedicularis family — Species 
of the Pedicularis family are high mountain and high lat- 
itudeplants* They are cold resistant and prefer much . : 
sunshine.  Therefore they are' very abundant in this region. 
25 species were collected this time, and most of.them were 
growing in the high mountain shrub steppe stratum of the 
high mountain shrub steppe belt (dominant specie P. 
trichogiösä) and the high mountain steppe stratum (dom- 
inant specie P. ingens).  Very few species are distributed 
along.the steppes of the forest steppe belt (dominant 
specie P. kansuensis).  This entire family grew on sunny 
slopes, and most of them prefer to grow in the wet steppes 
(P. longiflora especially grows well in wet soil).  It was 
impossible to find these species in the forests.  Budding 
takes place in early spring^between April and May, and 

Elevation 
of most 

i :    :   ■' ■'; -r ■■'■'          ■     ■■■         ■'■-.':           ■":'/   ' Abundant 
Chi- '■■ :■'■-'■. ■'■• ■ :■. • ■ "■ . : -;  .,.,-• Distribu- 
nese Scientific Growth tiori (in 
Name ' '"■ Name ' Type: • meters) 
Kao- C»  Royleana Cold-damp Around 
sung ;; Boeck type ; 4,000 ■-; 
grass 

.'■■:•  i      >'  '■     '  - 

?ihg- • C. cap'illifolia Cold-;' 3,900- ;: 
sung - C.B.; Clarke Temperate 4,000   ^ 
grass Tyi>e  .'■ ■ >.     ..■ ,■ 

P'o- ; ■'■■ C. bifida ,. V>arm-arid 3,500- I ■ 
sung : -rTang et type" -•■■)■ 4,000 
grass 'Wang ' 

■"'-''"  ■< ■,.:; r.      .-.•;■ ..'■' .■ 

Shur- Blysmus '■ Varm-damp 3,O00- 
s o compressus type 4,000 ■: 
grass 

; Panz 
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full maturity with .seed formation is ■■accömplxs;he'ällby''')!nQSt. 
species in July-August. ■ libst of these species produce 
beautiful and adorable flowers, i{These plants in the future 
can be: grpwn fpr enjoyment.;7) The -chart in section' IV gives 
a complete description of this family.       i d r ;n i 

IV. vJLCONOiwIC PLANTS ;0F THIS ^BEA. ; 

ID Scientific 
No. Name :y=f, 

Place 
Found 

Flower  Date of 
Color <  Collection.>>\ 
fellow, , .July 2-8, 1. Pedicularis  .: r ■ ,  iChieh-to^Y 

alaschanica kaxim  sh'an (4190) light j'i M951. 
ssp. tibetica s;: j 

' ^■Iriaximr(!•;., '   >{■.;•! ;- ;./;  :;?■--;■ 'M;;    '. ^\p.C{.v-;Y•■■■••;■-• ■>:.:>.;   ,. i 
2. P. cneilanthifolia Teh-ke, Hal- Purplish JiJly 24 ; 

Schrenk rtsu-sh'an:-'    red.'.- ■:-:■/, .:• .,• ■:.-.'; 
',?■ .',■:.!■■! •- • .;■■'' r-.r';  (4967, 5012a)    ■ ■.;-,.:.... 

3» P. cohfertiflora -; ' Chiang-ta ;- Purplish August 18 
:Frain ■..,;. ' ../U.i\.i.'-.--;"', ' .to" Chio-ya !/. red ,>vl •;=-■■■■■' 

■■Wi '(5315') ■■■■■ ■■,,,■.-■[>■ 
4. P.. crenolopha      Vicinity of ,!■■ Bright  July 11 . 

Maxim'; Itan-tzu 
(4342) 

5. P. cyathophylloides Vicinity 
of Teh-ke 
(5149) 

Limpr 

6. P. Elwiesir'Hkl^f'. 

red 

FurpiishAugust 5 
red "■"' '■ ■■     •'■ ■■'■' ." 

7. P.  Granieri 
Bonsh 

8. P.  ingehs fiaxim." 

9.  ?,.   integrifolia 
Ilk.   f V varv' iii-.;:' 
tdgerrima Tsoong.    {lbhiä r($47Ö) 

10,  P.  kansuensis iiaxira Kang-tin'g • 

Je-yä !    " ;       Purplish August  22 
' (5462)   ~     ■■ t  red^v::; *''■' "' 
E(5220f ;'S""'■   Yellow-   August  Ü 

■v. ;«.' ,. •■■.- <?> ,■-■   ;.-. .'fiV'C; 
Teh-ke, fiai- Yellow s July 28 ; 
tSU-sh'ah^ ■':; ;-:,-.!•."":.: 
(4989a;)  | 
From.Je-ya 
to4 Teh-pti- 

Purplish; August" 23 
■■red'1'"'""''."'""-'"'1'" '■'"' 

Purplish July 1T 
red Aus. 

11. P. lachnoglossa 
Hk. f. 

(5250a')'', 
Pai-li' 
(5355) 
Kan-tzu 
(4345), From red 
Chiang-ta to 
Chueh-yung 
(5317) 

18 

Purplish July 12- 
Aug. 18 
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ID Scientific Place Flower Date of 

No. Name Found Color Collection 

12. P.,longiflora 
Rudolph ''•'':-'■>   '.■-• 

;Teh-ke, •>• 
:Hai-tsü-sh',an 
(5013, 5024) 

Xellow July 24 

13. P. me1ampy rif1ora : Teh-ke (5109) Purplish >ÄÜgÜSt 5 !'■■■''■■ 
Franchet ■■ f •■■■■. -..:  ?.,':',':.' '; ■■'■ ■red ■; •■■■■•■'•■ ■ ;,.■ ■*<.: ... ; y! .' ; ■-■■' 

14. P. Oederi Vahl Teh-ke, Ilai- 
tsu-sh'an 

Light 
yellow 

July 24 

15. P. Oederi var.' 
heteroglossa 
TrSiili''         ■"':-■.■■■■;.'' ■' 

Chieh-tb- - 
sh'an (4219) 

Yellow July 3 

16. P.. 'Pr'z'ewalskii^>.:~ Chieh-tb- ■'..''•! lellow July 3  .•!... 
Laxim. -ssp. mi- "-: sh'an.'•■(4224) with ;.;...'•''' :..'■' ■•• ■ ' 

crophytoh Li -;: ;? '-..  '.'.■•(•' >M .'•  •'■■•■■• ' • '■ purplish 
tint -..',;■ .,.-,■.' 

17. P. rhinanthoides Chieh-to- Purplish July 3-12 
Schrenk var.' ■ •; sh1an (4235) r ed ■ ■: -;' .!■ ■:/.•:■■   , ■   , :.. 

labellata Prairi ' Kan-tzu(4264) :.'r -!,:n.j. 

18. P. rupestris -To-pa to": Purplish August 22 
•Franchet   ■ ' ; : '■■"i Je-yä ;(543Ö red'-' '■''■■■ y ..'. ■•'- ,.  ■■ •- 

19. P. Siphonantha ' ■ ■ 
Don 

Je-ya ;(5454) 
\   \. ), <>- K  > 

Purplish 
red 

August -22 

20. P.' Sz et schani c a , ] Teh-ke sung- Purplish July 15 
J.iaxim. ssp. an- iin-kou *   . .red 
gustifolia Bonati. (4391, 4407) ...  ■, ; . s r ■ -,- ■ ■ - ' ' ,*j" ,'   ■' ; :   ,. ';'..   j C. 

var.'nörmalis -,-._',.,,"..,y l,_:;. ;.'-/:. :..; 

Tsoong. i i - *-. ' '; 

21. P. Szetschanica ,, Teh-ke suhg- Purplish July 15 
iiaxim. ssp. Typica lin-kou ..;'-,M\ red 
Li var. normalis (4364);/;;-^ ^-: r •: 

':'. ,':    ■"' >.-'  ■ '-■  '• ' 

Tsobhg.       j ) 
22. P. tatsienesis >-},:- E-na (5269, Purplish ,August 12 ;. 

Franchet 5275.)::'./..;.;i ■ red 
23, P. Tongolensis 

Franchet(?) 
Teh-ke .(.5144, 
5150a) fW 

August 5 

24. P. trichoglossa E-Lä (J.2|T5a) Purplish July 24 
Hk. f. Hai-isu-sh'an 

(49621 ..;:;-;■;; 
red.,, :-Aug > 24 

25. P. verticiPlata L. Teh-ke, Hai- 
tsu-sh'an, ^ 

Purplish 
red 

July 24 

:. :.   ».,■'■              ; ' ' *i. 

(5oi2b)r:,:; 
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■■■ .'"'■. : ;'.\;i .i:?f!;'ii":   'a/}.   -, ff.S i .h.-i'f'K'":-?..'.'i';,"■ .To'!   .,:Vo-..rf .-^'M' ',<?iu- '■y,'.'..'j<{r;:i. !"■■•'   o/;^;i': J 
'. * fii-: ::i-\:r:   toq .«■'/■  !'/: V.;. isi'.- ■, iTf.   \?.vr   ;■;.<:. \b0':'' .j:J ianyta  ..(,,/■;/'   s:r'-:''r ''■;;.. 

/ -•..■■■''■)• l>^'.J%rirGTil1/\iral;',P3.ants. .r';'  !o .i;- 7i.o:' .jr/io-'hio" ;.n :<■.;..:'•; r.v-'iiS;; 
.'.".-■•i 'v .•.■;.;';;ß'!■..'','.f O'i.'JxscO   ^f'.:i"   ,<n  'j :K;

?
':'>T  :> /;- Y,l^'-r'>   'i~'•'■i ' .b't. Ti^^T-- '•■'   , 

:, ;.Because of -the high j-physiqal -f eatures. of; this rarea^ 
only "^he ^{pecies flordeuw vulgäre .;L. Jjyar ;nudun ;-,Hk«- ;f,-.; {(lp-- 
m\ai): is .grown,;,and fit grows  only vat the; bottom viands ;o,f,,; 
the riivef feed, p^his species  of Hordeum:vulgäreine^dsionly 
four and rone-WlfL to five -months ;to; grow;* j:&&:the,..-e>riy  :; 
part of theiyear is good,> the Hordeum< vulgäre can, jbe 5.i:    i 
harvested and ^another erop :o£:J?agopyrum; esculenturn :hbench 
or Brassica rcampestrrs L,, var*. j-tapa 'siBc.? f.   et '■. Anders jean - 
be planted. , yiSömetimes  spring millet   (growing period i,s..,?;-. 
half .ay month longer, :than jHordeum vulgäre),; cis^ f:grown; in'-ar, 
f ew; regions .ö:?In the sLöW river va. 11 ey 'grounds ;#isa .sAtivum 
and Lens cniinaris are^also fgr;own but the Tcuitivated areas 
are more -limited, uln the  cultivated flordeum .vulgäre    ^s 
fields,, there is {a ispedies 'iofwild Avena s^ativus '&* \ because 
this wild species ripens half a .month ;ea.rMer .than the i; 
Hordeum vulgärejtÄts  seeds iwillr&all jto the ;gfound before 
the Eordeum Bulgare dean be harvested, ; so that next year ,;. 
this wild species  of Avena sativus will grpwjagain. &;,.-i:■•; 
Prior to tie  regular harvest, the  farmers pull up the wild- 
Avena sativus  entirely and use thenr for animal  feed.     In   . 
the agricultural area the  introduction and growing of cold 
resistant and early ripening  crops  can be  successful» 
Such crops that  can be. introduced are: potato, ;Setaria 
italica Beauvo.is,  Panieum miliaceum L.,   Panieum. miliaceum 
L.  var. - effusum.'Alefeldj   Avena sativus L., .Avena.-nuda ,L., 
Secale  cereale L.y Gicer arietinum L.,   Linum' lusitatissimun 
L.,   Canabis  satiye  L.,  l\licotina rustica X.^.'.etCi      u.-... r-%..- 

. 2. ].  Staple Plants .•.:.:■.-,:■  ■.-.^^■■;-- ■-.'■■■<.:   --.M •;;;/;•.!■.. ' 

The staple food of the people of Tibet-is hordeum 
vulgäre tvrhich ;is ground into flour and made into  -    v 
to be eaten with beef,, mutton and milk products. , At   • 
present over 20;kinds.of vegetables have been introduced 
at Kan-»tzu, Gh'ang-tuand Lhasa.  According to our inves- 
tigations, wild 'local -plants that can be used for food are . 
Pritillaria Roylei Hook, Potentilla anserina L. (called 
"chueh-ma" : by the Tibetans), Gapsella Eursa-pastori.'S: 
Medicus, Eheum palinatum L, Rhemu Alexandre iBatai,, Arctium 
lappa lj Jualva :sylvestris L, Portalaca' oleracea L;  .s,.  . 
Artemisia pectinata Pallas, iand :Setaria italica Beuvois. : 

3.  Timber Trees and Fuel Plants.V- -;.;M--':.:- ■<■..-.■■'.-. 
..'■.■'   ;-"■■';,■.;v ,.: . i   ..." i ■!: ■.'; ■',','•:: X'i ■'■    '•'■■ ". .'. .v.?: .-'.i •  ; :.•.•.■•",'•• ,■ 

The main forest timbers in this area are licea 
Balfouriana Rehder et Viilson and Juxiiperus Pseudo-sabina 
Fischer et Mhr'e?.  Their timber reserve' is most extensive,, : 
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These timbers can be used for construction, for making 
tools and utensils, and as raw materials for paper making. 
The tannin content of the Picea bark reaches '16.13^ (Ac- 
cording to 1953 analytic report of the Central Ministry of 
forestry änä'^rMixliAiret)  ^Besides thes'e "two species, 
Betula.'japoni e'a r,Siebold var .■ Sze'chuanica ■ Schneider arid '    '; 

Populüs' bavidianä Bode^Ure 'also importaht timbers.  In ; 

Tibetähy l^rtfrius;'fructlcosa Li> is called Vp,ieh-maM^and  • 
in tn§: construction''of l^ma Monasteries Jih Szech^vuh and  < 
Tibet, 'tttie •branches' of"this tree- ate  often bundled together 
and dyed: black-and used as enslii 6ns under the 'eaves.' "?• ^They 
are !strori£and beautiful..-<>  In areas of densie population 
where there are few forestsp shrubs are; iused for fuel. • In 
nearby houses,- one finds -cut $rickly shrnbsr such-as Sophora 
viciiföliällanee;■ MIlippöphae' rhamnoide's >Ly Gäragana rbicelör 
Koinaror, -and" Rhämhus. ! Shrubbery trees are found söröe* dis- 
tances from villages/ and they eonsist''of .Cotoneäster : 
mültiflor'a Bunge; Rhododendron>fastigiatüm Pranchet, Spiraea 
trilöbatä;';l/J, "Juiiiperüs -squamata I,ambert, •Prunus fructicosa 
L,y ■ ßiblräcea laevigata iMaximöwicz var .;• : angu-sta Rehder, and 
Lonieeras. IV om' this ?it !cah' -be' seen that fuel is'^ very'■ 
serious problem.•'*':■>,   '■■'■■"'■''  ■'' •"" '}:':-':- '• ■ ^'>v'' J'-'"-. ■""'■ -'•■■-■ V~ .i

f:;'-i'v ',:':;' 

'  -4. Feed Plants' and Poisonous Grasses  ;r ' ';" - 

•In the area Purveyed,i Including the 'regions > of la-su 
and Ghehg^k'o^ the-homes of the 39 !tribes ar^e "strictly -; 
pastoral/- All the1 other' regions are ;both agricultural and 
grazing d^uhtry. « Sheep Jand yaks 'are the chief animals 
raided, %iid;in,'the summer and' fall they; are driven to htigh 
mountain pastures (elevation between 3,500 and 4,GOo. metfei's 
with the Cobresia and Blysmus as the main grazing grasses 
forming the main cyperaeeae grassy steppe). Tn spring and 
winter the herds are driven to the lower part of the val- 
1 eysr (under 3,000 wet ers altitude)>■ ' South iof Ch'ahg-tu 
along the arenaceous '■Shale-slopes- of the dower valleys of 
the Lah-ts'arig River,1 jf our ■species of ^superior feed grasses, 
Spödiopbgdn:/ Themeda,■^Bronhlsy'' aid lennlsetump grow into a :• i 
vast gras'sy land which 'Can -be used f or'%razf ng, or -:they dan 
be cut and stored for animal hfeed/ > (lh sonie ^places j'^the ' 
grass 'Ürtica:"bannä'bin'a Iiv is' cut for' winter feed/ '-Alohg 
the highway ':$torn ^Kah-tzu to Ch Vatig-tu only the species of 
Pehnisetuni^'StapaV ^ ^' r, and -  :ri tall,grasses wereSf 

found.  Theia*'distribution' is scattered," which makes it 
difficult to harvest.' ' During^ the" 'Winter when heavy Whow 
covers the mountains, the herds- are forced to be driven 
to shrub forests for gra^irigi^ Therefore thes cultivation 
of grazing grass is a serious problem.  Poisonous grasses 



in this are a; are many ^aiiä Vari!e!d^'''e'ö^eci!älly along both '■•"■ '-_ 
sides of the> higiivray. Eecäüse1 the °areia! l£s  over graced, '-'\ 
more poisonous grasses gro#J ; One öf the" ^öst important' 
poisonous grasses is Stipa conferta Poiret'that grows at 
an elevation of 3,000--|4, QÖÜ niete'fs1'. ^It grows ruggedly in 
arid and 'alkaline calcareous ^sdll aM When fully mature, ! 

it reaches the beight of one:meter or iBof eU  Afterc  the a * 
animal has eaten: it, the feöt symtöm is aH stomach-ache,- .;■' 
followed by: "'acute constipa'tidn ^d! .uriiiä^y obstruction'' ; 

leading to death of the animal. V'the' next poisonous grass ; 
ist he ,s pe Ci e s' ; Astralagus' s e cuhdus^ De Cahdo 116 of the 'Le- ? 

guminb sjaei family which animals mis'takenly" eat,;. This ^gfass 
is" di Stributed throughout the "farming --regions:'-that,''->a;,rf-'be- 
low the elevatioh of'3^500 meters.' After hungry animals 

show 

atitig'■ of this 'grass they 
come more demehted I with their lieads jhahgirig low,  and refuse 
to  eat. 'Finally ac^ obstruction 
Set in.   J?lae »aAimal-slLeco»0 d£bii#>'*a4ed: and%£±ißl^y di e.   - 
The .cöhditiohs  exhibited are''like"loco poisoning.     Other 
poisbrious g   '    v     -     -•     
(acoriitum), 
the :highway 
cohtro1 and " erädicat! oh 1 

5.    'Pharmacoiogiöäl Plants •;b.-; JJ 

;  ),\'     '  Besides/ äriim 
such as musk,  deer 
are'many yarietis  of ; 
yeyed area',     The'important Ones airfe  listed below. 

is' ac 
commonly grows in däßip regions jh/ 
They are dug up 'in April-Way ;of eäch'yeär. "/AccoMihg to ! l 

the  1950 estimate  ofthe5 Office^of'Edö^SmicS öf 'the;Si-kang 
People's Autonomous Government, the''ahnual 'pirbductiön of   ; 
Ch'ung-Ts *ao  iri northwest Szechvmh' Was; over 20,000 catties. 
They äfe most  abundant in ;Käng-i-ting,   ti-'-huä j 5ahd ''■ ¥ü-<-shü    ■ 
regions.     They  are  important ;'ti?n^cs .7 t    '■■;'_; ■ </';'' ;'■ /-■■>"'.. ?7'.'';'-5    r's 

(2)    Rheum päimatüm lahhaeus ;^--Distribution ,of 
this plant is  found in the wide  isuhhy and semi-surihy val- 
ley slopes at  ah elevation 'öf 3,ÖÖÖ-4j0pÖ! metetf sl:' ;S6mei '; 

times they are found in lärgV Single homogenous groups.    "V 
.hen the   "tea"  from boiling roots  of  this plant   is 'f ed to' 
horses,   it can cure their  constipation and urinary obstruc- 
tion.     It is  estimated that the annual  production of this 
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plant in -northwest  Szechwan  is   over  500,000 catties. 
These,are dug up and ,siced in the spring of   each year. 
The root hark is rich in tannin;5 /During the year  1950-51 
the  Kan-ting Native produces, Company purchased 180,000 cat- 
ties oft his '.plant.. ,7,, , ',,.. -,'-.;.,,,,/ ..■.■ ,,-.■.- , 

(3)    J'ritillaria Eoylei Hooker-,- This plant is     , 
distributed among shrub /forests/'at an elevation of 3,000- 
4,000 metersT "According..to  the'!1950 estimate  of the  Office 
of  Economics of iie  Öi-kang Ar'e,a.People »s Autonomous Govern- 
ment the annual  production of this plajt  in this  su^eyed 
area was .between 40,000-50',000 catiies.    But according to 
the  estimates made by the Kari-tihg Native Products Company 
ending June  1959, lover 58,000 catties have ...already,b?en... 
purchased.    .Kang-ting, i.'Cjh»iu-lung, ,Tao-fu,   Teh-ke,^U-hua, 
and Ch' ang-tu hsi ens procluc e  large quantity es  of thi S 
Plant.:..— :,'.-!'   ,,-•.■'       '!,.,      -i   .-■-   ;        -', ■    ; r . .      ■,..'■.,-,',:■      ,:.:"-,•- 

.   (4)    '/Gehtiana macrophylla Pallas  — A large quan- 
tity of  this  plant/is  produced on the  slopes  of wide riyer 
beds  at an elevation between 3 ,'000 and 3,500 meters..    Its 
grovrthis especially/abünduht along roadsides of highways 
because animals do  not'eat at.'   iIn late  fall or  early spring 
of each year*   the roots  are dug.up for medicinal  use. 

,'.".   (5)    Enhedra — .Five  species  6f Ephedra were col- 
lected in this; surveyed4 area.   .Of these varieties, .the 
species  of EphedraL Gerardiana \(allich is widely'distributed 
and produced.     It has i>all  sterns   and long ..branches.     The 
farmers  around Kan-tzu cut and collect th<se  for  fuel.  There 
are  large distributions  of these.plants  along the banks 
of Ya-lung-chiaig and Chin-sha-chiang.     There is  another 
species that resembles ,E.   intermedia Schrenk et Meyer   ^?) 
that grows in/large groups  abngthe banks  of,Lan-ts «ang.River. 
The  entire  plant is white  and is about half ,,a meter tall. 
Along the  banks   o,f ,Lan-ts'ang'Kiver  a  small  number /?f_E. . 
sinica Stapf was"also  seen among the  shrub  forests.     There 
is  another  species, X'FediscKenkoae  0.   Pauls  that was  some- 
times  seen  along'river ..sand banks.     This  is  a yery small 
plant that is ho taller than 5 /centimeters.     Besides these 
species there  is  another/species  of Ephedra /that has  pro- 
fuse,   dense  and ,hard branches/forming the  shape  of  a bun. 
This was found at.Chu-chia oh the banks  of Lan-ts'ang River 
at approximately ;4,0ÖÖ meters .elevation;    The production .... 
of this  species is  qüite.abuhdaht... ,. ri ,,   "  ,,.- 

Production of the following plants  — laeonia Del- 
avayi  Franchet,  Ryoscyanus  agrestris  Kitaibel,   Anemarrhena 
asphodeloidcs,  Xanthojtylum /sinmlans llance,   the  Saussureas. 
and Plutycodn grandifl<>ra,/is  also  great but they will no. 
be dealt witlbs  here/in detail...,"' /, •. *■. .-  ,.,/. ,,.;,.   ,....< 
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}l:-;'-,;'r^:{^-i)^':QWe¥/sp^6iaA]'u^e  plants — Horticultural 
plants; ill tbis area tbat can:be improved are the two 
species of     r ';fäkily, Rives alpestre Dene and Rubus 
parvifüiiüs Rolfe, and the several %pe6ie*s of Frunus ansu 
Komarov, P. tangutica Koebiie; and the persimmon,,  These 
are a]1'cold resistant fruit'trees, and attempts should 
be made to encourage their cultivation. 

v.- ■■■ cui PA":ATIVL CüAHT 
SCIENTIFIC  I-LAAT 

ON ClIIiClSL and 
NLLiLKCLATURE 

(1) Gymriosperms 
Pinaceae' 

Cupressaceae 

Grietaceae 

(2) Anglo sperms   -' : 

1.  Dicotyledons 
Salicaceae 

Juglandaceae 
Betu'laceae 

Ulmaceae 
tooraceäe 
Urti>&ace^.e- 
Polyg'ohaneae 

Abies Delavayi'Frahchet 
Larix Mastersiana Rehder et 

Wilson 
Picea Balfouriana Rehder et 

Wilson'': 
P. Purpurea Masters 
Juniperus chinensis 'Linnaeus 
J. pseudo-sabina Fischer et 

';.   Meyer ■.. 
•J. squamata Lambert 
Ephedra Fedtschenkoae 0. Pauls 
2. Girardiana vvallich 
E. intermedia Schrenk et 

Jleyer (?) 
E. sinica Stapf 

Populus Davidianä Dode 
P. cathayana Rehder 
Salix Souliei Seemen 
S. MatsUdana Koidz 
Juglans regia Linnaeus 
Betula japonica Siebold, var, 

Szechuanica Schneider 
Ulmus pumila Linnaeus 
Cannabis sativa Linnaeus 
Urtica cannabina Linnaeus 
Fagopyrum esculentum Moench 
Polygonum sibiricum Laxmann 
P. tenuifolium Kung 
P. sphaerostachyum Kung 
P. viviparum Linnaeus 
Rheum Alexandre Batal 
R, palmatum Linnaeus 
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Fortulacaceae 
Caryophyllaceae 

,„• Ranunculac eae 

:   .papaveraccae 

Cruciferae 

Saxifragaceae 

M' Rp.saceae ; •■-, r,(1. 

Legurainosae 

.C ■-•'O'. :• 

?;IP : 'w * 

■i'i'f;-'- 

Portulaca oleracae Linnaeus 
Arenaria kansuensis Maximowicz 
.«Stellaria. decumbens' Edgeworth 
Thylacospermum caespitosum 

Schischkin .  --■:   ; r;r; 
Paeohia ^elavayi.iranchet r: j 

;. Aconit.um sp.' , .-., .<,;/ /-j ,. v^'..;.•": : vl 
Mecpnopsis Horridula Hk.< f. - 

■ ,;■., ;et Thorns .■;.■> .,:.-'o;; ;v:> v;: o^ 
M. integrifolia Franchet 
Brassica campestris Linnaeus 

. j var. Rapa Hk.s f. et Anders 
Capselia Bursa-pastoris Medicus 
Ribes alpestre Dene var. 

giganteum Janczewski . f 
«Cotoneaster adpressa Bois 

''■-0. horizontalis i-'ecaisne 
C. multiflora Bunge 
Malus kansuensis Schneider 
Prunus Ansu Komarcv 
P. tangutica Koehne 

,,*P, Serrulata Lixxdl. , ? 
P. Tomentosa Thunberg 
Potentilla anserina Linnaeus 
£. bifurca Linnaeus 
.P. fructicosa Linnaeus 
Rosa Oraeiensis Rolfe 
Rubus Po,rvifolius Linnaeus 
Sibiracea laevigata Maximowicz 

var. angusta Render 
Spiraea alpina Pallas 
S, trilobata Linnaeus 
Astragalus secundus De Candoila 
Bauhinia Bonatiana Pampanini 
B, Faberi Oliv. 
Caragana bicolor Komarov 
P-. brevifolia Komarov 
,b. spinosa De..Candolle 

LC.   jubata .Poireft V 
Cicer arietinum Linnaeus 
,Lens culinaris Medicus 
,Lespedeza dahurica Schindler 
Salweenia jtardiL Baker 

, Vicia amoena Fischer var. 
oblongifolia Regel 

V. unijuga Al. Braun 
Spphora viciifolia Hance 
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Linaceae 

"' Eütaceäe 
.Malvaceae .,,,.',':V; 
Tamaricaceae 
-Thymelaeaceae 

Elaeagnaceae 
'".Ericaceae"' 

rPrimulaceae 
Gentisj.naceae ,. 

" Soläiiäceäe ' ."' 

Bignoniaceae 
Capri foiiacea'e 

Comppsitae .. 

2.  Monocotyledons 
Graminceae' 

Cyperaceae 

Lili^ceae 

Linum perenne Linnaeus yar.. 
": ; Sibiricüm"PläKchbn;^;"';,', 

L. .usitatissimum' Linnaeus -^ 
Xahthoxylum simulanfev;Haftbb* 

■ jMai va lsylvesiras■■'Linnabu&-'';'      :,. 
Myricari8.i brafc^eata ßbylb';j,:     ' 
Stellera chamaejasme Liiinaeus 

' WpLkstroihia cahesceti's'Ivelsn.:. 
Eippoj^hae'-riiämnbiü^'r^*1^^118 

. Ebodbdendron fastigiatum  " .'.'■ 
■'.';'.',\ FrancLet... ',;'',]'[, ; .'■' " ^',. *. .-*.'" 

E, * Przewalskii" Maximpwie#;' v 
'""$'"."" Purdbmli Eehder!.Wi ^ilson * 
Andrpsace Tapete./Iviaximbwica 
.'Gentiana macrophylla lälias 
ilypscyahüs agrestris Ritäibel 
Nibotiana rustica Linnaeus 
Atfopantha lubida tDuval •' |; 
Amphicome arguta Lindley; ' 
Lonicera glauba Ilk.   f.;' et jhofcj 

4 L.'M'Spida::Palias'(- 
: :.:-;-™ }; 

: Ui; microphylla, V;illdbnP^r ;; 
■:■ L'•,■■■ tangutica• J,iaximo%lC'z ' r   

: • ,. 
L. tibetica Fränbhei V '''■:, V  ' ;' ' 
Arctium Lappä Linnaeus '; t 
Artemisia" pectina'tä Pallas  * 
Saussurea sp.;  ,:--,-,;:; ■■"'■-'■ -■'•■} ■ 

'/A vena' f ätua 'Linnaeuä'.' '^(! ^"'""; 
A. nuda Linnaeus . ';_.,\^.._.,'"''; •'' 

-.A.' sativa Linnaeus i■■-[ '■'-'"---;v: 
Panicum miiiaceum'Linnae\is 
P. miliaoeum; Linnaeus" var. 

'" f ■ effusiinf Aie'f eld ■  : "y/;' : '.' 
iPenhi is et urn f lace i düm Gr i s e ba ch 
jSecale pereale Linnaeus  ^ 

! Betariä"italica Beaüvois" 
Stipa conferta Poiret 
S. mongolica Turczaninow 
Hordeum vulgäre Linnaeus var, 

nudun Ilk. f. 
"Gobresia capillifolia C. B. 

Clarke 
C. bifida Tang et V.ang 
Blysmus compressus Panz 
Cobresia pygmaea C. B. Clarke 
C. Eoyleana Boeck 
Scirpus littoralis Schrad. 
Pritillaria Roylei Hooker 
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/I 

Ix-:--^ 2,    OLrrt SLowirj tho Perpendicular urder of ^1 ant distribution la 
"*"".'    *    f-]orthvrast S?.<schw;>.rt and tihief Forest itpecies. 

1»    £nn\5 line 
2. Exposed b«r;:; rocks 
3, Frozen plrcoarani belt 
U,    :-:iiih ix-uiitaijn ot^ppe strata 
5,    Ei;:J; Mcuntair  strut ar.d oteppe bei/o 

l-Ii'-h mountain shrub strata 

p^ r<« /=r-SF^s in tixe stoppos are üobresia pjfe^ea,  u,  ^„ v^x*ri«.:, 
Co^rcaia capillifolin,, 0» 3. Clarke,  Cotorssia hoS0.eana, bocck, e-:c. 

5«    Pm«ai rmcnint 
10   • / ^rasr.-ic-ai' forest sti^t» 
r>       TI^ c-'ef '-r^cs^s 5.n the st-jppas *re Blrsrus coirpi'essirs, ^imz, 



12. Forest steppe belt 
13. Acerose-leaf trees 
14. Lixed broad-leaf and Acerose-leaf trees strata 
15. Broad-leaf trees 
16. (Land containing Hordeum vulgäre L. Var nudun Hk 

used for the cultivation of balicaceae, Populus, 
Ulmaceae saplings) 
(The chief grasses in the steppes are Blysmus^ 
compressus, Panz, Stipa sp.  and Cobresia Bifida, 
Tang et "Wang) 

f. 
and 
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