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Seed Plant Diversity on Screes from Northwest Yunnan

DENG Min, ZHOU Zhe-Kun
( Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China)

Abstract: Seed plant diversity of screes of northwest Yunnan has been studied at present paper based on
herbarium and literature records and field investigations. There are 519 seed-plants found on the screes in
northwest Yunnan. Those plants are grouped into 103 genera and 29 families. The areal-types of genera
have been analyzed. 47.5% genera belong to the north temperate distribution pattern based on Wu’s dis-
tribution pattern. And 56.8% species are endemic to China including 10.4% are endemic to northwest
Yunnan. The ecoclimatic adaptation in both morphology and physiology of the scree plants was also investi-
gated. Herbs are dominant in alpine screes including 421 perennial herbs. Low and trailing plant, rosette
form, extreme low herb, and cluster plants, rhizoma, well developed fleshy or ligneous roots and domi-
nant dehiscent fruits are the important characters of the typic alpine screes which demonstrate the well coev-
olution between the plants and environment. Meanwhile, the use of the plant resources on screes has been

discussed. Some advices on conservation of the fragile ecosystem of alpine screes and using the plant re-
sources properly has been suggested.

*x*

EEWE: =84 HABEESEETE (200000070M, 2001C0010Z)
BRERA

YR H AR 2003-05-07, 2003 -07-07 % 4%
EERA: SR (1977-) &, EEEL, AFHPLKRERETR.



http://www.cqvip.com

| oo httg://www.gvig.coml

24

Nl

M OE Y W R 26 %

Key words: Seed plant diversity; Alpine screes; Northwest Yunnan

BRI AMER LA ESRE, B RIEEIR 4000 m Bl F 8 ILHE, BTk
JIBIZUE R REFRRIURLL, HREAREBRKENSNERG, 753 FEAE
BAZZRREEEROBHRESER (RIEGEMERER, 1987), XMHHEOBRBHEE
20~200m (PEPERERBES AR ELSEN, 1997), MAEHLSHBEBHKE R
F500~1000m, WAHILHXKB| LEXRAE (EEESE, 2000), EX—HEXSEK. TX
W, HREMNEI. BETERA, HEZANEL. HRESEKRENTAE, R
T, (VFETF 20~50cm MEFRAREPC, BARUHEERET,

MAMMTHER>, ZE5R. TR, TESAG. AYBREEASBEA, IHE
WRERERE, REEESAKENEYAEAHENGE, REBMFSHPREL
KFA4ED, ERERBUBPER T 5SHAMSBEMAELNWER, E8FME, HEREK
. K. BAEAD, g, AR, 2E%, BHER. AEMREVHEAIE LR
AMEE/DA 200 F 300 MAESEY), HPIFZRBAT AMEMME, BAAEMKET.
FEZWH . MHEMEAR, I “ZEAKREE” PHHEFE (Primula). #EY ( Rhododen-
dron . 595% (Meconopsis). BB (Gentiana) M E & (Lilium) ZER R AME A,
DHRERMGHEERIIELERE. HEFLR WL WHRELK (Paraqulegia microphylla)
5L/ (Aconitum). R%ERB (Delphinium). R EE (Corydalis) . EP5/E (Draba). MR
B (Solms-Laubachia). e RB (Sedum). L KJB (Rhodiola). [RH-H B ( Saxifraga).
T KB (Arenaria) . BT HB (Silene) . KHBHEJB ( Leontopodium) . FXEJB ( Saussurea)
SEBLROMBEESF (B, 1998). WIS LRARERERAREKNZRAN
WY, MNEHE (Frlleria) . BERB . 48 XB%.

BAEXTEE. HiE. EOME. BtEnR. PEDRE X BEAEEHT 74K
(Ram & Arya, 1991). HRIRFIE TP AIERIER (Onipchenko %, 1998; Komer, 1999).
B RN A TR R EEMEBEMNE N (Rikhad %, 1993; Zhao & Zhou, 1999; Prakash &
Singh, 1999; Onipchenko & Martin, 2000) #4TABFFT, A& LFAMERES T LT
FIMFIRTE 4 000 m DL EHu#, AR HRE. RIEGMAKER (1987) M oBEHRA
FEBETE AT RIS . 1965 FEZ A F ESHMYI R EMTWILE RS LIRARFEEC
BRELEZ (1994, 2000). BREEE (2000a, 2000b). [E¥H%E (2000) X EFEILERS)H
X FAMHT TS, B EEHEARRE. BRREAGBAEYYHFHERRNREFTR)
BABRZ.

BLRARLTEYR S A n BRI, RBEARRENAERELETREZ
—, BRAASETE LEGHRSHERROEDN, EoHESHRLRaEREEY. |
FHYOHBEER/D, APWERK, BURAGHASRERNES. BANTRER
ARPEEIMEFETEISELER, CES—LRABEYHBEHERTHRIENE, B
Xt A ZREHER AL . 4376 SRR SR U B AR B PO & Ll A R B B2

O REW, TR, 1965, FRILMABEDESHTLNE. ZHAFEYRFETRLIIFHR (RHEH)
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ASCEAH P B LR A YRR AR SR, SERGEFEILSLRG
MEAEY] AR RA YR, IR RS K& I & A RS BB 224K HE

1 HRUBEESHZE

ARPREERE FHEMER . HEILARTHROBBEEES, ME-MITHRER, SECEM
Wale, KB, BE. 81, 8K, B, WLBROWIIT, T#. K8, #EMNORE., K. 4
B, BB 2R, K, BH. TLF 16 M8, dbikdbs 2015 B, MY 21s, RTFHEEER
B—W4r, EX—RXEE L. REHEE, HremEdumEMd, AFRRITE AT —SET L. M
I, TEL—=WLkK. £0L. YEEILKS, FHEKR400m AL, BIRE 4200 m 25 8 1Lk
RZ, B S5000mKLKAE 20 LK, XIUBRRAERE—HROBER, hFeiE8ERKHEL
fE, BAMEBBEX R ERRETFRREAE D NEEELBRIERTEFEEY (7, 1990),

ARFHOEFELSLRAG R FEAD LSRN TESE BRE . (SHEYE) 1-38; (ZHHAY
£ZF) (B, TH) (RIEE, 1983); (FEHPE) 16 6H 1. 05F 2. 5 HEF 1 H. 265, 27
B.8%. 28, 3. MEFE L 2W. B/EBE M. 375, 4B, S5EHL. 2. 28, 4 BE
2. 8%, a7THE M. 9B, BEF LM (EEAYE) 1-5%; (RKHLREERAY) (L.
TH) (EXCR, 1993); (PEMFHEAGRERE Ob&)) (RESMTHE, 199); (ZEBLIERHR)
(BF=, 1998); (FEEENLUTFELF) (HRE, 1994), UBKEIERTREFLEENT AWM
YR A D EEKE, FERTEREREARYRRIESE (KUN) FEERREED 2%, B
STERE, BEENTFBRAORE: MYE. ¥4, RE. RNEZ. Ha. BN¥L. 45X,
PR, SAREER. ohREEER. £5 I, £8. ke, R, TR, RPSER. §F
H. BiFEA S, HTALRSFRAR, HAREESTHE., B, ARSAESEE, HKRERE

% (191) FEREMYX RS . HIMKESKE/MAZEXNREILS LR M FREAYESEN ., A
VRBEHASRFET T RES,

2 HALSLRERABARRR

EAELHB LKA EERUSL, T5RLEAME, KR, KX, BmEILRE—-F
TSRS RA G R AMN F BRI, RRAaEE A MSENE . TEET, MR,
BAME (ZRE. GKE). G/, R, BESTHED NS AEEARIMEM.

EFA TERSERE,. RESKXIR, HEMPEESRETERRBEER, 5
EHRAETRARAFEERABNES (RKF, 2000), BFEW0AZKESH, BTE
IR ARG T XA, EERERNEW T AR, FEXEHEAImX, JH
TEARBE RO RS ERE. REEW, ABRE, XNEX, BkL, BED, EX
B E AL A T3, 5 AJE, FREGE, kEBEFERRNRERRXAEEXE &
e, A KRIKK, 5~10 AR VEGEIMR MRS (REF, 2000), HELD, =8
%, BKED, BELA, BT ERSEMBEEE, tWERRaEENHEHTENE, HK
£ZERT 6~9 8, FHEE3I00m U EHEL EREAZERKS, swhh, EAREIERR
Elige 3 TR E XA HEER, EETEILFRMRE, RERT (BIRs%, 2000).

BIEMmA (B 3588.6m). ML (K 2393.2m) B¥5 1957 ~ 1980 SEMHICHR, HAEY
BAHTE4.1~5.3CM12.1~13.1C, BHRRIRLE 12.4~12.8CHI 19.3~18.6C, AHE
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R -3.3~ -4.3CH4.0~4.9C, BFEKNEHEFTFS~10 A, KEAES9~
11.7C (BERERREZPOSERBE, 1985). HFRAMENMN FHEIK 4000m U FE
B, ESROTR, SBH-E£3E. DASSLRE, A3FLEE (5429m)
FHYRBH-7.4C, FRKEHTHENARTNEES, EHE KR 400 ~ 600 mm?,
ERFLERKEN 600 ~ 700 mn®

3] ARALSLURAEEMTFENR RSN
EVILEURAM MM FREYARFRG L SIOM, FBF 2058, 138 (F
Do HPWNTFHHEYEEE, BN Y4B Q7T/, SHAMMTHEYH. B. a0
B HATEIHR 79.3%. 91.3% . 93.8%, BTHHY 457 & 288k, 495 13.8%.
6.8%. 5.4%; BRTHY 2B 2B 4%, FTHELER/ND, F5R6.9%. 1.9%. 0.8%,

®1 FagsTHEBET
Table 1 Statistics of seed plants on alpine scree

#14 Family name JBBUFH I Genera/Species #4 Family name JBBUFHL Genera/Species
FBH#F Saxifragaceae 3/70 L#+% Amaryllidaceae 112
3%} Compositae 14/60 - ZH} Polygonaceae 4/10
AR Enaceae 4/42 F&48#} Campanulaceae 2/9
+FHR Cruciferae 11/32 JT O ER Juncaceae 1/9
2B} Gentianaceae 3127 S HH Borgainaceae 57
EHE A Ranunculaceae 7126 EEF Cholranthaceae 1/5
X B} Scrophulariaceae 7126 JBIE#} Labiatae 5/5
#RBFAER Primulaceae 2/25 BAF# Liliaceae 3/5
RFEH Umbelliferae 9/24 Bt 328l Onagraceae 315
AFH Caryophllaceae 2123 ¥a%} Cupressaceae 1/3
FEP Fumariaceae 121 PEFE Cyperaceae 212
FF Rosaceae 2/18 HER Bignoniacese 1
G5} Leguminosae 417 FREF} Ephedraceae 11
BHIE} Saliaceae 117 KE# Euphorbiaceae 1/1
R RB Crassulacese 2/16 A3t 298 103/519

MBS ERTER . BEEER. R, ARERI R M KR B R KK F
REEMYMEEL, 708, A5KAMEYERN 3.5%. HPREEREYERN
£E (F2), H63F, HEMEM 12.1%. FREREL, A 4E, ABERESE 206,
WA, EEFL (Ranunculaceae) . XS Ft (Scrophulariaceae). SEJEFL (Umbelliferae) . iR &
#FL (Primulaceae) ZFILIBH AN EMARER AR L EEHARMLE. BE. HOFIHTE
it 66.5% MY EEEP A TILBRFSHEHN S NMEP,

BEPEHTEYBENI XIS (RIE4, 1991), HAMMSFHEYTLH 10
ARHXEE (G 7 DER), Kb HUBH 4 A i EE DR /T
HHaER, 4905 SEER SR 30.1%, 55.5%M 16.5%, 9.1%, LR FFER

@ ZHHDELERZARFRPRERR, 2001. ZHASSIIERFARRPRXERITY (ARER)
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WRIWA A . A (BHRRE A . R SRS I &
HEFA SRR, BRS 2~7) HitE3R, SEREK2.9%, B21EZ
AN BIREE (Ephedra) FKEE (Euphorbia) R 1A T YN FnBAHT 38 BH (8] by 7>
HBERE (Gaultheria) . WREBHIMAEBMTEN ., XM, BRMRAEIEEIEMILTF

£2 AALWUREREDS 10U EHRESHER
Table 2 The genera with more than 10 species and their distribution pattemns in alpine screes of NW Yunnan

/B4 Genus FFH Species 4y#i %" Distribution pattem
RHEHER Saxifaga 63 JLiB#  North Temperate
HBESAER  Rhododendron 30

LB  North Temperate
O XKER Corydalis 21 LB  North Temperate
RNEHR Saussures 21 JLiBH#  North Temperate

FHORRB  Arenaria 20 JLiB#  North Temperate
JbRR  Gemiana 19 #FI%  Comopolitan

B Salix 17 JLIB#H  North Temperate
REER  Primuda 16 JLIBH  North Temperate
#k%  Cremanthodium 14 AR5 E Asia

EYiR  Draba 14 JLIBH  North Temperate
LAER  Pedicularis 13 LB North Temperate

AR Allium 12 JtiB#F  North Temperate
EBRER  Potentilla 12 JLB#F  North Temperate
BWTHB  Plewospermum 10 IHittREB%  Old World Temperate

£33 MAERHSHERER
Table 3 The areal-types of genera on screes

XA B SREEMESHE BB SARENESHE
Areal-Type Number of  Percentage of total ~ Species  Percentage of total
genera general/ % species/ %
1. #5527 Cosmopolitan 8 7.8 53 10.2
2. AR Pantropic 2 1.9 2 0.4
3. $AE T BH FnERs 38 B (R W o A 1 1.0 0.2
Trop. Asia & Trop. Amer. disjuncted
8. JLIRHF4> 7 North Temperate 31 30.1 288 55.5
8-2. Jutk - M4 i Arctic-alpine 6 5.8 27 5.2
84. LR HEERATEWSH B. Temp. &S. Temp. 10 9.7 48 9.2
8-5. BRVE FNEg 35 R (B U 43 1 1.0 4 0.7
Eurasia & Temp. S. Amer. disjuncted
9. ZRYEAILEEMT i E. Asia & N. Amer. disjuncted. 1 1.0 1 0.2
10. IBH#-RBHF 7 Old World Temperate 7 6.8 2 4.2
11. BH TS F Temp. Asia 6 5.8 9 . W
123, bR BRAT - #H T Mediterranea to Tentp. 1 1.0 2 0.4
-Trop. Asdia, Australasia & S. Amer. disjuncted
132. PEUEE DRI 5 4.9 7 1.3
C. Asia to Himalaya & S. W. China
134. FIEZEE DRI - F/REFAEAI Mg 7 1 1.0 1 0.2
C. Asia to Himalaya-Altai & Pacific N. Amer. disjuncted

14. RESH E. Asia 1 1.0 1 0.2
14 (SH). HHE - BRI Sino-Himalaya (SH). 17 16.5 47 9.1
15. FE4A 57 Endemic to China 5 4.9 6 1.2

Bit: 103 100 519 100
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PR EX . KR X UR A6 X 2B 8 R M E 1, (BIER
REZ, ZRUR, FILEELRRZBAEHNIHFRER, ERAMAFHILTE
ALK KELIE Subg. Esula #Y), X—WEHEYLIEKE KK ARG, T HTFRRE L
REEEH MR EX , ABRBEILE, HE -WMHEERT. P THMX 46, EREG
ML —F BRI /NAER ( Gaultheria nana C. Y. Wu et T. Z. Hsu), X—a R
NRSHEREESRBEELEHEX, B . TRERS 8~14) HESTRE, H5BE
) 84.5%, HPREANBHAGE, BEROSGEE S 47 (BFRHF XL
), WHHBREEILR A AT X R R8N E—,

MBRADRHEFE, MEEZMRIEHRAEN AR, FULBHAF R, BHs
RARBH AR A 2L R AT A, BORAMEY X REIRRMREMER, 4246
BHAMORBREX X MR GES (R2), MR, DhE. £5 KNEH. #E.
RHE ., BERSREMEN THRAMIPENRLEERRENRE, FaEML.

2.2 HELHRABEVHSEEIH

FERABET L X R THY 7 954 FF, FEBER 24, PEBAEM S 079 #
(B, 1994), EFGLAPE 3 MEEPOZ—KBILBE, HYEERsdata
FH&, BEEILELRA M LR KL RETHEE LK, ERED, (VAR
KB (Cyclorhiza) . ¥EFHB (Hemilophia) . &K% B (Syncalathium) . ¥LFHE ( Dipo-
ma). FHBIER (Sinolimprichtia) (27, 1994) 5N ESER (L3 RHEKTILHX
BER), SAENUSEREEN 6.9%, HERXAE P EEEF 205 F (4045 54 FHETE
AR, HEILE A MR YR B 56.8%, KT %K il X 4 A i OF 1 K
(63.9%) . WAMEYRAE TR SERRIFET =4 K FEYLIR A2 PI5RZE [ & T
UELERKNREEFEVRR (R4,

mEATEL, BEMKEEPERERE. HSE. & LOX. BESSEILD
B. ARG, LB HER L FRMA, R ARG SEEYMEE. X—406h
ERXEWRAMAEYX RPILEHIHRBEYEX - XBBARKRRE, HFRERL,
BB R,

TR R PSR B0 IR R S R 1Lt X 7528 =0 B SRS LE s P R B E A &
. ERFEMEEMSBEFIEABYINRR, X FREBILM X L KRR ERY, B
HR7EX — X FBA RAEST Z ks, EmE RN SHREM, EXRNBIRR
BIZEREITIL X 20 T 4 WK (XRE%, 1986), KIS REIKRE, K)I#SHRTE
X—#X A5RARFHEANS (PEAERETFRSRSSGREERN, 1997). £
kI o RREE KBV, by e 8, SN X B LR 51| B
BRTT BAELEET, FABMNLEREE. BENSH, FRERSENEILESE,
TEMJE BRI KIS . BB REERT, Xyl KRR ERRERE
HHEKNXEEBI B MR, B8, EFMMUEEHSLR, BN, XEFFERAEY
FEEM, MEFRSGERAEEES ((PEARBE) HEZRS, 1983), RMER
AWK, BTSN R —, THAMEMEEI X TEN XIS RS, #15
WA M P LU T PG b X 4 A b L B B B9 KR
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Table 4  Statistics of distribution of endemic species among the genera
VA X R E A R
FhEK BEREEHREE o7 B BB/ %
The number Genera and the number of endemic species of China Percentage of total endemic
of species species of China in
the survey area/%
BA 108
HHERMNER
Genera of More [ H BB Saxifraga 39  tHSJB Rhododendron 19 HHER Corydalis 16 37.6
Than 10 Endemic X-AL3ER Arenaria 15 JEREB Gentiana 12 WRHFLR Primuda 10
Species (6 genera
111 specits)
RAES~9M REHR Sarssurea 9 ¥i/& Salix 9 LR Pedicularis 9
HEMKR EH5 8 Draba 8 FL 3B Cremanthodium 8 T8 Pleurospermum 8
Genera of More & 70U/& Cassiope 6 BER Allium 6 R Delphinium 6 35.3
Than 5 Endemic ~ SM48/8 Androsace 5 HER Asragalus 5 BB Solms-Laubachia 5
Species (16 genera & K/B Sedum 5 EHB Rownculus 5 BEEER Potersilla 5
104 species) 538 Aconitum 5
REER Logotis 4 JTOER Juncus 3 MAE Ligusticum 3
A F KRB Rhodiola 3 RhAEIE/® Lomatogonium 3 B IER Cyananthus 3
BB Meconopsis 3 TEF B Swertia 3 2R Saxifraga 2
BER Chamaesium 2 A L%B Syncalathium 2 BEHR Soroseris 2
BBESB Eririchim 2 KBEB Leontopodium 2 TERIT® Trachydium 2
BFEROT 57 BEMNE Veonica 2 \WHEE Sibbaldia 2 TEIRB Lorostemon
o) FEH A Anaphalis 2 HEER Hedysarum 2 YR Hemilophia 1
Genera of Less  J1B/& Fritillaria | HF R Incorvillea | S48 Bupleurum 1
Than 5 Endemic  F#1/8 Sabina | FHBE B Sinolimprichiia 1| REERB Campanuda 1 27.1
Species (51 genera K¥/B Rheum 1 B Aster | Mt 3B Trigonotis |
80 species) JHTE R Heracleum | B3R Megacarpaea 1 B/ Oxytropis |
KEB Erigeron 1 HATEHR Cheiranthus 1 HEER Auga |
JBRE% B Dubyaea 1 B Polygonum | JKE® Ephedra 1
RAB Cydorhiza 1 WIFAAE Linaria 1 E{# B Dracocephalum 1
358 Ajania 1 P38 Braya 1 ek 3 /B Dipoma 1
EILEA Chesneya | 4S8 Rhyllophyton 1 ®ER Ligularia |
HRIERE Loydia | /NEHB Pyrethrum | HEL IR Oxygraghis |

3 BlLREREEMHETEN
BILRARRR LA NESRERE, REESANSRBE. B RENR, U

e, BETERZ. 2FHIEER, SEMEX, HEELYHEN, HEREA, T%
Bk, RENGABEEN, £ HERTARE T SRS 0 Y 8 € &G BAR X HE
M, EYAEKER, —FHETHERERER3~4 A, MYEHESHEN R, ¥
RSk, TR, Bbkof, MERIKE, KPS HEEABIL 480m, 7£4800mLhE
LY HEAMY), FENEEAM ST, Ei b, MITH, ZFAMY; —FEEDE
B IREAMR (Komer, 1999),

WAME FEKFVENHEY, ¥HABEN (WEEM) MHEEFREDNFE
FALETRY, EARREEARPERRERRAEK ., BT, LEREYRH ERFSER
e, (VB TRIRZE, SR, s Sa HfhRiR, B, RAMHEYRAEERL
BELMY N E SHEY LR 93.4%, FUBEANE, K87.7%, EAMEE L, AR
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THIFME (Sabina). WEB (Ephedra). FIZKE (Gaultheria) . ¥ESHLIE . HHUB (Cas-
siope) . F5MHLES /R ( Diplarche) 6 1B,

YT TR A MR MELN FERESMK. I EEMGERIITH ERA
MAET, MY5SKERTREAHFEMNABRETR, 1, HEERNREERNRKE
Tz, RARESEREYWIEE TR, 5—FEm TR LER. EENHERKE
A, RAMHYEERBTELT, HWKAREYALS L EAHEMBAM, ¥AE
BRERERNY, FEGESHMBYRBRKTHER, W, EIREYAEKES
BRMBIER, WERAMBHEY D LS8/, R dm T 3R E KT %R,

WAMAYMH THTRSE, RS K FREEZEEY, AR THEDEEEFAA
BRE TR, TRUKTMEFRYIE ., 0% HiAMMEYEARLRRER, MTREE M LA
YIRKER 3~8 5. REASSH, KETHZABMENFME, BT LR EHARE
AFRER, X—HR R RO MY S8 31.0% (FS). XMREBRARIERKN
HRIFAME LR S HBIE R, 45 85%, HERES. REE, 48K, 48R, iR
¥§ (Androsace tapete) . TR B, Fk%H ( Cremanthodium spp.). T EE ( Corydalis
bulleyana) REFQIEREMYIPHRAE R, WIFTTARRGEZE], ik 50 ~80 cm, EMRSH
BF BB S MR, WRRE, FIRENESERZE, H6.7%HEYER
HHKFENFR, TIIATEFETA B AR L E P EEIFRKSRT, MEHRRFE,
2.1% HHEYIH B ATARETE LS M B R AR PR BRI SR SRR 47 AR i) PR O,
WNEBE S5 ( Corydalis hamata) . THERE ( Corydalis densispica) %, BARKIXNH T HT £
WAMAEY, BEFOATLEE MR LA KNEYRFEEEN T KiEHH
TR AMET DO EIE A KR IRERR, B EERARA T2 EE M, 4
VIR E R EE PR AE SR, B A YT B — B e 72 B aE 40 A BREE R IA] A iy

Mk, K, EHENME, KREMNET ISR X —FRIF RN RIFE ML,
£5 ABELELRAGRRTFHYL TRIOEARSRE
Table 5 Special underground morphological characters of plants on alpine screes of NW Yunnan

AN A WA %$Hm) LA %ﬁ%ﬁ%ﬁmw%@
Underground structure Livig form of plants Shmub —E T4 EF4% Percentage of the special
of plants ving P Annual Biennial Perennial morphology type/%
BTFERS RARZE Rhizome 0 0 0 102 0 19.7
Morphological characters 25 Tuber 0 0 0 4 0 0.8
of underground stem  #%2E Bulb 0 0 0 9 0 1.7
M B HEBR Slim and 0 4 0 36 0 7.7
cluster fibrous roots
EiE AR AR 4 2 2 153 0 31.0
Well developed fleshy
BHRBRES or ligneous roots
(Special morphological HE#R Earthnut 0 0 0 5 0 1.0
characters of roots ~ ZZEI FAMR Fusiform 0 1 3 7 0 2.1
fibrous root
WEABBEERE 59 21 0 231 1 60.1

Common fibre or taproots
system
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AR TSR A LAY S BE SEEATAT. mEARKNER. BEAEES
IE S A, MimEmEe 38, REHE TR TAERK, REOISRESILERET
WK, ERGXFREERAE K 7 KRR R i T0RA T ¥ shebi A & T A B a9t i
W —MREEE, MY RAESH T ERRERK, MHREL TRESB S 0RA 2
B, NTEBXMERNELE TR XMEA TR S5 ARNREE, BENKNEEY
BICR, HBPEMAN, ERGHEFTERNESBHE, mXSEER/N ERAEEK
WHRKE T TAERKK I, ABRBAYSKARAFRNEEENYE (RIESMKER,
1985). X—RIIZHAMBANEDERAMER . TEFVIRFAENERAET 4%
. FRORERERER, B 7= 25 k.

BRAEHIARERSIL, FiaMEy T 235d A58, 19.7% A MAEY A X —RHE.

HAFERITEMEENFERERHNEMN. FEESHE, 19.7%WEYERE ZEK
RARZE, 2| ST 5 BB/, 510 0.8%H 1.7% . SHEWEERENESIE
BEo AURZEV [ MEEA BN, MEBHTFHEYEATRTEE, H 4T E2RAKED)
TS, AL BCEFR AT EHAEBE MR, TEEREBIIRBRMHX, XMHERERT
AMHREEZEFERERE L, MBREK. REERAMNDASHEEYPE AT L. 88258
SEH, WRW N (Fritllars delavayi) . JRRIEWAE (Loydia oxycarpa) WIBEZESIIE ., 8
AN, AUE 1.5~2em, B 2~4MBERAARL; BIMEAE (Allium ovalifolium) BIBEZERR—, 2~3 4
B4, ERER, SMERKERA, TESEZENBINEHEIERAER, ZHEHPIR, BAHK
PERAVEM. BESFF (Lovostemon spp.) PERAENBETRERFE/IIABBEE,

T MR E R0 REBBEREERRIR. UEAEY IE (R6), H
HASEAERAR L TEAL, SEYEEN 81.1%, KAEYE LD, 63, HEEFE
N7 A RARE P EMOMRR, X—EN TR SR 74.6% . SR, EEHE, B4
MY R B R M EEEN TR, SWAMESEIN 43.1%, 5RO MEEYIK
0% LA Lo SXEHSIER B TFRI—MEY L. BEME K EEFHERERERSE. TR
FRE, FELHRLCRESFEREFAOMCNZE, B MW, R MEYkRELS, WEAL
AHME, SAER. REER. RER. EHRF. ERPEHER (A4 7.1%); @Al
ReYEdHAREFRE . ABERTESREREMERE N REREN MM, W0
$EE ( Chionocharis hooderi) %o BABEMELORE, WMILERBRE (Arenaria
oreophila) . $RFEMKZ (Arenaria polytrichoides ) T JF s HM§ ( Androsace zambalensis) .
BE—RREEEN SR, HYERERETE (SERR#SE) (Ah4.4%) EXRNEH
BARTFRABKFHEPREANEL. ENHENIHATEZE FEEEL, AR TRSH,
R, B LA ZENBE, MEWESE T RIFRNARNARE, HINEHR R RARE
AN, TASREMEABMERN T X, 5455 RAaMEYK 7.1%H 16.2%.

WAMAY 86% BA A EMBH. PRELR (EFEENE) XREERKRTRAES
R, ShEEYH, ARA RO EEYRE.

WAMEY ST REE BHERNEN TR, WE (BEF) BSEETSNRER
HRPEHANREFRRBPENE. fi—LE b (BHF) BERENERRNHE
A%, MEHE 1M, KSR 1M, RUBRESHERR, RIPHFE, L8, 2
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EPTREHRE, METF%E (Saussurea obovallata ), MAMAM AL H 45 5k BT S XHE
PRI KRN 16 B, G35 (Rhewn nobile) M b IRAEIM:4k, 1% T % BB ERHEF,
AREETHRGET, 3 RFNRTPER. ERAMDOEYIER SRS R ENER
ERBEYERLE, MALSLEREPETIENER TROBRE S 5EE 070
Y, SR—FEFEEGHEY . HYTFHNAGERANERORESEERKK S ~9 ARE
TR, EMELKREPSEEL, BEERGBEEH, USLEaGRNEZL,
. F6 MEILE LT A ERTFHDIT R - B ARE
Table 6 Special over-ground morphologic characters of plants on alpine screes of NW Yunnan

HA (455 Fb) . ,
W - —_— Herb (455 Species) X AHRAEES 489
WA R R (63 #) —FE —F4E BF4 (L) MYFBUR MR %
(29 %) (S#) (42150 Total mount of the Percentage
Overground Plant ecotype Antula  Biennial Perennial .
. ) morphological of total
morphology (63 species) 29 5 421 (1 species) _
species  species  species type species/ %
K EEMR Low stature or 47 0 0 11 1 59 11.5
prostrate form
#4R Polster of cushion plants 15 ] ] 22 0 37 7.1
TEBRTEMSTE  EHEIR Rosette form 0 0 0 108 0 110 21.2
HRIRBHIEE  HMEEEME Clustered 1 0 0 84 0 87 16.8
Speical over- plants
ground shapes HI/NRUEEA Middle to 3 3 232 246 47.4
of plants small size herbs
PR AEY) Succulents 0 0 0 37 0 37 7.1
/N Extreme low 2 2 66 84 16.2
small herbs
ki E22 842X Pampiniform stems 15 0 0 66 0 81 15.6
JE 7 Special HHEEHZE Cluster 40 0 0 29 0 ” 13.9
characters of  polymerous stems
aerial stems
HA GRS B % 12.1 87.7 0.2

WAL =8 KA, RERRETSER, FHEMLTHRAOMEE RN
BRI, BB A TR EFRERKE TE LR,

WAMRLEBUTRELITRE, §99.9%, REXBME DRI NIBR (298
ML BR (87 F). HER (28), DER (4#)., EAR (2#), MER (18
R, R 7R, KAR (10F), #8 O f). RER, (EATHEAERENEN
INGRRTF, BREKNERAE, AATURKYT R 3 RE RN TR LR
MELARER, SEa4EKNLEERM, ATHE, BEYIRAMETRAEN.

4 BUREENEDHBFERAR

WFALF A AL A Y BN R R R IR, ESRE MRS, KMy
FEER/N ., EYRE, BHERETSREEETAMENEYR. R0 M 519
FEYIP, 4 436 F (5B 84.0%) BA—EMMHEMAGRAMENEYER. BT
R E/D, BARKHEERET, ANEKERNEOREYR, LOHW. S, EY
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MN5~9 ARA ST A, REBRRHWENE. RRGITHRA MR EDEF AL REY
B9A 350 7, HEEE) 67.4%. WHAEFLEFNMBE. A, BE, REE. 3%, FEL
. BHIEFERAMIEI A, WH, BFETARHEDE 83 fF, 58K/ 16.0%, H
PRABSABBEREAY, HPRLERT (Sausuwea laniceps). M EX. HHEE
(Neopicrhiza scrophulariiflora ). B N &, HH 53k (Aconitum tanguticum ). B #E % ¥
( Corydalis kokiana ). IR} EE AR HAHME.

BRI, AANTRERAESRHSHE, WIX—REERARNBRENEE, —EHEYH
BEAWTRE, NEMHG. MZBZHEBRPERSEFER, RN, \EE. EHEE
PIHERESRPEY . EmMAANRAMEYNAERAESY . RIPAYFE. BEYREK
8. £F . BIEESEHMR TERAFTER P RERANMR, REEBRABEYIEN

REAESRAEGHIRERYE, RBRFSEEFZAREDREA RENS ARMERR
BRI RREEtE K RRIE B

(8 % x W)

(hE R0 ﬁﬁ§ﬁz§, 1983. PEARME-HYHE (L) (M), b BEBHd
*@ﬂ%ﬁﬁ‘gﬂﬂﬁ%wf%ﬁﬁ%, 1985~1998. =HMEYE 1~8% [M]. dbal: BlEdifRt
hENEREEERSSPEER, 1997, B ARME (M), dba: BEHEH

hEBPERES, 1962~1997, FPEAYE 6EE 1. 208F 2. SEE 1M, 68, 78, 88, 28,

3%, MBS oM. 5HBE M. 7% 4. SSEEL 2, 2%, mﬁ%zﬂﬂ 68 %. 67 %% 2.
9%, BEF 2 (M), dtx. BEHRd

FRE, 1993. EEUaXFAEES (M), BH: s ARMEM
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Ak, 280—287
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SERBRANHR (M), L. *@%ﬁﬂ%&ﬁt 274—281
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RIELS, THME, 199. PEAMFHEHEEE Ot&) [DB]. BH.: ZHEAHHRM

RIFGS, REKTH, 1985. =igmEg (M), Jbmt: BlEhiiit
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RIFG 4%, 1985-1986. FEEMYIE 1~548 [M). de3: BEHifRdt
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