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 PHYTO-GEOGRATICAL ‘SURVEY CF NORTIIVEST '
‘ﬁ,SLLLHnAN hnD RLGIONS OF CHANG-TU DISTRICT TN e
” - COLLURIST CuINA T e

[-ollow1ng is & translatlon of an artxcle bv .
. Ts'ui Yu-wen .in the Chlnese-langumge perl-‘,a_:}
od1ca1 Acta heographlca Sinica,’ Peijing, .
- Vol. XXIV, No. 2 May 1958, psges 174-188, f
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‘romrades who proofread this manuscr;pt and made many valu-
eble suggestlons. Lin Chun—fan, Wu Cheng~ih,. Lin Shlh-llng
i Lxen—chleh, hou Hsueh-yu, .Chung Pu-cn iu, Hou Tsi-p'n,
Ma Yua-chuan,. Ch'iang . ‘h'ou»llang. I am indebted to com-
rade Chung Fu-ch'iu for identifying the woody plants, and
to comrades iang Fa-tsuan and T'ang Tsin for 1denth1catlon
of the desert herbaceous species. . They have . spent ‘a great
deal of the t1me and helned solve many guestlors and prob-
iems in connectlon with the pr eparatloﬁ of th1s artlcle,:
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‘ I 301ned the Cultural Comm1s51on s leet nork Leam“
3ﬁ 7 June 1951 with the purpose of making a survey of the .
lora in Tibet. Due to .difficulties of communications, I’
was only able to ‘conduct my study. along the northern part . .

of Sikang. Thlc undertaklng covered almost | 2,000 kllo-‘pﬂ_

meters and took about six months dee Flgure 1 appended -

at end 7. About 500 klnds of specimens were collected,

belonglng to 81 families and almost 200 .. genera, . Forest o
areas are vast and exten51ve and only the eastern part of

Pa-su-hsien is a pure pastoral area. The rest are mixed

agricultural-pastoral areas. ; Agriculture 1S’bon¢1ned to .

the lower alluvial terraces’ or a small part of the land |

in the alluval fan, . . .7, B N S ST



II. NATURAL CONDITIONS OF TIE SUXVEYED aREA.

A, Geology arnd Topography

1. General Geologicel Description: A large pro-
portion of rocks found in the area consists of arenaceous
shales which- formed. themsélvées inte red rock strata. Next
are the limestone rocks. These rock formations are present
in & few ‘of "the top ridges of the mountain ranges (from
Chia-p‘i-na, Yen-ta-kou, and Chiang-ta to T*ung-pu; from
Kang-t'oL to Teh-ke; and in the vicinity of Tiuo-pa).
Igneous rocks were seen in a few mountainous areas (such
es Ts'io-erh-sh'an} from Chu-ching, Jan-to tc E-na; Cha-
hsi-ta—ts'ang; Yu-hsi-kou, and Peng-peng-la). The soil
formed from the weathering of the arenaceous shales is .
sostly of a dull red color. ‘Incompletely weathered con-.
glomerate rocks were often seen falling down the rather
steep cliffs. (This was especially noticeable at Yen~to.)
Tt is difficult for plants 1o grow in this soil. Only a
few species of the Labiatee and scme small shrubs of the
Staliceae families were found to grow together. These are
able to grow becaise of their deep main’ roots. VWherever -
arenaceous shale exists, vegetation is sparse and forests
are especially lacking. Vherever the area is composed of
limestone and grahite, dense forestation grows and covers
J‘_‘lhe»._a‘rea'v,::a" L vt ;‘,;_. : B .
2. Topography and physical features: The mountain
ranges and rivers generally run north ahd south. With the
 exception of the region along the éastern periphery of
Pa-su, all the areas we traversed are mostly deep valley *
sorges. 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. L B S )
' The topography of these valley gorges can be divided
into 3 types: R T
(1) Narrow valieys (V-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 abové or in their main tributaries.’ Cn both
sides of the very narroW bed, a few alluviul 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.
Sur.shine on' the valley is short), and their Telative humid-
ity is rather high. The main forest flora distributed over
the area are Ficea Balfouriana and Juniperus. Forestation

-2 -




is dense and ]uxurlant elong thp banks of mhe nullles"&
which are sha@owy even when the sun shines. The vege—““”
tation of young ;oreatatlon is. crowded and profuse while®
old forest ‘trees shoot up into. “the alr, Broad—?eaf fall
"decidous and acerose leafed forestation’ grow at the basis™
of theé ‘gullies. “Some Betila Japonicd“and Popalus Davidiana
are “scattered thvougn the nlne forests “while only 'shrub-= '’
bery diffuses through- “the J. “pseudo~sabind Fischer et -
Meyer juniper” fo*est uelts. The 1mportan* forest areas
are ‘as follows:' ‘ ' i
Co (a.)' Ws io- erh—qh'an - here ‘are’ many large gul-tf
“lies in’ ‘this area,: Glaciers form U-shaped valleys-at. the
top of the mountains., There is a large glacial: ‘lake on:
“the ‘éastern slope of +he ‘mountain surrounded by a forest
‘of aged Ficeae. ° “he ¢limate in the pulliés is damp and -
humid, and the ares’ is crowded with dense rluxuriant growth
of mdjestic Piceae and J.- peeudo~sab1na Flscher et hleyer:
forests. Stretching from Ta-ma=tung over Ts! io-erh-sh'an:
to Tung~t'a1~chan is~a gulley over 100 kilometers long.
The forest and tlmber areas. here are the most enormous in
uhls entire region SRR SR SR
b ) Kuan—chal-tsu ‘o K'o-lo—tung area -— There are
many narrow:valleys in.this area reaching. Jengths of 15,
~kilometers and covered with young and mature forests of
Piceae and the J. pseuuo~sab1na Fischer. et meyer varlety
of Junlpers. K] P
{es): Yen—ta—kou (from K'o-lo—uung to Ta»ma—tung) -

The length of this very narrow and steep gully is over. 10
kilometers running east and west. At the bottom and on .
both sides of the gully: grow dense.and 1uxur1ant foresta_v
tion of broad-leaf trees. Piceae’ add Je pseudo—sao:na ‘H”
”1scher et Meyer grow on the slopes, but . not. 80 luxurlant‘v.
: ~{d.). " Kang-t'oh tc E —= This is a long. narrow valley
about 10 kllometers running north and. southo‘ The gully is
narrow and steep. - Both slopes of the gully are covered .
from top to:botiom with Piceae and J.: pseudo—sablna Flocher
et Meyer. . At:the lowest level of; the .slope;; birches and
poplars alsé grow. At the bottom of the gully smail treem
of yellow poplars grow,.” - NI
cwiive (ee)’ From: E-na to Jun-to in Chlann—ta — Tnls i,

tretch 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.“nhen
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-va to Teh-pu-ch'ia,’ ‘
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(f.) pra-ma-la -- On the left bank «f Lan-ts'ang
River south of Ch'ang-tu, the mountain is avout 5 jilome=
long ﬁith‘#arying'Width_ét'différént”péints;' Ficeae -~
forest grgvs;pn‘the:shady‘slbﬁeé:While junipers and J.
pseudo-sabina Fischer et leyer grow on the sunny slopes: -
No birches or poplars were seen. ' R DR

... (gs) .Fro Qhung—yu:té.Cha—héi-tafﬁs'ang;e;_Thisa‘;:
area is along the -left bank of Lan-ts'ang River, It is
not very.deep with varying widths. .The Piceae forest S
covering it is extensive.  Birches and poplars are mixed
in the Piceae forest on the lower slopes of the valley.
However, -shrubbery forest icovers the southwes? slope, and
consists mostly of -Berbericeas, Rosacea, Cotoneaster multi-
flora Bunge, etci .. . .. . s e e T

::v‘(h.§ ~From-Ts'un-to to Pang-ta . -- This:is an area .
of many narrow valleys. 'Some large alluvial lerraces 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 ... G- e

,‘*'(i.)iiYu=héi¥kou?—~ This is .a wvalley running east .
and wést in the meighberhood of :Lan-ts'ang River and ly- "
ing between the Lan-ts'ang and Nu—chiang[Salweegﬂ-rivers°
Extensive Picéag*and:J.TpseudoaSabina’fdrests cover this
areé’with-biréhVipréstsﬁgrbwing”aﬂOng’themfbnﬂthe shady -
slopes. On the porth and south branch gully :both Piceaé-
and J. péeldo-sabina forest grow, = ot Eoed U

~ (2) Vide 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 o
3,500 meters, small tracts of cultivated lands were found
on the river bed. -Mountain slopes are: frequently under
450, ‘The 'vegetation on the valley slopes consists mainly
of shrubbery forests and tall grass’ steppes.’ 'The height
of the'@rasseS'@rbwing'on‘this‘tall grass>plaih fanges
generally from 15 centimeters to 1 meter. : Forests when
evident are scattered on the mountain showing signs of -
withered growth.:’ The main rock formations are stratified
red sandstones,  Limestone and granite are rather meager.:
Because of the width of valleys, there is more sunshine
with greater“moiSture'evaporatioh;=“Theréforefthese valleys
areé more arid ‘than the V-shaped valleys.' These valleys -
are: s L R T L DR O S A T
“*”(a.;;)*;"}{ah—ﬁzu'‘a‘nd”vi_cinity“—-‘-:_-on‘’b’c)‘thi«‘b"a.nks-.‘ofuthei
wide Ya-lung-chiang there are thick layers of yellow al-
,1uVia1"sdil“suitgble"fdi*cultivationfﬂfThe'area upstream

v
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to Jung pa-ch’a cong 1sts of chestnat co;ored oa3careous

4011 a. 1arge part of which™ is: for cultLvatlon. Fores»s
“have been destroyed and only on ‘both the east’ ‘and weést '
entrances of the plne forest, small areas of hatural P1»'

ev1dent ‘ ' ‘
(1. ) - From Ta~ma~tung +0 Tehuke ;—‘Thls‘ls ‘a valleyv
gully of. a lltcle over 10 Kilometers long. The river bed
is not 1arge and sparse sbrubbery 1orests cover the moun-
taln»slopes with tall grasses érow1hg _
There 1s a llttle farm ‘land on botl: 51des 0¢ the rﬁer;*j;
Whlch ‘serves ooth as & farming’ and gra21ng Area RS
L)’ Ch'arg-tu dénd vieinity -= Ch' ang-tu’ is“situated
at the confluence of. Ch‘apg-ho and" Tu~hof ‘The r;ver "bed -
is not wide .and the 1ower part not ceep There.are sma’l
‘areas of al]uvval fans anG terraces. r ' oL
exhlblted conditions of . &rought and Wi
1rr1gatlon of . the farm ‘lands, . the ylelds
The mountain slopes ‘are mostly,covered Wi ‘_.“'“
sporadlc growths of. shruobery.; There’ were
‘be seen..: ... ; ‘ . ’
(d.)‘ Xe

n—to and v1cln1ty —— The w1dta and narrowne

‘of”the rlver vailey is ‘about average 51ze with many bare

mountalns, . The soil is mainly formed, fromﬂweatheflng ‘of
arenaceous shale rocks.f There are’ sever"ff*at and w1de
grassy banhs .in the rivér ‘bed which ¢an ‘bé uvil zéd for
cultlvatlon.x ‘There is much good”forage veg tation grQW1n5

~on .the hlgher and steeper slopeé‘(éuch as Tnemeda Forsak-

ali, ST odlopogon SlblrlCUu, and . Iennlsetum,ilaCcldur Gri-
.'sebach Sand and conglomeraues ‘derived’ fromthe weathered
arenaceous rocks were not firmly settled 6n the moutitain

-slopes.. Only the few shrub famllleﬂ of Lablatae, ‘Staticeae

and Verbena offlclnalls grow on, the 9011 and effectlvely
hold the Water thereln.‘;_u
... (e.). Hsiang-tui .and v1c1n1tJ < The topography of”

thls area is similar. togYen—to.; ‘There’ are several flat
and .wide grassy banks.ﬂ ‘Because of ‘the’ use of irrlgat1on,
‘most of these have become farm lands,’ [Lhe naﬁural flora
found here is aleo similar t5 those found at Yen-to.’ -
"(£.) 'Trom Tso-kung to Ts'un-to  —- This’ valley gu;ly

uns alonﬂ the banhs of *he Yu—ch'*u-ho wblch 1s é tr1bu~

.....

ters, . The rlver bed 1s w1de at some places and narrow at
others. Tke mountaln slopes are sparseiy covered w1th shrub
forests and grassy land. , A, small. part of the alluv1al fans
and alluv1a1 terraces are utilized for eultivation. :

s



(gz.) From Chia-chiah to Ch'ang~tu -~ This is a me-
andering gully about 40 kilometers long. The nature of
the river bed;ig_Similaero‘tha%j@f”the”é;ea from Tso-kung
tost'un—td.'jBecauSe'itéﬂthSidal'fe&tuibéfafeflpWér, ﬁhe
drought is .especially serious. The mountain slopes are -
a mixture of tg11 grass;1ands“and'shrubbe;y‘fo;ésté"With“‘
scattered small areas of forestation at the top of the moun-
tains. This area is chiefly pastoral. ‘ PR

. ...(3) Area of rolling mdqn&s;(hilliﬂpldﬁqaﬁs)'-- The

ﬁhysiéal;féaturés‘éf‘theSé'areas“”re‘féthéf,high.with'véfy

few rivers. - Th '

.- nghilly'grdundlalong the river banks rise
and drop, .presérving their original Ligh plateau feature.

The inclinatiqh.dflthe,mohnt@in'510ﬁ63ji$ under 159. ‘The

& ‘ “ I

climate isJtempéiateifair}prfSQu,e,“1QW}"radia%idn;'stroﬁg,
and rainfail, light, '

: ‘These. conditions créate drought. The
flat grassy plains on .both sides of the river are mainly

éové;ed[with]the;ﬁafiéty“qf‘BlysmustQmpreSSds‘Panz5grass.
The grounds with shallow water are damper and ‘on these grow
mostly the Variety of Cobrésia  capillifolia gfass. This
area is-used mostly for animal grazing. The ‘extent of land
in this aréafg&tgtedeith'vegetatidn"isfdboﬁt~40;5Q%; R
" 'Thé specie of Cobrisia bifida Tang et Wang grass domi-

~ nates. the mound. slopes if the sloping is under 15°. "A small

numbeér of dwarf plants such as 'Leondopodium“japonica, Gen-
tiana‘SCabga;ﬂPolygonumféﬁhaerQStachYum”Kﬁﬁg,“Poljgbﬁum”*
viviparum L., and Secale mongolica Turczaninow are ‘scattered
among the dominant grass. Small patches of Cobrisia pyg-
mcea C. B. Clarke were also found scattered in the area.-
As the grgﬁﬁd,risesﬁhiéheﬁ:@ndjthé slope’inclination becomes
s%eéper,iVééeiationwgrde”Wi%h“;ééé'p;an%fmikturés,“andf-
Cobrisia pifida Tang et vang and Cobrisia Royleana Boeck’
In'the summer theése become good pasture

dominates the area.  In t
 lands for _shéep and oxen.- ' . ' R .

" 77 . (al) From Yu-lung’ to ‘ilai+tsu-sh'an =- The river bed
is flat and wide. "It is an' extensive damp grassland with
slight mountain slopes. The sunny’$lopes are entirély -
grasslands.,;InftheJShady*slopes,théféfgré'a‘few Ficeae
and some shrub forests..’ Shrubs grown in' this area are
chiefly Prunus fricticosa L., Spiraea alpina Pallas, Rho=
dendron fastigiatum Franchet, Salix Brachystachys, Benth.,
.ete. EBésides,%hé”dobrésiawvarietieS”of,grasﬁ; the follow-
ing Yariety pfuplépjéiwaé_alsb"fgund:fpfoféhtilla bifurca;
PlantggqvmajbifL;‘Lébﬁddpddium japonica, Potentilla anse-
rina L, Ta:axé¢um‘officinalefWigg,'veronica“agréstisiL,l‘
Astralagus sinicus L, and a small variety of Ranunculaceae
and sbmé'G?amincéaé,‘fVegétatidn’covéragefréaéhes 80-90%
and there is a good grazing ground. = e S

RV I RS
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[ (b ) From Jeuch’u-ch'lah v1a Paf 1i %o A_ch’lflung
- Thls meander:ng waterway has a wide river bed, 4W1th
the .exception of a few small shrub forests on 'the’ shady
sides of both banks,”Coore51a grasses cover almost ‘the
entire river bed and. the sunay moantalns.v lhls area rs
especially 1mportant as grazing pastures in ‘summer. and @
.fall.; The dominant grasses grown on. ‘the river bed flat-""
lands are the Blysmus compressus.. Punz and- the ‘Cobresia bi-
fida Tang et liang. .Some Potentllla anserina L. were found
among)these.; In. the drier regions Tontilla blfurca was .
found. .On the. hlgner 'slopes are grown . Cobres1a ulflda Tang
et wang and Cobresia pygmae which are, m1xedﬁW1t ‘the" genus
Polvgonum and Secale mongollca Turczanluow. Veﬁetatlon '
.coverage ‘is about 50 ~70%, mahrng it 8 good summer gra21ng
pasture.

“icc (e.). From La~tsai to A-tsu —»‘The ph_,rsz.ca1 feature
of this reglon is rather hlgn with an elevation close o
3,800 meters. . :The river bed.ls‘wlde but w1tn llttTe water
running through. it. . The sloves on each’ s1de of ﬁhe river
are not steepand there isvery. lltmle shrubbery A few

Rhododendrons and Caragana blcolor Iomarov were seen among
‘the sparse shrubberles.ﬁxueveral regions are forned into"
flat- grass banks ... :The dominant veoetablon is the Cobres:a,
with & few.species of. Gramlnceae soattered among the‘;“'
grasses. _Cobresia pygmaea grows at ‘higher levels with' 11me
mixture of other plants. . A very, few Caryophyllaceae and
Primulaceae are scattered among them.} L

.(d.) From Pang-ta to L'ang-la -- ThlS regron 0¢‘”“J
grassland represents the eastern edge of ‘the Pa-su. area.
Its elevation is almost 4,000 meters. ‘Thé river, bed is
very wide. . The mountain tops on each srde of the” rlver
are 'flat Wlth very llttle shrubbery.‘ Most of the’ ‘land’
consists of Cobresia pygmaea, and Cobres1a bifida grassu"
-.lands. = Stipa. conferta Poiret and Aster tr1nerv1us Roxb
are dlstrsbuted in the flat wild grassy banﬁs._ Vegeiatlon
coverage is’ about 80% overall.;n B S

4]
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euB 8011 and Cllmate ﬁffe{styn1»¥c¥

1. General Cllmate- The cllmate of;ihls dreails -
,both arld and' cold due. to its. hlgh elevatlon ‘and sepa- o
ration from the distant oceans by yery high mountains.
(Broad.leaf evergreens: are practlcally non—ex1stent. Only
one specie of yellow poplar was seen at la—md—tung dnd on
the banks of thn—sha~ch1ang.)f bummer 1s the ralnfall y

season, and April-Mey of eacn year is drought’ season.




According to estimation, the annual rainfalil for the
agricultural areas is between 300 and 500 millimeters, and
seaébnally.théfgreafest'amountjdf“ﬁregiﬁitatibhhchdrs_in
the summer,. next in amount is adtumn, and both spring and
wintér_recéivé;theﬁleastiamBUnt'df”raiﬁ,‘"The{avérageﬂanaﬁ
nuulv%émQQTth:é‘iéfabOVQ 5° C, but it can *each ag high:~
as 16-17 _C;fjfhg‘lcveSﬁ,Wintérf%empérafuré”is‘¥209 C.
In the shalldéw regions of the vdlleys, evening frost is
still{fodnd‘inﬁAprilfMa“}‘;Mprhfﬁé”ffOStYiSEseen‘iﬁ'Aqusﬂ-
Septémbery'”Aléd,‘hailétdrmé1bé€ﬂr“beﬂwéeﬁ”the‘moﬁthSWOflj
July and September.’ as'a result, liordeum vulgare L. var.
_nudun Hk. f, of tlie Graminceae ‘family i$ the main staple "
erop grown, dile to its resistunce to ¢o1d ‘end its-short
growing period. "This is grown in ‘areas at the elevation.
of 3,000-3,800 meters. a4t higher altitudes, even Lordeum
wulgare L, can nét grow.’ The area of grasslénds 'is greater
than the cultivated area. ‘ o ‘ Sl
" 2. 'Types of 'soil and their-distribution: -The soil
in this area can be classified into ‘three types: = R

7 {1) Chestnut pedocals —= This'soil is mainly dis-""~
tFibuted 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
fans and terraces of the river beds are mostly cormposed
‘of this type of Soil. The charicteristics of this type '
of soil ure its good drainidge, richness in calcium, alka=<
iinity, and top soil thickness of '20-30 centimeters. The~
color of this'soil is light brown or gray-brown.: Soil =
that developed from the red rock strata is purplish brown'
in polorgw“Thefsﬁb—sbil'isfgreyiSh“White; 'The quality of
the soil ranges from silt to coarse 'sand or gravel, -~ i

©7(2) Brown forest soil == The distribution of this.
soil is at a higher elevation level than the chestnut .~
pedocals, genérally between 3,500 and 4,000 meters.  :This
s0il is found wherever there are forests., ' Because of - -

weuker 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 dull’'brown color with a light -
loamy texture that can hold large quantities of water. The
top soil is between 15 and 20 ceniimeters in thickness.

The subsoil is over 30 centimeters in thieknessand’ yellow-
ish brown in color. 6 Its great fertility is the reason for
the area being thie foréStatfonlréQion*for“Piceae; Betala »
and lopulus. ~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' average fertility and less rich in'
compost.  The subsoil 1is 1ipht yellowish brown and clay-.

like, and its ‘thickness'is about 40 centimeters, ~It is i
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ulst Lbuted on ube slopes the 1nc11nat10n of Wnlch As o
around ‘15-30°." -The main’ vegetatlon on this .region.of the
soil consists of ‘J. :pseudo sabina Fischer et leyer and 7
shru ‘forests. - Due to mParse gvowth, plants are - easlly
washed aW¢y.4; : i Sl
- (3) Soil: of the ta]l grass sﬁepnes - Thxs s0il -
is found in “the ‘mounds; 'high nrounds, and flat griss banks
at the .elevation ' level ‘of 2,500-4,200 meters.a Very little
of this soil is ‘found in the valley slopes or oamp grounds
hbelow the elevation of 3,500 metérs. Deed pients lare dif-:
Ficult to decompose due to cold climate, and thereZore uhP
soil’ lacks ‘compost ‘materials. Thesoil" contains tangled
jaasses’ of partlally ‘decomposed roots: which 'impdrt a: foamy
‘cexture’ to-the s0il.  ‘Local ‘inhabitants fréquently ‘use:
these’ parunally Gecomposed '‘materials for wall ConStrUCvlﬂnu
ﬂnd house repairs. The slightly ciaylike t095011 is:10- 30
centimeters thick: The ‘thickness of the subsoiliis 'vari-
‘able," grev1sh whité, and contains much sand-and’ gravel,‘
The 5011 varies from slight ‘acidity (poor ‘drainage, low.
river ‘bed, damp grounds) to slight alkdlinity (mountain
f“eglons woth falrly ‘Yarge 'slopes), and this-is the :maiun-
steppe area ‘for the growth and distribution -of. Coore51ceae_"
grasses and short crasses.‘ It is an: 1mvortan+ summer o
pasture land SR R LR RN LR AN S T

o III.n'FLIA ICNSHIP B”Thphh EhVIRChmunTAL CChDITIONS
S fot AuD PLALT DISTRIBUTIO RNt ‘ ;u_'f

fia sttr1butlon of Plants**“ f“ﬂ“*ﬁ 7’

1. Dlscuss1on on gurvéy of pernendlcular order of
“lant dlstrlbu ion in this area:::In'the perpendicular:’
~order”of plant distribution in.this area,’ different plants
sométimes show very littlée difference’ among them, but thelr
height has great variationsi: This" ‘is“due to:the complex: :
topographlcal nature of this:area. ‘Beginning from-the’ bob--
tom up,-plants are found:'to bé'distributed in the following
order:i-tall trees, . shrubd trees, and finally the grasses.: -
The more: clear;y défihed environmental~induced perpendicu=
lar” type changes” are found in the ared labeled belt fol- |
lowed by the area: labeled strata.:!This: dlscu°51on follows
this order /see Figure 2 apjended at’ endZ. i ,
: (1) "The forest steppe belt -- ATtitude changeo
.oovered by thls belt are very pronounced., 0f ‘the areas I
“have’ raversed, onlj Cha—h51—ta-ts ahg \elevaflon ‘2, 950" .
meters) on the banks of Len-ts'ang River was under an’ ele=
vation of 3,000 meters. Ve were over 3, COG meters at all
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other times. At this low altitudé the distribution of FiZ
ceae, for:instance, had not 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. However,
many reégions, due to ‘their tcpographical features (flat), -
and climatic conditions (arid?, are not suitable for for- - -
estsvatwsudh5a~highw&1tituden(mostdforESt:elevatiQns aver-
age%aroundﬂ4,0001méters);uuBecauSe,theﬁareaSesurveyedfare~w
narrow ‘valleys at -the northern “end «close -to the steppes
oijsing—nai‘(the»vast steppes ofﬁYuéshn.andgNanﬁch'Len),c
+the climate is .cold and arid;u~Thépéforevonwthevslightly:-«
inclined mountain slopes many shrub forests (on shady - .. -
slopes) and vast.grasslards (on-sunny and ‘semi-sunny slopes)
dot this.belt.  (for this reason-this-area:is labeled the
7orest steppe belt which is both;a?forest;and,grazing-area.)
Zoing up. from the bottom this belt-can be divided into two

stratas> roe ot sl JREREe g L e
-+ (as)’ Mixed stratum of. sumner green broad-leafs and
acerose~leafs ——:The elevation of .this stratum is between -
2,950 and 3,800 meters. ~The ‘chief acerose~leaf tree found
in this ‘stratum'is Picea Balfouriand,:Rehder. et Wilson. .:-
which grows on shady slopes (small numbers of Ficea Pur-:-
purea, zhasters:are among them). . The next important species
is J. psevdo-sabina, Fische? et Meyer -that grows .on the ..
sunny slopes. Other species like larix lastersiana, Reh-
der et Lilson that is found at Che-to-sh'an, and Abies
Delavayi, Franchet are very sparse in this stratum. Be-"
taluceae are.often found growing in Picease:forests. :These
sometimes grow heterogenously. at some places, and homcgen-
cusly as individual forests at other places. Belulaceae
vrefer sunlight and dampness, and most of. them grew up:
over destroyed Piceae forests. If these two different’
types of trees arée grown together, each .will grow accord-
ing to its natural abilities; but the Betulaceae will be ::
overpowered and'caused to'die by the Piceae. :The species.
Fopulus: Davidiana, Dode-is often found in.this area, and ..
since it preférs:an abundance of .moisture,; it is limited -
to the'valley swamps. - The -distribution of .this species .
is at a-lowér altitude than the Betulaceae (3,000-3,400 .
meters). The brown soil in the:Piceae forests is.very.. .
rich and fertile, and very:little sunlight falls upon .it.
At the forest edges the:following .shrubs are often found:
:”iisShrubswgrOWing'bélowvthe‘forestSware,Potenti11a5~w»j

FEL

Spiraea, Sibiracca, Loniceraj, etc. ¢ o 'l ot ool

| Shrubs alohg -the gorges and edges of forests are
Salixg-1Rhamguég:Ribes}jfrgnus,:Lonicer@;fAcapthqpanax,‘“3’
Malus, Cornus, Evonymus, Syringa, Lippohae, etc.. =
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| ‘”J’ p,euéo qablna PL sche't et il
tered 61 ‘the ‘sudny’ slopes. ‘Thé "shrubs tha Pate often fouhr
below the 'forests ars the ﬁerberldaceae,‘ﬂararana bieolor
- Xomarov, Cotoneaster multifiora, Buage, etc. Beeldes thede,
~there- are’m%ny d”ouan—res‘stan*‘Var*etles ¢f “gradses that
‘ thrlve in uunllgat ‘forming 1arge areas o; grasslanus on e
warm’ sunnj or seM1—suuny slopes, 7 ' IR
‘ “(b.) " Stratum‘of acerose-leaf’ forﬁst << Thig stfam :
',*um is! spreac ‘Sver thé ‘élevatidn between 3, BOO'and ‘4,000 8
meteérs; and’ sometlme goeé‘“s nigh as 4, 200 sieters de bo
top00;aphlca1 foatureq and’ cond’tlong. "The "chief foreot -
t¥eé 'is Ficea ‘Bal four*ana, Rehder ‘et hllson th¢t grows on“

the ‘shady slopés. ‘Some spécies of J. ‘pseudossabing 31

found opposwte Cha—hs;—t th’ang on thé 'Tan<ts! ang Rlve _
'Aqlde irom the‘*otentl &, ~Spi a2, ‘and Lonicers types’ of
uhTUb “Polind below #he forest;’everﬂveen and ‘decidous - -

hododendronsy*l ke mhododend“oﬁ Przewalolll, Pax1mOW1cz

and Rhoaodepdron kurdomli; Rehder ‘et WllSOﬁ,'WeTe dlso ' f "

found. * Some spcdles of WJa pseuao—°ab1na"F 'sdher” ot Meve“
fores*bc were fourid ‘a¥ong +he °unny ‘or ‘s emii'~sunny ‘s opes,
2nd "in a - fey’ 1nstanceo[%such ‘as ‘at a-mam]a)‘ some 'Junipe-
rus” t“ees ‘were ‘found. ‘A neterogen&us gruwtn of ‘Ficdde'ard’

Juriverus was' “Pound alonn thé'@lopes of natrow valleysfﬁhdt
»vn north’ ‘and "southy On’w1de v‘alleye timber forésts ars -

replaced by '‘shrub forests.”wh;ch in‘extréme “cases repldceﬁ“
‘ ouergé “to becomﬁ an - 1mgortant fores%ry’and grazing re<
glon w1tn “fhie ! atte;”as “the important occupa*lon. ey
g (2) Alnlne SHrub rdvsteppe belt -<'This belt 'ex- -
"“sts betWeen the’ fo*est belt and the 'snow Iive "at ‘an ele~
ration 6f ‘4, 000-5, OOO niétérs.’ Forests'arb éom11eue1y absenu
in-this’ reglon of A piné shruO'steppe,’ Thé * 'only “specile a0
of 8&érose= <lead “tred’ found was ' the shrub<lik 3un33eru~5' ’

quanéta, Lanbert ;' Beglnnlna ¥rom ‘the bcttom this” belt e
can bédivided ‘into o ! strata" o A LI

*”“"(é!}‘iThe “H1pineé shrud “stratium =- Phig stratum*'” ho
91tuated at-an’ eleVatlon ‘of 4,000-4,500 moters Wlt‘”the i
cheﬁthn of an few’mounﬁaln Deaks the 1ncllnat10n of the "¢

L

"lopes~1s generally not great Short trﬂe fores s a“e e

oy

pec1es of g squamat 'Lambert ‘i dometimes” 4ound f;hé”ﬁ‘
form of the J” squamata s like a bun, end among thi's “gpe
¢cies a-small number of sHowt shrufbe §uch“as berlberldacea
‘end Caragana Jubat39 Toiret aré found.' :On 'tli¢"'steéper and
vhady‘slopes “there aré¢ large itracts” of 'shrub forest which
grevw ‘downward from thé mountain’ peak to & definite bound~~g
‘arys -Sunshinéand evaporatlon indréase ‘bédause of the = '’
l1ittle changes in slope inclination, anéd these regions

mop
ot
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change into grassy steppes. At ‘a distance the lines sepa=-
rating tle 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, L.; and the Salica- .

ceae, ete. .~ L e TR g T mma L
T _-_Besides being;spread‘gut.below,shrub'foregtsjanQ3;95
on shady and ‘less -inclined slopes, mountain steppes are: ...

also found on the sunny and partly sunny slopes of flat . -

end lov mountain mounds, and they are almost completely
covered by the two species of .Cobresia Royleana, Boeck and
Cobresia fifida, Tang et ‘aung grasses.. The surface areas

of these steppes are much greater than the surface areas
covered by shrub forestation. These grasslands are impor-
ant summer pasture grounds...All the grasses are of the
zhort 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
%o 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 . ..
grass deserves study as to its probable use, = ... . oo
~ (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
Sejtember 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 prasses are several species of Gentiana, Polygonum
viviparum and lolygonumusphaerostachyum,,¢wo‘species.Of~e.
Saussurea sp., and several species of Caryophyllaceae, and
species of Arenaria L., Androsace Tapete .llaximowicz and -
other Caespitose plants of the androsaceae family, -Most
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 ppropagation. :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. T A T R A SR R
~(3)  The cold placodium belt ~- 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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orangemréd,:and‘gr§§ﬁ7placodium‘iéfféﬁpd”atﬁéched:tofthe :
bare TOCKS. . o . o a

-+ ...(4) .The snow-line ~- The srow line exisis around
the elevation of 5,500 meters. - . . ., . s

; 3_-2,~;Different‘plagt‘types"3eenﬁalpng regions of
survey route: . The flora of this area can be divided iuto
the following four types according to the law of horizon-
tal regions . Lsee £ig. 1)t . . ... ... oo

.. (1) Region of arid shrub steppe —— The eievation
of this region is between 3,000 and 3,500 meters, inciuding .
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, .Scphora, Fhellodendron, 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 ponlars 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}ngf}:q,,‘%h LT '; ‘ﬁﬂp ;‘Qu; ' mij“ ?:ll ywﬁ‘,

o (2) Semi-arid forest steppe region ~- This is a '
region of narrow river and valleys and steep mountain sloves
situated at an elevaetion of 3,000-3,800 meters. It is im-
.portant as a forest region, Shrubbery and grasses are in-
terspersed throughout the region, which makes it & mixed .
forest and grazing area.  The forests have ‘the following .

kinds of trees: .  Picea Balfourina Rehder et Wilson, Picea

Purpurea Masters, dJ. pseudo~sabina Fischer et lleyer, Juni-

perus chinensis L., Juniperus pscudosabina, Betula japonice

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, Ca-"
ragana bicolor Komarov, 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 70% of the
area. ‘ : o ‘ o

. g(3)‘>Aipiﬁéxéhfub‘Steppé fééioﬁ‘;+ Thié‘fééiohwiﬂ-
cludes a small part of the alpine shrub and acerose 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 steppés 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: Blysmus com-
pressa, Cobresia bifida, and Cobresia pygmaea. The import-
ant shrubs are Rhododendron, Prunus fructicosa, Fopulus

Davidiana, etc. L L o

._(45 _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 stiratum
of Alpine grassy steppe. Shrubs are very scarce in this
region, and it is covered mostly by Cobresia Royleana, Co-
sresia pygmaea, etc.  Scatiered among these dominant gras-
ses are a few small grasses like Gentiana, small leaf -
Polygonum, a few species of Saussurea and Arenaria, etc, -
Sheep and cattle are driven here for summer grazing. =

- 3. Agricultural area boundéry: Hordeun vulgare,
L., var nudun Bk. f. is the main staple crop of this ‘entire
area, The line from Kah-tzu to Ch'ang~tu is' 'generally be-
tween the eievation of 3;000-3,800 meters, and the lower =
1imit of this boundary drops to 2,500 meters which 1s 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. Altlough there is -~
frequent frost and snow in these three’ places, most of the
Hordeum ' vulgare harvest is ‘early ‘harvest. - In animal hus-
bandry, the yak cannot adapt itself ‘south 'of Chu-chia due
to hot weather, and thé P'ienLyu‘is'substithted.-*(The'i'
P'ien~yu 'is a crossbreed between the yak and yellow ox.
It can stand heat.) Therefore latitude 30.59 north is the
dividing line between north and south. ' Crops like Brassica
qampeStris,fL,,’F@gopyrum‘escuiéntum;zMoench;‘SPring‘milé
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 Brassoca

campestris end Fagopyrum esculentum, the other three, ‘spring
millet, Pisum sativum, and Lens culinaris, are grown occae-
sionally at valley bottoms below the elevation of 3,500
meters., ool
" 4. Types ‘of area flora and their environmental ad-
aptation: Plants in-this @rea have developed special mor-
phological and physiological ¢hanges and characteristics -
for adaptation to bhis complex natural environment. ‘
" (1)  Analysis of plant families, genuses, and spe-
cigs. Gver 1,400 specimens were collected in this area
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, . Among these the families that had
more genuses and=speciesAare:,,Compositae,‘Grgmihqeae;j§, u
Labiatae, Rosaceae, and Leguminosae.  The important large .
genuses in this collection are: . Ephedra, Caragena, Loni-
cera,¢Cotoneaster}lRhamnus,‘Astralagus;.Oxyﬂropi§,betq.”J‘
This group contains the more.arid resistant t_pes of plants.
~From: this, one -can understandtthe,semiearid;climatéﬁofgthis
area; :Many of the genuses like the Pedicularis, .Cobresia,
Saxffr&ga,VSausSurea,~Gentiana,jMeconopsis,~Andrbsace,‘4péw
naria, ‘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 folilowing list of families
and genuses proves the point: .y o . ¢ .o T
Jlgenus. [ T ““Number of Species’
“YTedioularle v - 23 Ty mlsior o
Folygomtia U ot RO ucUoiown
‘Saussurea ' o T - R R
“Lonicera * 7 ot nonnoonon

[

" Cotomeaster T ,, i
“Oxytropis o : i

" ‘Apdrosace
“Caragana’ " Ul
-~ ‘Astralagus’ : i
CURibes v oot
7 Sexifrega 0
Y ‘Lphedra 0 T oomey
.. .Cobresia u "t BT N e T
"7 (2) -Abundance of high mountain type plants:’ Plants
in' this high mountain area are mostly highly capable of
preserving'théir'mduntaih*tYpe*cha;actéristic55~and the i -
Tollowing several ‘types are the most prominent:’ ... -

het Ve E :

vt .p..p.moooochmq oo 00

.. " {aJ)  Prostrate plants -~ It is exceedingly cold .-
and windy in the high mountains,”and 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 stems
‘creep outward as’if they are crawling along. ' The most i« 7 .
‘common ‘species seer was the -Juniperus squamata that pro=.
‘fudely covered the mountain slopes. .The crown of 'its fo-
liage is flat like'a round bun. - It.is about several meters:
tall with thé small side brenchés creeping and spreading
outwards. ‘The diameter "of the trée i¢rown frequently 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 in
color, and atfa‘glance*it_reSembled’the!yellow poplar.
On thé‘mduﬁtéin‘peaksvat'Chiaépiund we also saw another - -/
species of creeping poplar whose height 'was under 1 meter -
Vithﬂa‘crbwn’diamé%erjébéut,243 meters. - The two species
' of"Cotoneaster horizontalis 'and Cotoneaster adpressa were ..
frequently seén. - liorphologically thev are very short plant
clinging and creeping between cracks of rocks, and turn:- .
intp_a:solid‘fédﬁin'the“fallthichgié guite -beautiful..On
the mountain slopes between Chu=chiah and L'ang-sh'an there
was 8 species of creeping Ephedra which exhibited. short -
and dense branches grouping into thé ‘shapeé -of a bun.- The
pranches of this plant are very hard. '~ -7 o oa o
(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—decumbenﬁfplants
growing on flat slopes and slightly inclined mountain
sides. The most prominent ones are the Thylacospermum
Caespitosum Schiskin of the Caryophyllaceae family, Are-
naria kansuensis, Stellaria decumbens, and the caespitose~-
decumbent members of the Primulaceae family. ~All these
plants are either caespitose or decumbent with long main
roots growing deep in'the ground. The side branches grow-
ing on the surface of the ground are very short and dence,
stretching out irregularly. This type of pleant  can with- -
stand cold, maintair the warm ground temperature and reduce
evaporation at the same time. These are typical types of
high mountain plants. AN

" (¢.) Bulb and Tuber plants —- The high mountains
are covered with snow almost throughout the year with very
cold climate. - Because .of the short4groﬁing"perioa;hthé‘jv
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'moreffood is .
- manufactured and stored for fuiure 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: : (1) plants with large and long main roots —~ Rheum
palmatum, -Gentiana macrophylla, Oxytropis, etc., (ii) Bulbs
~= Fritiliaria Roylea, Hooker, etc;;k(iiis‘TuberSfdnd”corms
v Potentilla anserina, L., and Polygonums. . L o

e (ds) ;xlantsrwith’small'hairy,léafesh—; THéf€”ére:

many!plants.ofathis‘typé:g_Meconopsis,‘Carag&na,.Théfmopsis,
Saussurea, Astralagus, and Oxytropis. - e o
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' .(eL) ‘Suow blooming plants -~ On most of the high
mountain passes and steppes, we saw many plents whose
flowers: frequently bloom in the snow. Some examples are
the species 'of Saussurea, several species of Gentiana and :
Pléuros?ermum. e T S R TR o

{f.)  The family of Cobresiaceae grasses in the
steppes —- Because of the high altitude and extreme coid .
in this region, the dominant grasses of the (yperaeeae 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 has
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 ard 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 \ang is -
distributed in the regions between the above two greaaes.
1t sis important for spring and fall grazing. The remaining
two grasses, Cobresia capillifolia C. B. Clarke and Cobresia
Royleana Boeck, are limited in growth, and their quality is
poor. . The following chart presents this group of grasses
¢learly. : i+ o

Elevation Regions of
..0f most- - Ferpendicular
SERTRONE R D ~gbundant 'Order of Dis-
Chi-.. v

Covo b e et fioodistribus tributiontand
nese v Scientific . Growth . -ion (in" . Environmental
name . Nawe :. . . . Type ',/ :meters); (Conditions . _

sung . ygmaes (| Cold-afid 4,000-  ‘Alpite ehruh
Cogyeeltte. L Tdype . 4,800 .0 . stratum’ of the
grass L.ob.nClurke & 09F0 oo TR g bine Shrub
| ’ Ly ! ’'steppe and
. alpine steppe
| stratum g&l-
Loe. ... .7 7 pine grass-
Gt anag)



iz

nese -
Name -

Kao-

Yil’lg-‘ L
sung -
grass

P1o-

sung -
grass

Shui-
so

,grass -

S 2N

=l .{g.) ‘Species of the Pedicularis famil
thé Pedicularis family are high mountain and high lat-

Théy are :¢cold resistant and prefer much ...
Therefore they ard .very abundant in this region.

of

itude plants.
sunshines '

‘Scientific
' Name ' i
sung - Boeck
grass = -

“C.'BJ Clarke -

©1 Q) bifidae
Tang et
Vang

" Blysmus
- compressus -
~Panz . -

C. Royleana

C. capillifolia

:Abundant

Elevation
of most

- Distribu~

‘Growth -

tiﬁnt(i377x

RRegions of
Ferpendicular

.“Order of Dis-
“tribution and
Ltnvironmental

¥V-”$ype"f»‘

Cold="
Temperate
- «Type

. Warm-arid

typ.ea s

" Varm-damp

4,000

“Type ... meters) ‘Conditions
Cold~damp Around Alpine shrub -

P stratum
,«(Alpine
st - lands)
33,9004"5$

grass-—

Aeerose leaf

.stratum of -
~the forest .

:listeppe“belt -

3,500- 1 -
4,000 -
oo o drained arid -

{peat soil)
- Forest steppe

belt {(well .

slopes -and

, sicalcareous - ;.

3,006%7;

- 4,000 o
e wel w:lands, cpeat oo

y-}earth)u.ﬁ .
" Forest steppe
‘belt (flat .

- and calcare~:
< ,. ous soil at
.l places of .~

shallow under-
ground watex
table)

y -- Species

25 species were collécted this time, and most of them were
growing in the high mountain shrub steppe ‘stratum of the
high mountain shrub stéppe belt (dominant specie F, L
trichogicsa) and the high mountadin steppe stratum (dom= - -
Very few species are distributed

inant, specie P. ingens).
along.the .steppes of the fores

specie P. kansuensis).

(. longiflora especially grows well in wet soil).
impossible to find these species in the forests.

+ steppe belt (dominant

, This entire family grew on sunny
slopes, and riost of them prefer to grow in the wet steppes

It was
Budding

takes place in early spring.between April and lay, and




full maturlbv w1bh seed Lormatlon 1uraccompllshed by most
species in Ju1y—August.; Most of. vhese species produce

“beautiful and adorable flowers. ::These plants in the future
can be grown for enjoyment. zThe ‘chart: dm sectlon Iv glvep
a complete descrlptlon of thls famlly. * E

.?‘:‘«

sinis IV | LCONOnIC rLAhlb OT TUIS APLA

ID Sclentlflc ‘ 'Place Flower Date of
‘No. Name of7wv . Found ..,y Colox - Collectlon S
1. Pedlcularls i i Chleh-to-g% Téllow,; July 2-8 8
‘alaschanica laxim sh'an (4190) 11gh+‘bf 1951
Ssp. tlbetica b .

< Maximr e ¥ b ‘ ' Py
2., P, chellanth;folla ;Teh-ke, Hal— Purn;:sh July 24 ;
Schrenk : {tsu-sh'an - red.: Cer i b

GE e, (4967, 5012a) L
3. P, confeltlflora a,Ghlann-ta:ﬂl Purpllsh August~18

~Ffrain ;a‘mgu1v¢¢¢:' to Chlo—yai, red oo i L
e (5315) 2 BT o
4, P.‘crenolophw ‘_,,"Vlclnlty of Brlght o dJuly 11 -
Maxim'* =~ © ﬁjﬂ;"kan»tvu red ‘1f ";f”“‘ b
- , okas42) o
5. P, cyathophylloidesVV1c1n1ty o Purpi_shjuﬁgust‘5;
Limpr of Teh~ke red oenETLT
R ! g | - \5149) ’ ~;7 ¥-'F i
6. P. Elw&("‘Siii‘Hk"'q'f';. ‘.Je"‘ya - ‘Purnllsn‘ A'ﬁou“gt 22 s
| ‘ o ‘(5462) o ’%'rea : L
7. P, Granieri : \5220) U Yellow! ‘August 11

: ) }uBODSh ‘ L (7) R
 8.°P. ingéns Maxlm 1”‘Te‘h---ke, liai- YelloW‘“ July 28
- . . ‘ "‘usu-sh an R ‘
- 9. 2. 1nuegr11011a b ﬂrom Je—ya ‘ ~’u:rpl:.sh‘” f: “

S Hk, £. var.ine ' to" Tehepu- red FOE
~ tegerrima 1soong. Yehia” (5470) : SR
10, P. kansuensis lMaxim Kang—uxng }‘Purpllsh July 17 :
ST A 'mbi;j”wa \4170\ E . .

“’red ‘Aug. 18"

L \5250a), L
o Pai=lil -

N £ 1) ~ o
1l1. P. lachnoglossa = Kan-tzu Purplish July 12~
\ Hk. f. (4345), From red Aug, 18

- Chiang-ta to o
Chueh-yung
(5317)
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ID Scientific Place Flower Date of
No. Name Found Color "Collection
12, F, longlflora - «Teh-ke, “«" i Yellow “1Ju1y 24 -
Rudo;ph RRCEE »ﬁuhal-tbu—sh'an ﬂ»VS* A
13g*P mevampyrlflora“wTeh-ke (5109) Purplish’{August 5

Franchet s : red T
14. P. Oederi Vahl Teh-ke, ai- Light July 24
tsu-sh'an = yellow
15. ¥, Oederi var. .+ -Chieh=to- ' wiYellow ' July 3
heteroglossa sh'an (4219)
Traln g T N AR Do
16. P. Przewalskllﬁ N Chlenwto—;fﬁ Yellow . July 30 -t
haxim. .ssp. mi~ - sh'an (4224) with ..t o
crophytoh Li el tO00be purplishk' AN
tint ool oo
17. P. rhinanthoides  Chieh-to- Purplloh July 3-12
Schrenk ‘var. 't -sh'an :(4235) wed " F*?"" .  kR

labellata Pralﬁ”fz,han—tzu(4264) R
18, T. rupestris To=-pa 1o Purpllsh August 22
Franchet = ' Je-ya (“430 red e =
19. P. Siphonantha "+ Je=ya (5454) Purpllsh August,22

'Don - : .+ red ,

20, F. Szetschanlca o Teh-ke ,uhg» Purplish July 15
Maxim. ssp. an- ijin-kKou . ....red -
gustifolia Bonati, (4391, 4407) e
var. normalis ', . et
Tsoong. o o

21, F. Szetschanica , Teb-ke suna— Purpllsh;}qglyslﬁ

Maxim. ssp. Typlca lin-kou ..»: red
Li var. normalis .(4364), : e
Tsoong. ;,} o T
22, F. tatsienesis . - E-na (‘269,- Purpllsh LAugust 12
Franchet S 5275) . red B
23. P. Tongolensis Teh-ke (5144 ——————— August 5

Franchet(?) .. . 5150a). L
24, P, trichoglossa E-lia . \5275a) Iurpllsh;fJuly 24

Hk, f. , Hai-tsu-sh'an red. ..  ~Aug,24
L (age2) —
25. P. verticillata L, Teh=ke, Hal—"Purpllsh"”July 24
B : ""tsu—sh an red
(5012b); -




" Fritillaria Roylei Hook, Potentilla anserina L. . (called

‘:.chlcua,ﬁRheum pallnacum L, Rhemu Alexandre Batal,

Becausé of he ﬁlgh;payéicaf'féatufes of . tth wred,

'fonlyrthe species. Hordeum vulgare L. var nudun. Hﬁ. f.@(lo—

‘m! al) is grown,‘andr;t -grows only a2t the bon*om~¢ands o
the river 'bed. :'This species of Hordeum. vulgere needs onlj
four -and : onevhalf tofive months to grow. ;:Li the early
part .of the year is good the Hordeum.vulgare can.be ;
harvested and -another crop :of Tagopyrum esculenty MOench
or Brassica .campestris L, va;.a&apa Ak f. et Anders ; can
be planted.; Sometimes sprlng millet - (grow1ng period is .,
~half a month longer sthan Hordeum vulgare) --is.grown 1n*a
few . .regions,
and Lens culxnarlc are.a2lso growa . but bhe cultlvated areas.
are more limited. . In the cultlvated ﬂo*deumxvulgare

. fields, ‘there is. a;sPeoﬁes 0 wild ‘Avena sativus i | Becau,e

. #this wild species ripens half a month earlier than the _
‘Hordeum vulgare,pﬁte.seeds-wlll £211 . sto {he ground batoref
the -Hordeum vulgare can be narvested +s0 that -next year
this wild species of Avena sativus w113 grow ;again. »i. . i
Prior to he regular harvest, the farmers pull up the w11d
Avena sativus entirely and. use them for gnimal feed. In |
the agriculiural area the introduction and growing of cold

. resistant -and «arly ripening crops can be successful,

~ Such crops ‘that .can bejintroduced are: potato, :Setaria ..

~italica Beauvois;, ‘Panicum miliaceum. L., Panicum miliaceum

L. var..effusum Alefeld; Avena sativus L., Avena: nuda.L.,'
Secale icereale L., Clcer arietinum L.,lenum uSlvatLSSlmd:

‘L., Canabls satlve L., h1cot1ma rust;caxL., etes . viroreuon

¥

© e Ehe€ staple fooﬂ of,the people ofﬁ

vuigaré iwhichsis ‘ground into . flour ;and - made 1nto

wto ‘be . eaten with-beef, mutt on and .milk- products.x
present iover: 20 .iinds jof wvegetables have been 1ntroduced

at kanqtzu,(Ch' ang-tu.and .Lhasa. . According to our 1nves—¢
tigations,: wxldrlocal plants that can-be used. forwiood ave

‘Mghueh-ma". by tthe ‘Tibetans), Capsella .Bursa-pastoris.:

“‘1anpa Ly Malva isylvestris. L Fortalace eleraces L
Art emls1a pectlnata Pa;las -and Setarla 1tallca Beuv01s

3&3 Txmber rees and Fuel ulan{s

‘1 il

L nonmon il Lesddang siokan ey :
7 The main forest timbers in this area are Ilceav
Balfouriana Rehder et Wilson and- Juniperus Pseudo-sabina

Jn.uheﬁlow river valley: grouads Pisa Satlvum =

- Fis “h"f ot dMéyer. Their timber recerve iz most extensive. -

- 21 -



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 and “agricultureé.) i“Besides these ‘two'species,
Betula.ijaponi¢a " Siébold var. Szechuanica Schneider ‘and .~ °
Populus Davidiana Dode ‘dreialso important timbers,  In 7 -
Tibetan, Prunus 'fructicosa Lo is ‘called "p'ien-ma";and =
in tHé corstrudtion ef Lama monasteries in Szechwan and -
Tibet, “the ‘brafiéieés of ithis tree” are often bundled together
and ‘dyedblack: and used as ¢ushions under the 'waves.: They
are ‘strong and beautiful.-In-areas of dense population
whefe there ‘are féw forests; shrubs are used for fuel.: In
nedrby houses; ‘oné finds cut prickly shrubs 'sucias Sophore
viciifolis Mance, ‘Hippopha¢ rhamnoides Ly Caragara bicolor

Komarov,-and -Rhamrius. - ‘Shrubbery ‘trees aré found some dis-
tances “from Villagés;iéndﬁtheY<ﬁonsistﬁof~Cof0neasterhf ‘
‘ mﬁltiflofa‘ﬁunge;.Rhodddéndronffasﬁigiatumf%&aﬂch@t,aSpiraea
trilebats ‘L, Juniperissquamata Lambert, 'Prunus fructicosa
L., Sibiraced "laevigatd Maxirowicz var. angusta Rehder, and
Lonféeras('wﬁrom7thisait*can9be'sebnTthat'fdél“iswévveryiﬁ
seri ous Problefn o T SV T A L VR S A P N HE T S

L SR I NS TR Aot ) R EL AR FRTENE 0 LN EEPSU AR S
i .4, . Féed Plants and PToisonocus Grasses i
Cooeo Taowarnroys Boves are PO haer il it e Bl

{In the "area surveyed, inc¢luding the ‘regionsiof la-su -
and Chéng=k'o; ‘the ‘homes of the 39 tribes are strictly :
pastoral/ All the other regions are ‘both .agriculiural and
grazing ‘country. . Sheep ‘and yaks ‘aré 'the chief animals -
raised, ‘and in'the 'summer and fall they are driven to ‘high
mountain pastures: (elevatioin between 3,500 and 4,000 metess
with the Cobresia and Blysmus as the main grazing grasses
forming the main cyperaeeae grassy 'steppe). . In spring and
winter the herds are driven to the lower part of the val-
leys (under 3,000 meters altitude), 'Scuth 'of Ch'ang-tu
along the arénacéolis shaleslopes ‘of the “lower valleys of -
the Lan-ts'ang River, /'four species of :superior feed grasses,
Spodiopogon, Themeda, Bromus, eid Fennidetum; grow into a
vast grassy ldnd -which can -be ‘used fTor ‘grazing, o¥ ‘they can
’bé‘cutfdn&-étéféd‘fdrfanimalwfeédgﬂiﬂﬁrsome%ﬁIaCes;Hﬁhe*f%
grass ‘Urtica ‘cannabing L. is cut for winter feed. -Along
the highway *from Kan-tzu “to Ch'dng-tu only the’species ‘of
Peunisetum, Stipa, . ~1% ;y-and . =« tall grasses were ' -
found. Their‘distribution is scattered, which makes it
difficult to harvest. B During the Winter when ‘heavy -snow
covers the mountains, the herds- are forced to be driven
to shrub forests for grazing.’ Therefore the' cultivation
of grazing grass is a'se;iqus problem. Foisonous grasses

e e oy ST -
[V GTETETYNY Tn
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in thls area are:many and varled esoecially along both
s1des of the hl hway. “ ecause the ‘area’’'is ‘over’ grazed,
more poisonous graSSes grow, One 6f “the" mnst ;mportant
Poisonous grasses is Stipa conferta ioiret that ‘Erows at
an. elevatlon of 3,000-4,000 meteds, "It ‘grovs ‘rupgedly in
arid and ‘alkaline calcareous $011 ‘and When fully mature,*
‘it reaches the helght of oné’meter 0¥ mwore. After the a-
“animal has eaten it, the first symtom”‘ a’ stomach-ache, f*
followed by “acute” constlpatlon and' - pary obsth ruct:on“P“
xeaalng ‘to" death of the ‘animal,: *The‘neyt poxsonous grass
is the spec1es Asvralagus secundos De Candolle ‘of the Le~
guminosae- famlly ‘Which sanimals mlstakerly eat Thls grass
is disgtributed throughout the farming - ‘régions’ “that” ‘are be-
low the elevation of 3,500 meters;“’Aiter hungry anifials
have eaten a large quantlty of this grass,.they first show
dement;a behav1or Jumping and Alcklng ad runnlng 1n all
Jlrectlons.' After continuéd’ eatlng of ‘this 'grass’ ‘they be-
come more “demented’ w1th their heads haholﬁg low, and” refise
' to eat.’ Flnallv acute- constlpatlon ‘and ‘'urinary obstruction
“set 1n.j‘?he,an1muls.ueeoma dyhilétated anﬂ.fndldy die. -
The .conditions. exhlblted are'like loco " poisoning. Other = -
‘poisonous grasses -such as tu—na-vuno”(phonetlclzed lee+ar).
_(aconltum), Lellca, and Delphlnlum vro profusely along v
i ould ‘be made “on thelr‘

[

,”;’ Be51des mal oerz,edfpharmacoloé1ca1 products?”"”
uUCh ‘as musk deerts antlers,“dndantelope horns, “there-
- are many varletls 4; nharmacologlcal plants in this’ su“—“'
‘wveyed area, Thé‘lmportant ones are llsted below.‘} e
; (1) Ch'ung—ts ao (also knowin &8 Tung—ch'ung—h51a—“
f+s ao~Cordvceps 51nen51s Sacc.),-— ‘This* varleuy “of ylant
commonly grows in damp reglons]“ forests and’'shrub’ forests..
They are dug up 'in’ Aprll—May“of each year.f‘AccordLng “tot
the 19*0 estlmate of the’ Offlce ‘of” Lconomlcs of 'the Sl-kanp
,feople s, Autonomous Government the ™ arinual productlon of 1
’Ch'ung—Ts ac 'in northnest ozechwan Wa ovér 20,000 cattles°
They are most’ abundant in Lang-tlng, L1~hua,_and Yu-shu 4
regions. They are 1mportant’tonlcs.” 4 foRhTE R A
‘ (2)  Eheiim palmatum Linndeus’ *Dlstrlbutlon of
uhlS plant is found in the ‘wide sunny'and sem1~sunny val-
“ley siopes gt an elsvation of 3,000-4, 000’ ‘meters.” Somes
times they are’ ‘found in large 81ng1e homogenous grouns. j
~hen the "tea" from boiling roots of this’ riart is'fed to

- “horses, it can cure their constipation and urinary obstruc-

tion., It is estimated that the annual production of this

- 23 -



plant in -northwest Szechwan is ove; 500,000 catties.

These are dug up and siced in, the spring of each year..

The root, bark is rlch in tannin.  During the year 1950-51
the nan—tlng Netive products Lompany purchased 180,000 cat—
tles oftnls plant - -

L (3 Brltlllarla uoylel Hooker <= This plant is
dlstr1buted -among shrub forests. at an elevation of 3, 000~
4,000 meters. Accordlng to the 1950 estimate of the Office
oI Economics of he Si~kang . Area "People's Autonomous Govern-
ment the annual productton of this pla:t in this suweyed
area was betwnen 40, 000~ 50 OOO catties. ‘But agcording to
the .estimates made b3 the Kan—tlng Native Products Company
ending June 1959, . over 58 000 ‘catties have glready been
nurchased.¢xKang-t1ng, Ch'lu—]una, Tao-fu, Teh-Le,‘Ll—hua,
and Ch'ang-tu hsiens proﬁuce 1arve -quant 1t1es of thls
ﬂlanu. o

(4). Gen iana maﬂrophylla Pa]las - A ]arge quan-
ulty of this plant«ls produced ‘on the slopes ‘of wide river
beds at an elevation between 3y OOO and 3,500 meters. Its
growth is eepeﬂlallv abunaunt along road51&e9 of hlghways
because animals.do not eat .it. . In late fall or early spring
of -each year, the roots are dug up for med1c1na1 use.
R (5; Lnnedra - Flve spe01es of uphedra were col—'
lected in thls surveved area._ .0f these variet 1es, the b

species of Epnedra Gerardlana nalllch is w1dely dlstrlbuted
and produced. It has tall stems and long . branches.. The
farmers around Kan-tzu cut and collect thse "for fuel. There
are large distributions of these plants along the banks

of Ya—lung-chlag 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 rlano 18 white and is about half .a meter tall.
Along the banks of‘uan-ts fang Rlver a small number of E.W
sinica Stapf was also seen among “the shrub forests. There
is another spe01es, E. Fedtschenkoae 0. Pauls that was some-
~tlmes seen along rlver sand banks., Thls is a very small
plant that is no tal;er than 5" centlmeters.‘ Be51des theue
specles there is. anoﬁher specles 'of Ephedra ‘that has pro-’
fuse, dense and bard Lranches formlng the ohape of a bun.’
This was found at Chu—chla on the banks of Lan-ts' ang River
at approx1mate1v 4, OOO meters elevatlon., The productlon

of this species is qulte‘abundant.;n, )

. Productlon of the. ;ollow1ng plants’-- }aeonla Delw-
avayi Franchet, Fyoscyanus agrestrls Kitaibel,.Anemarrhena
asphodeloldos, lantho;ylum 51mu1ans Hance, the Saussureas.
and Plutycodn grandlf;ora,{ls also great but t y Wlll nou
be dealt with here in deta@l.m" ‘ % v
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S (6., Other speclaljuse plants - Hortxcultural
plants in this area ibat can‘be improved are the two o
species of T i #family, Rives a-pestve Dene and Rubus

parvifolius” Ro*fe"and the 'several 'species of Trunus ansu
—Koma*ov, P, tangutlca Koehne, and the persimmon. These

‘are all'eold reelstant fruit’ trees, and attnmpts should

be maae to encourawe thelr caltlvatlon. ' =

‘ i

SRR S e

*cm IA VATIV cmm' ON CEHINCSL and
scx uTIFI(, ILAuT NJ.,UJ,I\CLATLRE

P [ESRDIY Sy S A Bl

(1) Gymnosperms SRR
Plnaceae Ceowrn it UAbies Delavayl Franchat ;
i nen ss i Lol Larix Mastersiana Rehder ed

c h-lson ‘

“i{Picea Salfouriana Rehdex et

L Wilson ‘ ‘

P, Purpurea Masters :

© Juniperus chinensis Llunaeus

“rJ, pseudo-sabina Flscher et

i o Meyer : o

J; squamata Lambert

Ephedra Feditschenkoae 0. Pauls

“' %, Girardians vallich N

“:Ii, intermedia Schrenk et

prdoE Meyer (%)

"E. sinica S1% apf

(2) Angvosperms

91, v Dicotyledons i u

'*Vi‘““vallcaceae S : Populus Dav1d1ana ode
o ¥. cathayana Rehder

G Yi8alix Soulieéi Seemen
© 8, Matsudana Koidz

Juglans regia Linnaeus

Lot

LI ] “ 'A.v BE%

Juglandaceae

LBetuiaceae*

N

Szechuanica Schnelaer
{Ulmus pumila Linnaeus
“Moraceae’ Cannabis sativa Linnaeus
CUrtieaci “"Jrtica cannabina Linnaeus
JEIN ”Polygoha “““ . Pagopyrum esculentum doench
RN s Polygonum sibiricum Laxmann
©f P, tenuifolium Xung
RN snhaerostachyum Kung

P. viviparum Linnaeus

Rheum Alexandre DBatal
_R., palmatum Linnaeus
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Fortulacaceae Portulaca oleracae Linnaeus

Caryorhyllaceae Arenaria kansuensis bMaximowicz
Cient o w e Stellaria decumbens’ Edgeworth
- Thylacospermum caespltouum Lo

: P T SR R Schischkin
aE ~Ranuncu1aceae.Qﬁjjfueonla ”elavayl l'ra.nchet
e ipe a0 Ty Aconitum 8P.e -
:Papaveraccae . . Meconopsis Horrldula hk. f.
HY ST ORI AR SUIE RS et Thoms Lt T
o _ M. 1ntegr1f011a Franche+ :
Cruciferae Brassica campestris Linnaeus

v oyr...a var, Rapa Hk. f. et Anders
L Capsella Bursa—nastorl Medicus

S TEPRLE S TR
Saxifragaceae Ribes alpestre Dene var.
giganteum Janczewski | ;- . .

iy Rosateae ,agu,lpyuuotonemster adpressa Bois
TN SRR SRR horlzontulls Vecaisne :
- C. multiflora DBunge .
...Malus kansuensis Schneider
Prunus Ansu Komarcev
-1 P. tangutica Koehne
gHP ‘Serrulata Lindl. .
~B. Tomentosz Thunberg
Potentilla anserina Linnaeus
P. bifurca Linnaeus
ng fructicosa Linnaeus
Rosa Omeiensis Rolfe
Rubus Purvifolius Linnaeus
Sibiracea laevigata Maximowicz
o var. angusta Rehder
Spiraea alpina Pallas
. S. trilobata Linnaeus .- '
Astragalus secundus. De Candollﬁ
;¢“Bauh1n1a Bonatiana Iampanlnl
. B. Faberi Oliv.
r Caragana bicolor Komarov e
C. brevifolia Komarov
;C. spinosa De Candolle
- 0. jubata Poiret
Cicer arietinum Llnnaeus
. Lens culinaris Medicus
. Lespedeza dahurica Schindler
i Salweenila .ard;1 Baker
.. Vicia amoena Fischer var.
Lol oblongifolia Regel
V. unijuga Al, Braun
Sophora viciifolia Hance




é Monocotyledous‘

.. Linaceae.

Mdlvaceae
Tdmarlcacea

;Thymelaeace

Elaeagn&cea
Erlcaceae

e
a,e i

e ..

Pr;mulaceae .

uentwanacean'q:

Solanaceae

Blgnonlacea
CaprlfoLla

G am1nceae$

Cyperaceae

¢

-

Soaey,

- Linum perenne Linnaaus. var.'
- Sibiricum’ Plarchon'
Lo L us1tat1551mum Llnnaeus ;
| kan hoxylum simulans’ Hance
Ma]va sylvestrws Linnaeas”
Myrlcarle bratseatd Royle
Stellera chamaejasme, Llnnaeus
WlkSuromld caneScehs weisr;
Plppophan rhamnoides: Llnnaeus ‘
Rhodoaendron pastlo'id,tum o
. Franehet | e
R fr&ewalvkll Lax1mow1c
" Pardomii Rehder! et
Androsace Tapeve. max*mOW1cz
Gentlana macrophyila Iallas
’Fyoscyanus agrestris Kltalbel
Nicotiana rustica ulnnaeus
Atr¥opantha’ lucida Duval:’ =
Ampnlcome arguta L1ndley
“Lonicera glauca Ek. f. ‘et
‘L.fhlsplda Paliasg o - S
,TLﬂﬁmlcronhyllo Xllldenowby”
- 'Ly tangutica Laximowics
L. “%ibetica Fréonchet” i
. Arctium Lappa Linnaeus
WArtemlsla pectlnata Pallas‘

&

q
et

T

{A “puda’ Llnnaeus o
“A}'sutlva Linnzeus -

‘Panicum mlllaceum Llnnae,sh
P, mlllaoeum Linhaeus' var.

i

" effusum’ Alefeld oTw
Pennlsetam flacc1dum ur;sebach
Secale cereale L1nnaeus s
“Setaria' italica Beauvois -
Stipa conferta Foiret
S. mongolica Turczaninow
Pordeum vulgare Linnaeus var

nudun’ HK. f. J
"Cobresia capiilifoiia C. B.
Clarke
C. bifida Tang et Vang
Blysmus compressus l'anz
Cobresia pygmaea C. B. Clarke
C. Royleuna Boeck
Scirpus iittoralis Schrad.
Fritillaris Reylei Iookvr
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12. Forest steppe belt

13. Acerose-leaf trees : '

14. Mixed broad-lcaf and Acerose- leaf trees strata

15. DEroad-leaf trees

16. (Land containing Hordeum vulgare L. Var nudun Hk f.
used for the cultivation of ballcaceae, Populus, and
‘Ulmaceae saplings) ‘
(The chief grasses in the sbeppes are Blysmus
compressus, Paenz, Stipa sp. .and Cobre31a Bifida,

" Tang et Wang) ~
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