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Abstract; Species number, habit, distribution characteristics, and endangered status of rare and
endangered plants in southwest mountainous area of Tarim Basin were investigated and analyzed by using
route investigation method. The results show that there are 67 species of rare and endangered plants
belonging to 40 genera of 31 families in this area, in which, there are 1 species of pteridophytes
belonging to 1 genus of 1 family, 13 species of gymnosperms belonging to 2 genera of 2 families, and 53
species of angiosperms belonging to 37 genera of 28 families. In angiosperms, there are 48 species of
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dicotyledons belonging to 32 genera of 25 families, and 5 species of monocotyledons belonging to 5 genera
of 3 families. Species of Rhodiola Linn. in Crassulaceae and Ephedra Tourn ex Linn. in Ephedraceae are
relatively abundant ( more than 10 species). From the perspective of habit, species of perennial herbs
and shrubs are relatively abundant (31 and 26 species, respectively ), and those of arbors, parasitic
plants and annual herbs are in turn by 7, 2, and 1 species. From the perspective of vertical distribution,

rare and endangered plants in this area distribute in altitude range of 1 500-5 600 m, and species

number shows a tendency to firstly increase and then decrease with raising of altitude; from the

perspective of horizontal distribution, species of rare and endangered plants gradually decrease in north or

east of Tajik Autonomous County of Taxkorgan and Yecheng County; their concentrated distribution areas

are in the mid-mountain, subalpine, and alpine zones located in altitude range of 2 000-4 500 m of
southwest mountainous area of Tajik Autonomous County of Taxkorgan and Yecheng County. Among these
rare and endangered plants, only Goodyera repens (L.) R. Br. is recorded in Appendices II of the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (2013 edition) ;
Gymnocarpos przewalskii Maxim. and Populus euphratica Oliv. are recorded in Chinese Plant Red Book
46 species are recorded in Chinese Species Red List, which include 2 critical species, 5 endangered
species, and 8 vulnerable species; G. przewalskii and Sabina centrasiatica Kom. are recorded in List of
National Key Preserved Wild Plants (first batch) ; 43 species are recorded in List of Key Preserved Wild
Plants in Xinjiang Uygur Autonomous Region, in which, there are 31, 10, and 2 species belonging to 1
class, II class, and I class of Xinjiang key preserved wild plants, respectively. Overall, rare and
endangered plants in southwest mountainous area of Tarim Basin are relatively abundant, however, these

species are facing relatively high risk of extinction because of bad habitat and climate, and decrease of
population scale of some species with a disjunctive distribution trait. According to results of study,
protection strategies are proposed including expanding natural reserve range, increasing protective
strength, priority protection of threatened species, and emphasizing study of epibiotic species, etc.

Key words; southwest mountainous area of Tarim Basin; rare and endangered plants; species

composition ; endangered status; protection strategy
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Endangered grade and distribution characteristics of rare and endangered herb plants ( including parasitic plants) in southwest

Table 1

mountainous area of Tarim Basin

\ WG o -
B S Endangered grade It RAEHD AT TR/ m
Family Species ————— Habit Collection plot Habitat Altitude
Al) BZ)
PR REIERN S LC I ZAFLERIAR 6 4 1L ) 2 000-3 800
Botrychiaceae Botrychium lunaria Perennial herb Alpine meadow
AR P e R R 2 VU AR 6,8 L) 4 000-4 500
Caryophyllaceae Arenaria aksayqingensis Perennial herb Grassland
PN Pent-41 5% LC I ZHEERA 3 A B 2 000-5 600
Crassulaceae Rhodiola kirilowit Perennial herb Rocky hillside
WAL SRR CR I ZAEEREE 1,2,3,6,8 A 2 600-3 200
Rhodiola kaschgarica Perennial herb Rocky hillside
ER{FAN DD AR 13 THEER ) 2 600-3 600
Rhodiola semenovii Perennial herb Swamp meadow
RIELLFR EN DARIE AR 3,7 L35 2 800-5 600
Rhodiola crenulata Perennial herb Hillside grassland
SRR IC DA R 1,3 [EAlE= 3 200-4 200
Rhodiola heterodonta Perennial herb Alpine bolt
REFLIIR LC ZAFE RS 3,6,9 4 L ) 2 600-4 200
Rhodiola gelida Perennial herb Alpine meadow
IEE VAR DD SRR 3,6 195 L1 3 800-4 500
Rhodiola recticaulis Perennial herb Alpine grassland
LR DD BRI 4,8,9 5 LA 2 700-4 100
Rhodiola litwinowii Perennial herb Alpine rock slope
iR SAR=SN LC I B2V 3,6 A B 2 400-4 100
Rhodiola pamiro-alaica Perennial herb Rocky slope
IUESHARESN LC ZAFLE RIS 3 3 1L ) 2300-5 100
Rhodiola quadrifida Perennial herb Alpine meadow
POPRAL TR EN ZAFA A 4 = LA 4 000-5 400
Rhodiola tibetica Perennial herb Alpine meadow
X e LC I BARLERIAR 3 LI 1 500-2 000
Leguminosae Glycyrrhiza uralensis Perennial herb Piedmont belt
EEA N IR G AE VU LA AR 1,3 it 2 000-3 100
Ranunculaceae Trollius dschungaricus Perennial herb Mountains
R AL VU AR 3 19 L1 ) 2 600-3 500
Trollius lilacinus Perennial herb Alpine meadow
TR W5 B NT I DARIE A 3 UL s} 4 000-4 500
Cruciferae Draba setosa Perennial herb Alpine grassland
H g T I —ARE AR 3 LI 1 500-2 000
Arabis auriculata Annual herb Piedmont belt
SEAT R IR TR I ZHEERA 3 15 1L 5 ) 2 500-4 000
Hedinia taxkorganica Perennial herb Alpine meadow
AR R I BARIE AR 3,5,6 113t 2 600-3 200
Plantaginaceae Plantago perssonii Perennial herb Hillside
e T LRI VU SRR 1,2,3,6 AL 2 000-3 000
Boraginaceae Arnebia guttata Perennial herb Rocky hillside
Lie £ EN I BARIE AR 1,3,8 PEIIp: 2 000-4000
Arnebia euchroma Perennial herb Rocky hillside
R XL LC ZAPERIAR 3,6 3 1L ) 2 000-3 800
Violaceae Viola biflora Perennial herb Alpine meadow
BHRE B VU I FAY 1,2,6 Jie B 2 000-2 700
Cynomoriaceae Cynomorium songaricum Parasitic plant Desert prairie
Je g} G RZL LC ZARIETAR 8 TR 2 000-4 500
Gentianaceae Gentiana dahurica Perennial herb Drought prairie
R WAt B I ZAEEEAR 5,8,11 i3 1 500-2 000
Asclepiadaceae Cynanchum kashgaricum Perennial herb Mountain desert
AR P LC AR 4 195 L1 i 4 500-5 300

Compositae

Artemisia wellbyi

Perennial herb

Alpine prairie
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#R1 Table 1 ( Continued)
‘ HIEAR - -
B Fhk Endangered grade I KA A R/ m
Family Species ——— Habit Collection plgt3) Habitat Altitude
AY B?

[} ®1Z] LC ZARIERA 6 ik 4 500-5 200

Ajania tibetica Perennial herb Hillside
) 2475} A R EN I L] 2,6 i % 1 500-2 000
Orobanchaceae Cistanche salsa Parasitic plant Basin edge
AEF i LB | ZAREEA 1,3 L B HE A 2 500-3 100
Liliaceae Fritillaria ferganensis Perennial herb Mountain brush
=8} INBERT 224 IC ZAF Ao 6 L1 R 2 000-3 800
Orchidaceae Goodyera repgns4) Perennial herb Mountain prairie

FAA 2T ]2 NT ZARARA 1,2,3,6 A ey L e ) 2 000-3 000

Orchis umbrosa Perennial herb Mid-mountain meadow
AAR PR LC ZARIERA 7 Y 3 600-3 900
Gramineae Elymus atratus Perennial herb Alpine prairie

SITERE AN I ZAREFA 6,8,9 Ll e ¢ 2 000-4 000

Poa calliopsis

Perennial herb

Mountain prairie

1>A: <<¢'[ﬂ%ﬂ’é]:@g %)q&iﬁ% Species recorded in China Species Red List. CR; W fE Critical; EN; Wil f&: Endangered; VU, 5 1 Vulnerable ;
NT: ¥TfG Near threatened; LC: Jof Least concern; DD: K5t = Datum deficient.
B, HrRgEE IR A6 X SR A AR 4 SIS RN 2 Species recorded in List of Key Preserved Wild Plants in Xinjiang Uygur Autonomous Region.

D1: B4 B Wugia County; 2: M5B Aketao County; 3. 11 JE /K

T35 58 A i B Tajik Autonomous County of Taxkorgan; 4: H 1 E Rutog

County; 5: Y575 Yarkant County; 6 MIRE Yecheng County; 7. JZ 115 Pishan County; 8 FIME Hetian County; 9: H# £ Qira County; 10:

FHE Yutian County; 11. REH Minfeng County.

4 WA B A SR Y b [ R 52 5 2 24 ( CITES ) Bt 5% 11 (2013 Jil) Wsk e Species recorded in Appendices I of the Convention on International Trade in

Endangered Species of Wild Fauna and Flora (2013 edition) .

roborovskii A. Los.) . Z W &Ml ( Tamarix ramosissima
Ledeb. ) FIB #EAIFC ( Lycium dasystemum Pojarkova ) %5
26 B, LIS W fE AR ) SRR ALY 38. 8% 5 FF K
P B S I7 R ( Sabina centrasiatica Kom.) T4
( Populus euphratica Oliv.) F1EAMI( Salix alba Linn.) %
7R, % XS B AR B R ) 10.5%
H ST L 85 R 25 b 7S R L DX 0 A Y B2 T W f
WYy LL Z AR AR FIREAR TR N F2, —4E R ROAC P 2R
&,

2.1.2 ks HELER(EKIMEL2) R
N IR B GE % X 20 G o A1 T i
1 .500~5 600 m , FfE bt V4 T e 2 SE i DY s
e TEMEIR 1 500 ~2 000 m LR A4 LU R 5 R A
FESedi o i A 9 B, 4145 & 1 BK ( Apocynum venetum
Linn.) W& 1§k % ( Ephedra przewalskii var. kaschgarica
(Fedtsch. et Bobr.) C. Y. Cheng) . H & 1K M ik
( Poacynum hendersonii ( Hook. f.) Woods.) 55 Fji 2,
TEMEH 2 000~4 500 m {9 FF L I o LA g L
IIAEA 55 B B WG R Y R AR Th o AT X,
FE R ILAT BT TR 35T vh o A A AL Y B2
AW WA R B ( Ephedra glauca Regel ) (A WEJFR 5
( Ephedra equisetina Bge.) . 5 & £ 1 | ( Nitraria

tangutorum Bobr.) Fl F # B & %¢ ( Reaumuria

kaschgarica Rupr.) 55 #2876 W&y LT (9 5 b =
Ji vh o3 A A E VB JR 43 3 A6 ( Trollius dschungaricus
Regel) W EE P | B 75 KM ( Sabina centrasiatica
Kom. ) F1 A S BE 08 ( Elymus atratus (Nevski) Hand.-
Mazz. ) SR8, TEIEAK 4 500~5 600 m = L4 )]
A5 EJE L B R AT A A 3 R A E K
FAKE ( Myricaria prostrata Hook. f. et Thoms. ex Benth.
et Hook. f.) B> (Artemisia wellbyi Hemsl. et Pears.
ex Deasy ) H1 V4 J8 W 2§ ( Ajania tibetica ( Hook. f. et
Thoms. ex C. B. Clarke) Tzvel.]), 45 KJE A S IE
B8 0 B M £ 5t K ( Rhodiola  kirilowii  ( Regel )
Maxim. ) PO L] 52 K (R. quadrifida (Pall.) Fisch. et
Mey.) . KALZL 5 K[ R. crenulata ( Hk. f. et Thoms.)
H. Ohba ) F1 V4 Ji 21 5= K [ R. tibetica ( Hk. f. et
Thoms.) S. H. Fu) B 73 A L 4 fif T otk b F =K
5600 m, MAESEF 1% XY B0 i f A 40 7E 1R
At B LRSS BRI A TR | H LU 8 e B~ S
SV e LI P e R b, DA R v L A R i R ) 4
ABE P A A3 A LA L 2 LU A3 AT A
&%,
X IR WS AE ) K A HA DA R
MAEEN g, DAaE BT ve by H SRR T3 e AR
EAH £ BN KA B A 17,15 .43
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Table 2 Endangered grade and distribution characteristics of rare and endangered woody plant in southwest mountainous area of Tarim Basin

\ ‘ B B -
= Ak Endangered grade >k FEHY b WP/ m
Family Species ——————— Habit Collection plot® Habitat Altitude

A 1) B2> C3)
GiEres BTk I I 7k 1,2,3,5,6,7 e L 2 600-3 600
Cupressaceae Sabina centrasiatica Arbor Alpine prairie
TR I AR 2 [ELUROESS 2 000-3 000
Sabina pseudosabina Shrub Alpine valley
BBl I 5K 2,5,6 LA 2 500-3 300
Juniperus jarkendensis Arbor Alpine valley
JFREE R AR NT Ik 3 TRAY 2 000-3 000
Ephedraceae Ephedra equisetina Shrub Dry rock slope
PR NT I X 5,6 VapsipRL 2 000-3 000
Ephedra intermedia Shrub Rocky desert
H LR I ¥R 4,7 A B 3 500-4 000
Ephedra rituensis Shrub Rocky desert
ISR IR I WA 3,6,7,10,11 A e 35 2 500-3 300
Ephedra przewalskii Shrub Rocky desert
WEAT IR I A 1,2,6 A B 1 500-2 000
Ephedra przewalskii var. Shrub Rocky desert
kaschgarica
PUTBLRR 25 IR 3,5,6,8,11 TRAY 2 900-4 200
Ephedra tibetica Shrub Dry rock slope
HfE T I v I HEA 3,6,8 TRAEY 2 000-3 800
Ephedra fedischenkoae Shrub Dry rock slope
WU I AR 1,2,6,7,8,9 TERA 2 000-3 000
Ephedra glauca Shrub Dry rock slope
IR IR 1,3 TRAY 2 000-2 700
Ephedra monosperma Shrub Dry rock slope
YlIF IR HE I HEAR 1,2,3,6 TR 2 000-3 200
Ephedra regeliana Shrub Dry rock slope
LR ZRutH CR HEAR 3 (SIS 2 500-3 000
Salicaceae Salix metaglauca Shrub Alpine crevice
L7 LC I Fk 3 TR 2 000-2 400
Populus euphratica® Arbor River coast
iR SR 7] I 7k 2,3 LR RIS 2 000-2 400
Populus pamirica Arbor River coast
En EN AR 3 LT 2 000-3 100
Salix alba Arbor River coast
HEARE Kl LC I 7k 3,6 10 52 i 2 000-2 500
Betulaceae Betula tianschanica Arbor River terraces
2R} BHEAVPE LC I AR 2,5,6,7,8,9,10,11  BREEFEHL 1 500-2 000
Polygonaceae Calligonum roborovskii Shrub Stony desert
HRARL BARARY e 1 I R 1,3 RSB 2 000-3 100
Paronychiaceae Gymnocarpos przewalskii5> Shrub Stony desert
PAETL WK IR E R VU I AR 2,3,5,6,9 (LA 2 300-3 500
Zygophyllaceae Nitraria pamirica Shrub Alpine desert
JR A R LC HEA 6,7,8,10,11 e 2 000-2 500
Nitraria tangutorum Shrub Desert belt
R EANRZE I A 3 Ll 3 000-4 000
Rhamnaceae Rhamnus minuta Shrub Alpine hillside
BAERE HFERAL VU HEAR 1,3 1 FE 2 000-2 500
Plumbaginaceae Acantholimon kokandense Shrub Mountain desert
Je AT B Bk LC I HEAR 3,5 A 1 500-2 000
Apocynaceae Apocynum venetum Shrub Alluvial plain
R FRR IR 2,3,6,8 LA 1 500-2 000
Poacynum hendersonii Shrub Alluvial plain
LG WA IR 42 e A LC o R 3,6,7 A g 3 800-4 500
Rosaceae Pentaphylloides dryadanthoides Shrub Rocky slope
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#4532 Table 2 ( Continued)
\ ) - -
e Mk Endangered grade S SR B M /m
Family Species Habit Collection plot® Habitat Altitude
AD  BY ¥
EEMIRL HAEEEELE VU I A 1,3 A B B 2 000-3 000
Tamaricaceae Reaumuria kaschgarica Shrub Rocky desert
e LC A 6,7,9,11 IS 2 000-2 600
Tamarix ramosissima Shrub Plain desert
KA NT I A 9 R L2 4 500-5 200
Myricaria prostrata Shrub Alpine valley
DAL KA LC HEAR 3,6,7,8,11 TR 2 000-3 300
Myricaria bracteata Shrub Gravelly beach
AT R RRIA LC 7k 8 H 3% 1 500-2 000
Elaeagnaceae Elaeagnus oxycarpa Arbor Side of the field
AR AT Ik 10 L HITFE 2 000-2 700
Solanaceae Lycium dasystemum Shrub Piedmont desert

DA, (hEYFI L (04 3 ) BGRFPZE Species recorded in China Species Red List. CR; #%f& Critical; EN; #if& Endangered; VU: % f& Vulnerable;

NT: ¥fG Near threatened; LC: JCfG Least concern.

DB, ERE SR E A A T (L) WS FPZE Species recorded in List of National Key Preserved Wild Plants (first batch).

QBT ERYEE IR E A X AR AR A ) 45 S RIS Species recorded in List of Key Preserved Wild Plants in Xinjiang Uygur Autonomous Region.

D1; B E Wugia County; 2; FITIFYE Aketao County; 3; /R T8 75 72 (18 Tajik Autonomous County of Taxkorgan; 4; H 48 Rutog
County; 5. VWZEH Yarkant County; 6: bk Yecheng County; 7. Fz 11 H Pishan County; 8 FIH H Hetian County; 9: S Qira County; 10;

FHE Yutian County; 11; REH Minfeng County.

S (P ERI AT A5 BGRFFZE Species recorded in Chinese Plant Red Book.

S A AVEEZAR, B4EE R gl S A
SR EARE R IR A 2R e
P9.32.11,15.8 .4 F17 F, mULAT UL, A PER T
P& v F A BRI 3k B B BUR 25 S e LD X 2
VERIER7/NVE SO R i N & R AN I | A= AP 2 1
SV ERIERY/ESIE Sl VA
2.2 BfERARS R

Xof B FEL R 43 3V 1 L X 40 RS H A B A A
WIEAT o3 9, 2553 (3R 1) o - A 10T A= Sl A )
PR3 5 /229 (CITES ) Bff 5 1T (2013 hig ) WS i A2
{NBER 2% [ Goodyera repens (L.) R. Br.)1 ffr, 3%
O3 A T L R AR LU DR 1500 ~3 800 m 1Y 1L b
B

PP ERE Y L0 R A5 ) W SRR R AT 2 A, SRS
2 B2 &, MR K ( Gymnocarpos przewalskii Maxim. )
A, B 25010 T 08 BRIE AR T3
e A BB L X R 2 000 ~3 100 m HrL AR AY
BRI, A AT VRS SO R AR R ™ 5 5
Wy B A T3 AT R T35 58 AR B i i 4k
2 000~2 400 m FH LA

B b E PRI LT 64 55 ) R RR S 46 B, S
J& 25 BF 29 @ , Hrp s KRB (11 B M i 2 BEHIR
FHIRLFR S0 WA 4 F103 F A 16 B H
1Rl BRPVECHE B = Tk e ) 3 FhAh, fafh A

23 Ffr, 40 45 ke 2P BH M1 5% ([ Botrychium lunaria ( Linn.)
Sw. ) 35 5 B ZE T ( Gentiana dahurica Fisch.) F1 £ 4L
PEMIAE R 2 I fa F A 5 i, A 45 Hh BR B ( Ephedra
intermedian Schrenk et Mey.) VEVEDK MR AN H A 2]
2% (Orchis umbrosa Kar. et Kir.) 25 F0 35, 5 fE A 8
i ALFE W AL (Acantholimon kokandense Bunge) |
Bl 5 SEEK T R 2 (Arenaria aksayqgingensis L. H. Zhou)
FEEAEER L B (Arnebia guttata Bge.) S5 RS Y fG Fh
EIREIROEAE) AR =S NN LT FA8 - SN ¢
R Az 2% A fa B AT 2 A, BRI &k i 40 ( Salix
metaglauca Ch. Y. Yang) W% fI 21 5t K ( Rhodiola
kaschgarica A. Bor.) , & TUCN ({7 B 28 {47 8K
) BRI , WG T B R 12 ) A A o3 A 1) 4
2 Y AT I K A8 8 fs s, A A Ao S HCE A bR
T e BRI 2K 266 1 JL AR A 8 o7, DL B 5 i A b A
2 Tl £ A 137 Sy 85 FEL A 23 b PG g 1 DX o 5 DR 4P 1 52
JRBINE

Bl 5 R AP B AR A ) 44 5% (5 — L) WO i
A 2 Fh SRIE 2 B 2 B SRR | R g
BRI ATE R 1 s SR B AR R
Jiksiht

OB SR AEE IR A6 DCH s AR B AR A ) 44 SR
SREYMRA 43 T SRR 24 B 29 J&  Hob  RETRE(10
i) M2 2, MR ( Cupressaceae) | 5t KFF 24



514 0, S B EUR G R L DS B R ) 3 A1 IR D B DR SR e 71

BEFIAEMV R RS 53 50 3 . B 1 9 S PR
SrAAE A 31 R, W R AT Ko, B2 B
( Juniperus jarkendensis Kom.) . K I #t ( Betula
tianschanica Rupr. ) FNARE L AEFPAE it 11 9 i A
JPEFAEAEYIAA 10 B G35 B BUR Y 855 AOK K H
ﬂiU(Nitmria pamirica Vassil.) | NN S ( Rhamnus
minuta Grub.) F1 28 B V> & ( Elaeagnus oxycarpa
Schlechtend. ) %P2 B I 2 & 5 PR 4 BF A A0
2 Fifr, BIEAA A 2SR

3 it feg

3.1 BEEARZMFARLREHEREEDND MISFE
KR E

BRI HT A SR L R S P R L X 0 A A
B fGAEY) 67 f, IZAEERA N E EAKZ,
AR AR /D | 5% K AR Y X 2R SR R R R
ZIEN T EAUGEFE WA 5, PR T B4 A ) P
FEEAMARLIX A 1x10* km® A3 G2 H
WEAEY) 9. 6 F W K THmAEX (L 1 1A,
T X — 5 S B SR A 1) 3 BEOR 2 P R 1 X2
67 RUFN T FE AR X R TG ek U b, 565 Y
2t DI pk I | Ta) o 8 B R D KT A R I R e
A2 DX AOAE 4y 1 B A o0 S TR 2% 3835 ARk, A
Yy IX M T HOR VR 2 S A A AR B3 O %
R B 52) 12 X 38 KB o 1L 4R A7 37 7K 8 R it /KGR
FURITIE] T R WA, S LA AR | S
TR B R I BEHCIR /N B el T Rl A= 5
W IRy, IR 2R A A A T A 3) K IX Sk R
BRI H AN 20 1 RS, B Ts AR R A 2
K EBWmBAEAYI NS BT, 5508, % XIS Wi
et FE, SRS KR CILYS
PR IR 5 B S 422 i X 52 hy 3 i A ) 2 R VR A O
X E5IE A

MOKTEA A G VAT R T35 7 A 36 B A3
ELPEREEIL X, PR /R s 5 v il 2 S I S5 P R
WESIC X, R S am X, B —
S ARG SR A SRR s B AT R T 7 e A A B kL
ik 9 V5 R 1 AR G E A R A L X T e A A T R
AKX, TR B BH ZEAE R VG XU A o R P 3 1
RS KRk IR R % = I X, S 8K 7
I I A R T S AR B B

X 558 P AT 38 AP R I 36 A 8 ol S R O T 45 B 2
Horpr JKAPIRGE B3, S BGRIE ; 1Ak, BAE 1986 4F
FEXE AT IR R T3 o8 F A Bk B0 T35 AT PR R T
LS A SRR X FE—E R B AP T AR B
TP AT IREG X BE 34 by 2 X IS s Wi A A 00 1)
AR T AT R £ A, 6812 IX S8R5 s o s 0 )
RO R AL X
3.2 EEARLZMAERELXREZHRCHEDRIN R

A 4 R s B BUK 0 P g L X S G
Wy o A A3y, R B vh o A FIEAT R T8 7 A
IR BRI 30 EL PG R S LU XK 2 000 ~ 4 500 m (1)
LAt S0 R LS A LAy, (%O At sk 2R B H
WIS Fp 2 | TR L, DL IS WA AG A 40 4 v 4y
A X —— 5 R T35 % o 113 B 3 L v g 3
L XA A ST FLAR TR X, 2% XSS s W fe A 4
PRy IRl EECA NWIEMER T AW A
SRAEIP X SERE L, b e AR TS 5 58 F A
BB 42 < mpgaE i B AR TS s Ain R
AR ok v, ) R A 2 3 L B RRHL, IF LUK
2 000~4 500 m FIE B4 S O 5 AT s ELARYE Bl Iy
AT /R T B iR R & AU HT 2 g & =
S TR R LRI A R IR RS FE T R AR e
T DL IR B BRI 219 ERE RIS A H
TEIRIRAURRFL . B b DX g AR L Jinsi W
JIE X RER ST 2 H6 Wi fG AE P m DA ER B, DA DL /b
AR I Z S

WHFE X AT 7 Tl ES i Y fc R 0 1) 5 A o T i
BRI R AL FE S & R AR I 32 A 2, IR A &b
SR 3X 7 Az g RS B AR S H) A R IR AL,
HEAWRA AV, 200 7R 2 500 ~4 000 m
T JE T R IX, AR SIS A Fh 2 (b A= A
MR AT 2050 K ) B A 25 A (E iR A A2 N R 5
REJBLG, I T 3k S 37 B AR 24 i 24 AU, PRI I
NZPL PRI ik B A7 Jgl i Fh I A T BB b, LA
A Fp X SO PP A AR

XISEEEPU AN 1R 1% X I8GA 43 i AT F it Fh /v
£ ( Ammopiptanthus nanus (M. Pop.) Cheng f.]) ( X
Zo I AT ) VUSRI /NP AT TR 8 Y H 2R
SRR N 2 Bt s & R A 2 ) o g EL e
B SR B, AR A A BT EA T TG hiR & PR =
B B RFC R K £ Y FERR R 32 A A TR
2.000~2 800 m YL, (AR 2t S i A 7E



78 T BT IR 5 3 BT

07 4

FHSETERE 2 SR ER AR X IR ZBUND AT,
F/INDATFVE R S B 1, VG B P — B AR
TRk R KB E S A S BEE Y
Fh=E R B, 2 SR IR, 4 b4 02 DX 38 P /b 4
HE BN KL B AN IS 3 A T K LR Y
HE EER FE R R 206 B AR A
Hb X RS SRR B 9 AR B AR Rl
B A PR T S R A R B R AR IS I R T
e IR B A B 2 000~3 100 m AR5 Sic 15
B3, B BRI B A B oy A X 0T RE 7R A B 46
INg NPT IR AR NS — 20 F i, A %
FIRLA RGN (E, I, 76 BRA LR E o) ix g
Fist PP RLERE Y, T M S AR A BT, R AR S TE
i e BEE R, R A SR AR AR LR,
S FLOK 2 Hb PG g L DX F St A ) PR A R R R kR
I ) S i

AHIFFE L3 FEL R 23 b VG B L DX IS R A e AR
P A Sy H AR Z X XSS SIS AE Y () A
B FRUARL AR IS 2544 12 25 (B 43 A b SRy SRR IE I B 1 T
AT, A it — 2B AT .
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