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PRAGETE , Horh L HeRIE Hrshik 70 4250, (0 ¥EZ BH(Chenopodiaceae) . /3 7T BH(Caryophyll-
aceae), T FEIEF} (Cruciferae) . BEFl (Crassulaceae) , FEHE Rl (Saxifragaceae), Wik
B} (Rosaceae) . E &} (Leguminosae) . #gf} (Diapensiaceae) ¥R &EIER} (Primulaceae),
BER (Plumbaginaceae) 5%} (Boraginaceae). 2%t (Compositae) FIFFEFEL (Cy-
peraceae), A 17 " E: LBk #E (Ceraroides). TILER (drenaria), E2E (Ste-
llaria) ZzF5 & (Thyllacospermum) ., 2358 (Draba), MWFEE (Solms-Laubachia),
L KE (Crassulaceae) ,[EEEE (Saxifrage) W EEE (Sibbaldia),HEE (Astr-
agalus) JREJE (Oxytropis) EHEE (Diapensia). HHBE (Androsace), RIFLIAE
(Achantholimon) BEEE (Chionocharia) \AFEZE (Seussurea) FIEHEE (Kobres-
ia)o Hrh TR 21 7, REEE 15 i, AULGRE o 7,38 S FRE FERREDN 64%
Pl ko

AXRBURE YT R, EIE T —Ei0 R, FER P EEER S E(FEN, 19578
45519763 Daubenmire, 1959; Billings, 1979; Raunaiker, 1934) . ZEEHNA, ﬂj’l_,ﬂ:ﬁ;&:j:ﬁ
R X R EOE LT, EYEERNEEEST RS —EREFEELES,
1985; MR %, 1987 SR, 1987 3 8 KL%, 1980),

FEEEAMNSE A SR BB FEYEERRIENT RBEL, %_/\fﬁf@
HROFAEAXFERERES-EEEFE. O WEERER, AR TRREDOA L
25 ¥y L FETDRERY & REALEI RO FT & R A, SR Ok B2 kB
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Table 1 The root type, stem type, life form and propagation pattern of 45 species
of cushion plants on Qinghai-Xizang (Tibet) Plateau,

: TR
i Root type %7 Stem type | 4iET Life form Prgg:ga-
Name%#ﬁgsﬁecies i
: o | AR EE | WE GRE o B EFRES BT AEEE
Axial Adven- A Rhiz-| Short Prect By | EB | P |daEm
titious, Stem | ome [creep. C H mG| s | v
1. Ceratoides compacta + = + + +
2. Arenaria baxoiensis + - + 2 +
3. A. breviperala + * +* 3 +
4. A. bryophylla + + + -5
5. A. chinghaiensis + + + + + e R
6. A. densissima + + £ - + +
7. A. edgeworthiana - + + + 3
8. A. festuloides ES e + = - + $ L 3=1
9. A. kansuensis + + + + -
10. A. kansuensis var. acropetalal =+ + = P +
11. 4. lichiangensis + - + + + + 4 F
12. A. polyirichoides + -+ - > o +
13. 4. pulvinata + + -+ + +
14. 4. roborowskii + + e 4 %
15. Stellaria decumbens + + - -+ 4+ + + A e
16. 8. decumbens var. pulvinata| + + =5 o + + = + | +
17.Thyllacospermum caespitosum| + + 43 s is 5
18. Draba alpina = + o+ + e
19. Solms-Laubachia eurycarpa + + + + + -+ + |+ | +
20. Solms-Laubachia sp. + + + + + B + |
21. Rhodiola juparensis + + + + +
22. Rh. quardrifida + + + + o+
23. Saxifraga lichiangensis g e + = o o g
24, §. wibetica - o+ 155 +or e
25. 8. zhidoensis - - + + + + + T B
26. Sibbaldia macropetala 4 + + + = + +ol e
27. §. reirandra - - + + - + + |+ | +
28. Asiragalus muttan + S + + L
29, Oxytropis densa + - + + 4
30. Androsace akbaitalensis + -+ -+ + + + R e
31. A. muscoidea + - -+ + + + G i
32. A. selago - + + + i
33. A. squarrosula T o + + e L + + | +
34. A. tangulashanensis + + ahe o e
35. 4. tapere + + -+ + 4
36. 4. yargongensis + + + + + ¥ ¥y
37. A. zambolensis + + -+ + + + o+ SRR
38. A. chantholimon alatavicum| + + + + g
39. 4. diapensioides + + = + +
40. A. hedinii e + + +
41. A. lycopodioides + + * o
42. A. borodinii + -+ i =
43. Saussurea eopygmaca + + + + + +1 +
44, §. subulata + + + + + + < N
45. Kobresia pygmaca + 2 + + | +

7 : H——Hemicryptophytes; C——Chamaephytes; G——Geophytes; S——Sexual; V——Vegetative.
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fEH B RN FBE A X, SFEERCILNEE, LRRIBREYD 45 F
(FRD,ZET 11 BHG 15 B XEEWEEBSROARIRERE, > HEEEK 3800—
5 600 K 2 [AIHY e FE R B R R A SR B, A KA LB A 3. e R (R D?
MERSE. BREUREELEEREY, N FHN A,

HERLSE AR L SR R T R Ly, SRR RSN R HC A R
& ARREEE FAA BEPER, ARNEARTROBERN K, SUWRE—PHONE. %
L WET KRS EW AR, LEIRERKS, % 8 —28 5 i a5 4R o

=. BWFEBA

EFEEEE LM, SSBEE. A0 ER, SESEBERAR, KRMETERE
FlL, S BB TRIRR « Ri#,1974) MMM ASE, 8T RIMERENEE. B
BE A BEKERERER S, B R KE EREE R R kST
WG BIKE R, o ERWE, —FhRE 234 Ao BRAEKTHMNEL K.

SR A AR, — B Y ERE R L LB 2030 EX, WA E ABREG
R ihe UEMAERKERGH, GEARARD +8, S NRAEERS BE5 K. &
L ES T : ' :

., #RREWODS-ESIFENYE

53 45 ZEVK MO 19 B R 0 » i 353 0 P BB EE 7 L K 4 L 6 B ot s R LM
B F AR, R YE M AR IS F SRR, DB SRS IAFIERG
fBE,BRTHA —RIENE SFEMEEE R,

(=) BREPR-ERHEHERE

BREHRERESHESL, SRS B8 WARESEE, AN B, BEE
F B, 0WEF b b EFERBE R EFR T, R R R e
SLBfEERE, RE—FAAREN - RERBRRNSEEDREREENEAS/NE
Ao BREYEDRELUT 3 75 ERILFRAIY A5 FHE:

L ikl B B AR, B AR, BRI R REZRERIN, B
At 10 XK, BIEH i, X R AR

2. 3B S TE s, BEERAERKRENY 3—10 2K, FARKEY1—38%, 2K
LR IR MR E TR, B SR B RAMNE, BN

3. HAEM RAETZMIN, ERMMALE, ERREREEREZE. SAM TH—1

1) %ﬂc%E‘Jlﬁﬁﬁ&ﬁﬁ?&ﬁ*a%iﬁﬁ%lﬁﬁﬁﬁﬁ#ﬂﬁﬁﬁl%ﬁis&ﬁt—iﬁiﬁﬁiﬁu
2) AICERRTES 264—266 I,
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DT RFALEE,

BoRE W B 53 KE — BT, R R B MR o 3XBE, 24 KW S 2 i, B2 B —
FRIUBL ST, RGBS S AR T B/ NRGER N, TR B BE CR) 43 5124 0.2, 0.5, 1.0,
2.0, 5.0 i, RAECR/ B B2 2.5, 3.1,3.2,3.8,4.4(RHL%,1980), FNEETES
RIS SREL, H/D THREY 8L, A BB AIREHERGE 2),.

£2 EFHEFASENEE

Table 2 Temperatures in different heights from ground.

R G P RITRLEE C°C)
myRART | 4 A& | SREECO | mmxm | BUERE renp s differen
% B . % T layers over ground
ists of ¥ titu. above eget. types emp. of
specimens Location sea lev. (m) ' surfaces in | 3 HK | LOEK | 20X
plants (em) (cm) | (cm)
=3=20) HERS
CO-45 Changmahe 4500 A Thine: Meat o 17,2 16.0 11.0 10.8
River P
HEzH AEREF{LEA
CO-18 Gyaring Lake 4250 Alpine steppe 16.8 13.4 12.6 12.2
meadow ¥
et 4
BHEL Mount. slope
CO-26 Bayan Har 5100 & el et 16.2 5.0 3.8 3.5
. Mount. :m:lcs PRING
HEE R
BaBL Alpine marsh
CO-47 Anyemaqgen 4760 s ke 12.8 9.5 953 9.0

(=) BEREHHRRSE

TEFBRABEE R EUK) 5 W, 1538 £ MJE S ML APEFE L 8k 4 600—4 800
KEVK )M RS HOBIERA, £ LFRMEXRALET, BPMSRZENRIEANER
BEL.EZHFMEBES 1.2—25°Co BRAMXRHN T, HE“BR"HNERLE,
i SR E AN ARE , B A RBENRENRES, PR REDHSE T " REH

HEREDOREFERRT B S HAROERR R REWIRZFIAME, EROEY
BEERSSEERNAR SRR ED SR 3 MR, LB ERB R,

1. B FENBRHROERESN(1R): X—RBEENMBRE.BNERAR
Bih B2, BI1E/\EERE (drenaria baxoiensis) iR B R (A. brevipetala) %
HEERY (A. bryophylla) , BHEERZE (4. densissima), [W/BEBRZE (4. edgewo-
rihiana), HRERZ (4. kansuensis), RMERZE (4. kansuensis var. acrop-
etala) . HHERY (A. chinghaiensis), Bl ERZE (4. polytrichoides), BIRERZ
(4. pulvinata) EIREFERZ (A. roborowskii) T 5 (Thyllacospermum caespitosum) .
I HHHE (Androsace selago) JE AL AHHM (4. rangulashanensis), TR SHkE
(4. 1apere) ERRFIYLE (Achantholimon diapensioides) ., WERIWLKA(A. hedinii),
ARRBIELRE (4. lycopodioides), B EMFIGLEL (4. borodinii) FaEILEES (Draba
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alpina) FHEY, ANLEFEED L FRM THFNEELEE (Sibbaldia macropetala)
MM IIEE(S. serrandra), MR BB EIR G, BRBHTERE, mREHEZE, 2
BT ER AT BT % %o 72 1 T ERNE L 25—40 &, T, —iK 1.0—
L5 2k EEYSRAERED, HTEFRNA, REROEFRD , BREZH KR
¥, EEDH LB REFRABR EBERE”, HEERFHMRNEREZE &L
B EIIRG T R RSN R k2 e, B RIFI“RIB & (B 1:2)o

2. BB PR EFO R EREIRE (2 &) X—RAURERDL, LETERA,
BEHBEE (dstragalus muttan) T MBE (Oxyiropis densa) %, TIIEESE
FRIMRE (corona), HE BB AN, M HEE, E R L2, BRI, BEEZN
SEE, FEERANEEREHE S ENGEBE, AEBRASEELEEXES, PR
S AR B L, R SRR 44—, A A B L, HE TS B AL, (R IR
BE(ERI:4)0

3. B MM EFNEFENSRREY(3R): X—RBMEEEL, BEFET
Z, R EEEE R G (dndrosace akbaitalensis), ¥iEE S M (4. squarrosula),
VLR (4. yargongensis) FEE S (4. zambolensis) WL EEE (Saxifraga
likiangensis) R ZREE (S. zhidoensis) SEENE 2 (Stellaria decumbens) FIEIRE
28 (8. decumbens var. pulvinata) =, ﬁ—%ﬁﬁﬁﬁ@%ﬁﬁﬁ&%%%ﬁﬁ? 185
2 Bz jE], B aTE 4 (B R 11:1—3), B8 —EN T 8k, ENREeiEE.8
T RS BB ERAA R I 76 1 AT ERINAE 4 10—15 2%, FilE4k 2—10 ZXK . E RN
IR A I A, FE R MR MR R (B R AT R B HERE", BREWELNB R
MR EAEREENEEE. Hit, HREREHEAT 1 52T 7 E,

#3 FHLREDEAEENESR
Table 3 The differences of heat-absorbing speed in types 1 and 2.

\ }yéﬁi;lifﬁﬂﬁl%;ﬁiﬁﬁ?iaﬁtlﬁﬁl >

2R tems recorded from leaf surface to plant body
LIH"%E LH'H%LF’CJ 1R 2 EX 3 EXR 5 ER
Ngmes of SR8 sufrafaces fae;::icles (em) (em) (cm) (em)
c) c) c) c) c) (G ob)
Ozxytropis densa 14.9 14.6 14.0 11.8 11.0 9.5
Arenaria kansuensis 12.6 13.6 12.3 11.0 8.8 8.0

B2Z.8% 3 Bne, R —HANE N ER, HHRRREDNEERR, 2 2E
PR, B bR, “RA R TR A E, T E R T ENE AN ENERRR P, BHER
WIS BED S EE. | REYNER, REZREE K. BRAARFIR
BREEEATEONSSTER, ABRIRBEEE,HNERTRANERES,FEERT
EHEREREE. WER 2530 EXNELEERZE, EROFRN 70—90F, 38
P EE FORERE, KRS XEFHELH RER, EZEM AN, EE9LRE
R XA DR R R E AR R, (R R EEE S ENERT
Y tE HRR . RS ESNIRET . LA HHREN T . B REEMR. HES,

« B7 &



DTES o

(2) ZETER(ERELR)

KT, FRENTESER. ERERENERBORIEY (hidden pla-
nts), BIINEEZ FEERBRER. SRERHNEREY, FIETEEGRZMS
EHREENEYEEERBEAEH B, EEE RSB RENNETEHAS L
BWAMEFREM, EERXRAEMAZERER (stem adventitious root), FHFTE
A 2T B R AR B

 RERB BRI, A REE . KN TBR RIS AT FRH B I E
BB AR b ER R 23 HR, B 0.1—0.5 X, RAER, HaE. ol
MR AT— 10X, B20.2— .08k, 225, R ELE NE K, St A EH
W, N 2R RARERE. SR RER—FE TR ARG FEER,

AR, BRI EEDE, T8 RE%.

1 BRIt an: FEEhRENEL, EEERARENY SRR E
B BB A A A R T 5 AR S fh KR, B R e e+
WEE, TEREEES S N, B RN LA 8R4, £ T RRNE,
HETNARASSRE, ZHANERIEERT. AT EYHKE LS TIkIEE
BIEF, MRS BKS S o 4 TRBEDIENKS WEATL, LR LT BhEE
TXREAR, HERATREALZER 1—3 EROBEE" N, 81E KBS AR
FIRR S0 K A B R B, B T AV I e X367 IR 5 BRsE Ao R o 3k
T, B HE R N — R E K KR I ), R T R L S R TR T R, R SR
P BT S AR, S ARG AR, B ERNE RS R BN BRY
e, B 5 R R HILE , 7 AL R . X EEARFEEZEEEEAME 2),.

£4 FEHLIETEENSL
Table 4 The temperatures of different soil horizons.

TR LR R )

HRERS 3 = HHREEGK) | The temperatures in different layers under
Lists of Altitu. above ground (%C)
specimens Location sea level (m) 5 Eg 105 3 1% 20k
(em) (em) (cm) . (cm)
CO-24 BBt AL 5100 i 5.0 2.5 3.1(0)

Bayan Har Mount,

Co ANEL
CO-30 T 4900 9.6 6.2 5.9 1.8

: =R .
CO-40 Anyemagen 475G 10.0 8.5 ¥n B

CO-21 4280 11.3 8.8 Badin 3.8

2. R AR ORI A M R TERELL 7E 1 AL L MRS, AR K, R
gbR ke, ER S L T R, TR A B B B R B AN RE
K EAT R, R A ER LR ER, SRR, EESHEEMAT RS T,
WK B E L2 SERRE. TECTHER. R —RREY, MmN aR
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K (Rhodiola quardrifida) FIEIRIEHZE (Ceratoides compacta) v, B HAIE R
ALEHR# L ERP AR ANRESL AMETNREREZNER LU ER L0
ZEM. PRXMEERNTIERBY, BEXHNTIERTEL T

(@) HFHEERS®L

HFERRENEERREEE, TENERSEBREEN T EH. CHEEX AR
£Y, LWAESINEPIE, BEZHERENES, IWBOIT, BROGE, BRI
it , TR AR, 8RR AR, DR AN . i, 7 bR B B TR

5 FEBRREMHTAERESERGEE

Table 5 The comparisons between numbers of leaf blades and assimilating areas
(upper surfaces) in some cushion plants.

¢ | XSER/EHE
R KT FHH/E | FHER/ER | SR/ ERS | FE/E 20 20 FUR R
HPEK _ R [E¥2HiEE [Photosynthetic
Leaf fascicles| Young leaves| Young leaves| Young leaves| Young leaves| areas (upper
Names of . 2 . . . 2 of a plant | of a plant surfaces) of
specimens 1k o ingl fascicles) . in“licm 5cm? in 20 cm? in a plant 20
diameter diameter cm? in
' diameter
Sibbaldia
feiranira 37 622 11618 68
Androsace )
B s b 7 i1 L 1502 24178 87
A. tapete 18 16 288 5707 97432 109
A. tangula- ) ;
P areds 25 12 300 5940 102300 113
Arenaria
pobiete S 20 11 248 4900 77715 124
A. densissima 11 7 70 1386 21980 az 49
BN 13 41 | 3 1230 2960 46943 71
decumbens

T ER LR AR EERA (& 5), fiEMR RERSE /D, B sk R AR R
Bist o B0 10 W —7h B E M RO T, ERSFAL K 3 E343

(1) fR&EEX, 450 FHERE 2/3 8 4/5, BT %Afﬁ}ﬁﬁ@%}éﬁﬁﬁﬂm
BRo EETH BRI, Kb & E RS ERE/D, BAZIERNEIRIEAMRE, EmEE
PEEIERIEE

(2) "R A BX, L RREXAES . FRE, ’%’ﬁ}ﬁﬂﬁﬂ*ﬁﬂﬁ &
RR,BE DM, BN TXEBORLHIETR,

(3) WHRIX , B HEAR » 2 50 5T » 3 AR SR BL AR ML, ARG ﬂ%ﬁ”ﬁ‘]ﬁfﬁﬁ, WP R
RES, XARAB K, RPZREZHNNT R

M LRI RS S S LA X RBRE IR 1, Bk 1D, AREMERE,
B 5 RA I £ PR IR L B E 4 A RAC RS R (thorn) SR E £ RIFE 2 B HEHEW
B AR R —RAEIRE, RBEEARR XERIRYBRE 30w &5, BRAIMRERP
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H1 BHREmlhBERE, A—C RIEAME, BbBlOfkfie 2 RE ST RBRIE.
D—E.BEHALREREHENREEMERE, F-G. §£SATNFERFEHENER
ko H-L 84S RTMMILERAZH LRIRRIRER, J-K. SR ED TG RE5HH
e, L-N. SRS, L ESREY S AR T ErdEiRE.(A, X 280534, X 100)
Fig. 1 The trichomes of some cushion plants. Thorn-like hairs of: A: Androsace
selago Hook. f. et Thomes; B. A. tangulashanensis Yang et Huang; C: Saxifraga
zhidoensis Pan; D: Clustered hair of Draba alpina L.; E: Stellate hair of Ceraroides
compacta (Losinsk.) Tsieh et C. G. Ma; Trichomes of: F: Aremarig densissima
Edgew. et Hook. f.; G: Stellaria decumbens Edgew.; H: Prickle of Arenaria bryop-
hylla Fernald; I: Thorn-like project of A. lichiangensis W. W. Smith; Glands of; J:
Androsace spp; K: Saussurea subulata C. B. Clarke; Hairs of; L: Andrisace spp; M:
Sibbaldia spp. and N. Oxytropis densa Benth. ex Baker. (A,X280; the rest, X100)

fEH.

() BREDNRE

A SR E Y BET L, AR EREREFERERS, —BEBS (F6; BIR
:1—3) FER B2 — MR A BT 10 36K, B 6o B0 LU B B e , LA B PR B ko FEE MY B ML 1
RFEE, RBAEM M, AR YR I AN 5, TR AR RE R E SHEY .

B R R S BT Mo BRI R RN, BRI ESe 2 v 5% 5t 0.2—
1.0°C,BERBIEH, BZHERE 0.5—1.5C, EPBEEMESTmED, EEHES
B PR, 2 — AR R R T AWM. AT, AT RENREEHEERY,
EHSIABES L TN BEEDKERZNRIEOEN. Rit, RREWHETE,
HIR R ARIE 2552 , 545 30 RARMR, T LA T — S By Ao XE TR S kg
YRR REAREENEEEHE,

ZERBIROER RS, WARREYR R T A AR R R MR
S BB R, B R R AT b e PR TE T, MM IR, TR A .
FURELEEAIER, B L REMFR, NAEEE RERSEE, EF%HE, Hik,
36 LA M AR A o TR W, AR TR B R 68, T R A0 AIR, B —F 4 HLIG
iU
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¥6 FEHMERTEHEFERNEREEOLE
Table 6 The comparisons between numbers of flower and heights of flower stalks
in different adult plants.

HY LR 9 EKTPRITERL . EReE
Names of specimens Numbers of flower in 9cm?® Heights of flower stalks
TR BB B h
Stellaria decumbens 50—70 Stalks short, flowers hidden
in leaf fascicles
. . . A
Arenaria polytrichoides 45—60 Similar 1o the wopbt
T TEWIRS # > TERE T 4 th el
A. densissima 15—29 Stalks slightly taller, flowers closed
to surface of plant body
= =)
A, bryoplre 1028 Similar to the upper
i s ERRE - BB E Yk B
- Kok aiy i e Stalks tall, stretch above plant body
. Ci
Androsace zambolensis 3—6 Simmibar G0 Da nppes
TEE AR TR B T
Astragalus muttan 0—1 Flowers larger, stalks slightly
. higher than leaf fascicles

L G EZE%E: S8ZE (short creeping stem) EARAETHEAZENE —FERE A
AERRETHEARKNE, —BRYRARK,KEERSE EZ2H ZENTE. MEHERF
BNFLERET, SR E RN, RRBIEE & 2—10 22K, 15K 15 22X, 4K
AHiE, EXFMEAENEMEESHEE.REEE. CORENEREN—LH, I
LA E(E 2), M FREOMEE X, mARMY 3—5 £Eg%, TEK 3—10ZX,
THEHENHEED. EEEERK 121,08 34 MG, SREEEaRRE
BT 13 FAER, AT ERILAFNESZE, Hdhay 1—2 &K, 8npi4 i,
B BB 2 S R P A R R BT AR 3—5 & HZ, DU XE S XA kg 8
o MBRMBNERNZER FE ILERK MEM. RN, 882 M LRk L2
C ARG HEEUCXDBLA BB ELARENEEL, SR E. X, STNEEE
B E 22 RS LR A R R A,

RIS HEE , ERRE DN ERDZE D, WEWZRIFRE . X&, 84k
HEH ASER TENAER, FEFREE AR B, AR E XAEMEE
FEYIFE R

2 g RNEHE: DERRAREESYRXFPH TSGR, HENELER
A LA E R, BRI RIR 2 B, ML H (Kobresia
pygmaea) FIPEEITEHE (Saxifraga tiberica) SHBEAXMABIT R WE LIEFE, X
ZNHREFERE. K 1—15 2%, TTPHEEAFHENHBERE. £ETHEHNTBE
B2 » SMBE RO i M E R B, MR PR T4 1—2 ZAER, 5E,A LR

¢ 31 »




B2 WIS (Androsace yargongensis) iEER—4r891E H,
AMTH; B.EH; CJENZ; DJENEHM; ERuH: FUrEY
s G SEREM: H.IE
Fig. 2 A part of Androsace yargongensis. A: seed root;' B: crown;
C: short creeping stem; D: node of short creeping stem; E: advertitious
root; F: erect ground stem; G: stem advertitious root; H. flower.

B3 BEl#EE (Kobresia pygmaea) 5}EERIE,

Anb; BE®; CHMA%: D.EwAml: EFuREm.
Fig. 3 Tillering diagram of Kobresia pygmaca. A:leaves; B: node
of stem; C: young tiller; D: old advertitious root; E: young

advertitious root.

Sy B SR BER ST LB, W NERAERRS E(E 3)o K5y
BE—TERFVE,AET 23 Ko —MRERFTE BB L ER,HAEERGR
TERRAR 5—13 K, 2 040, M, Z5 & R IR, S KR sk i , 0 gt R
e, ERERREREEN R, AEE R ILB. 8, b R 5 S F iR,

L e

L HFREFRAERED 70 £F,2BT 1380 17 B, MEZL AKX FER,
FEMLEZ BROEHE K BRI ENEREEIY, METERERNEE, 8k
BEROHE T [JRA IR A R AR Bl MR , ST (RO TE S R AR, TC B 7= A e il 2R %1
BNl ARRH BT EY , EREFBAEXFRETNE, EALE BT EAET,L
A RHORE B RER, P AEEZH#08K, TRNEFEEHATRERENKRE,
AERELER RRFHOVSE ESFRE, BEE RN T ERETRERGEE KRN

- J2'%



MAR. £LBKNRELERR, A 5AEREHANE—, BEER BREN",
C ENBLAEEENEE, EERELH E, FIH SRR, e
CEEMT, “WIRTIARMER, REEEEEERE L Ly aE BN —b, R
M. e HARRRMERNER, AP ERGEREAESREREREREM. 4R,
BRI E R EAESEN, @i T —& 58 Bt B X o ik £ 7= 4 B K s G g i
T 1963 AT K,1964)0 FE—MERET , RIMERE (L RETE & HRVTE B WK ERBED
EEMHBZEMNER (Daubenmire, 1959; Went, 1941)o

0]

x C
o
25
JAS
/ = < --.-\_\A
A G 2 Ry . B
€ L)t 10
Ao
< 4
i
// A
i e — ~=—D
¢ N 1 1 1 " A 1 1 1
(cm) 20 15 10 5 0 5 10 15 20 (cm)
W TR b
Underground Soil surface Overground

iR 1 MELEE (Sibbaldia rerrandra) FENGEREfAERARHE,
ARRNM M TEE; BZXFANMLHMTERE, CERANLGLETE
B D.EAEENEE; EEERERELSGHEE,
Graph 1 Temperatures around Sibbaldic setrandra and a single plant
height. A: temperature of over- and underground in sun;B: temperature
of over-and underground in cloudy or rainy day; C: temperature of
stone surface in sun; D: a single plant height; E: stem advertitious
root depth in soil.

2. SiRE % A KRR R B RE SREN S M. B H BB RN S NIRSET , fi
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K, /DB 15 JERIE A B, BEATS M, RERKE BEE, MERBRNEERE
BEHALE 23 Bke AElmiEERak, bRERA N . XRED, &
R A B ST RS [ R 7E 20—30 R 2], BAEAREROFERERLT 5 BEXUN.
AR YRR E S R B EE S M, BB ERBEN SRS, R 1 RIEEE
MBI AR B AR 3 900 KAUTASE, AAFS K4 T RSN L% 8 EORES KL,
MERPEH:




(1) RigBER (A) AKX (B), HEEBEESTH TRE,HT 10(15)EXE R L
10(15) ERBER S, RZ“RRERX”, EFRRREY S HOSE, Kb T &
5 ERUN,ET“BRX”, EREFRRENERATOREERE, BIFRMTEZER
BARE BT RN EEDE. 15 EXUTRETREX”, MEERRN 7 A6, 220
EXE, BEBREE—1——1.5C, KE™EXWIRANED, WINEZERORE
MAETIDEE. Hit, BRE MR —BAYHEH 15 BEXL T

(2) RiEEER . HMRRIE RN , 1% iR R, SR E Yy i 4 K, R DUR
FEAB M E R FESAR, AR THEREBERES,

) FHEENXEBEGT, ALZERZHEEZREERES, BE (C) 155
Zo XFEL,EZLANRRRET . E—RPEHHERERAN, BREHTUREBESH
AR IEENAEANESR, B, EHEEER S LIRE T, EF 20—30 EX
ZIHLER T —HNEEX , AREDES TR KENDE, ERERTX—REEFNE
ERE.FESEFNIIARZHERESREN, ZHHRE—K, TOMBATREEA
KEHRARER, BT TARER. SRERREYRERAERE GLNEH, W
HAHBBENE AEAETER ETHREEENERZ —

3. Raunkaier (1934) RipIR EE SR H UL RE XL, RREY OB ERETE
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719815 MRS, 198D)BEINHFIATRAN RS, BERRENEESFEH TR
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EH RN L, HERMEE, AR50 FFRME s EFER T FR A EETT
(R Do WEFRNEMERASOZRREELHEN, ALHRFOEDZRR
Z, R EEIIERRENED. FEMENLR, B EERZTEGHEN. ELT
HWHRIRE T o FFEX, 1 R F ALK, DRI EE L, EHEER. Hit,#
BaREAREYEE TS MAREE.
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AR, RR RIS/ ME SRR XA RS, ERESEHRAEER
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EEAREEARLES, AEEED—E,.FRREBKE, FEdpRERGH (T4
25 5 AE W SR E TSR, 1984 BAKH %, 1986), P A E R Z AL M E R IFLEH A
WE RS (ER 1:1—3) 0 FEEAFREEHRA “Flowers of the Himalaya” th# 2T &
HEEMREEERSH 20 ZFERED . 5 EEDEANRREN.

: GEL Ld, R E YR —REN & ERE (Bamrep, 1975) 3B, “F R FEE
SR RENERE, BARRBA B T EYER, B TILM A EREY. FralRR
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STUDIES ON MORPHO-ECOLOGICAL ADAPTABILITIES TO
THE ALPINE ECOLOGICAL ENVIRONMENTS IN CUSHION
PLANTS ON QINGHAI-XIZANG PLATEAU

Wang Weiyi  Huang Rongfu

(Northwest Plateau Institure of Biology, Academia Sinica)

The cushion plant is a growth form adapted to the alpine cold-drought climate. There
are about seventy species derived from 17 genera included in 13 families, of which Arenaria,
Androsace and Saxifraga are most common. These plants mainly belong to the perennial her-
baceous angiosperm, dispersing in the alpine meadow, steppe and desert at an altitute of 3900—



5600 metres from Northeast to the Southwest of Qinghai-Xizang Plateau.

In order to study the adaptabilities of the cushion plants to the extreme ecological condi-
tions, the morphoecological characters of the above- and underground vegetative organs of
about 45 species belonging to 15 genera of 1l families have been observed. Based on the
positions of the dormant buds, and the degrees of the compactness of the shoots. the authors
have generally classified them into three types: the densest cushion-like body with Chamae-
phytes, the denser one with both Chamaephytes and Hemicryptophytes and the flat dense one
with both Hemicryptophytes and Hemi cryptophytes. The regularities of appearances, construc-
tions, root spstems, foliage leaves, and propagating fays of the different types have been demon-
strated. The results have showed that the cushion plants have been maintaining a high degzree of
coordinating with environments. They can sufficienty utillze the favorable factors, and avoid the
unfavorable ones under the severe conditions.

The following morpho-ecological characters which ensure the plants resisting the unfavo-
rable factors must be noted.

1. All cushion plants are almo:t distributed over the mountain slope of slipping rock, the
tableland, and the flood land, etc, where the wind speed is often vety high. They have a
streamlined body, and situate at a place of the lowest wind speed, the surface against the wind
can be greatly reduced, and the evaporation and the diffusion of heat are limited, and in the
meantime they can obtain more heat from ground surface.

2. In every species of the densest Chamaephytes, the compactness of the shoot is piled up
closedly together. The cushion-like body seems to be a sponge, being full of spaces and rich in
plasticity. It plays a marked role in the capillary adjusment and maintaining a relatively stea-
dy temperature and humidity.

3. Most plants, particularly the ones growing on the highest part of Plateau, have develop-
ed the stem adventitious roots from the nodes of the elder stems or branches. Among them, some
disperse within the cushion-like body, some penetrate downwards into soil layer, playing an
important role in both anchor and absorption, and some situate at the periphery of the cushion-
like body, protecting stems or branches from shaking, turning, and damaging by strong wind.

4. Both Chamaephytes and Hemicryptophytes propagate by the short creeping stems. The
herbaceous aerial stems or branches are not frozen and perished in winter, and the axillary
shoots develop duplicatedly into young stems or branches in summer.

5. The foliage leaf is a photosynthetic organ, having protecting and supporting functions:
Chlorenchyma is surrounded by nongreen tissue, and has assimilation function, while the non-
green part at apex and margin has supporing one. The petioles, as a protector and supporter, is
markedly elongating, broadening, and wraping stem or branch up.

6. Some plants, for example Kobresia pygmaea and Saxifraga tibetica, accomplish the ve-
getative propagation by tillering like some taxons in Gramineae. This propagating way may
derive from further shortening of the short creeping stem. ‘

As to the formation of cushion habir, “the convergent adaptation” should be taken into
consideration. To understand the process leading to cushion habit, the cruel environmental
factors, such as low temperature, frequent strong wind, excessive evaporation, drought atmos-
phere, intensive radiation and short growth season, etc, should be stressed. The different groups
of angiosperm developed, following such a uniform ecological environments mentioned above,
have taken a convergent evolution both in morphotytpe and in reproduction. The most un-
fitness were being eliminated.
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Hey.hEE. A2EEE Cordyceps sinensis (Berk.) Sacc. MER#A—PHELE

Synnematium sinense Yin et Shen sp. nov.

EEg 1:1, plate il h#EseETH Synnematium sinense sp. nov.
43 H: 7 F R RIS f T Sporophores and conidia;
Bk 1:2—6, Plate 1:2-—6 # B Cordyceps sinensis (Berk.) Sacc.]
2y R 2 R SR T B Cultured stroma from Synanemarium sinense sp. NOv.,
3 RAFFELEIH) Natural ascocarp (longitudinal section);
4 1;1;11ﬁéJ{{’;:"_{'Ei;";f{;f{‘-]-1’-%,’&(5’}}\‘0]|5';i') Cultured ascocarp from Synnematium simense Sp. NDov.
(longitudinal section);
5 FRTEMT Natural ascospores;
6 ﬂjl'{l%ﬂi?ﬁﬂ}%gﬁzrﬂ]'—J’-ﬁﬂ‘j?— Cultured ascospore from Synncmatium sinense sp. nOv.
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The landscape of the vegetation of cushion plants
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The densest space cushion plant (Arenaria edgewarthiana)
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1—3. the denser cushion plants with short creeping stems (Saxifraga

lichiangensis, Androsace yargongensis and Stellaria decumbens)

4. the dense flat cushion plant with short crown (Astragalus murtan)
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Plate III
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1. BEESHENIRERTIERE: 2. RAEHSNIRE:
4. &R . (D, K2008 IE4r,%X500, d

Trichomes on leaf blades of a few of cushion plants.
1. glands and simple hairs——Androsace zambolensis; 2. large glands Saussurea
subulara; 3. clustered hairs—— Ceratoides compacta; 4. simple haire Oxytropis

densa (D, X200; the rest, %500, SEM)



