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Adaptation of anatomical structures of the leaves of
Saussurea stella Maxim to the alpine environment
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Abstract; The anatomical structures of the leaves of Saussurea stella Maxim in two different populations in Estern
Qinghai-Tibet Plateau were microscopically observed in this study. The results showed that the leaf types of S. stella
in both populations were isolateral, the epidermis were single layer,and the cutide were thicker. The epidermal cells
were multiangular,and the anticlinal wall were straight and arched. The leaf thickness of S. stella at altitude 2 850 m
was 330. 66 pm,stoma density of upper and lower epiderm were 106. 75 and 144. 79, while in 2 890 m altitude, the
leat thickness was 537. 07 um, stoma density oflupper and lower epiderms were 53. 6 and 77. 30 respectively. The re-
sult indicated that the leaves of S. stella Maxim showed two different ecological types obviously although they both
were isolateral leaves, which indicated that the adaptation of the leaves of S. stella Maxim to alpine environment was
not single without the protection of epidermal hair.
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285,1996, 8% K3 4,2006), BRXEHBHEYWHB
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FHEINEFRS 00m EFFARELHRELRE
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1 FRMEHER

HRMERATFHAE HERE RN, ZXi
WEBERELRE, VR 3 500 m, FHSKEH
L2°C.A¥EMNLAM-10CH 7 A 11.7°C, T
BHWHRAE 30~85 d, MAEMBEKEHA 500~700
mm, R R EE AR (RAEL, 1980; H K%,
1997), R HR A RNEHBEY K EE A

2 MBFF%E

2.1 ARAH

ERERT - REEERELR, 2B ABLE,
AR, BAR S, SRS TE 1 3~19 om, 5E 3
~10 mm, iR, FEPLL LK HT AR, B H ARG
R BGL% FHFEG; RoAREERETE; K
B, BE. LREFL/NEE, L3 FEERERIT
AFEERERE W ERR 4~6 cm B EEF.

e, BEREER, TREBERNERL%E, &5
A, SFEE . BRER.- WEK, BER, BRP7
~9 B(BREAE, 1999 (A 1), MEET KB
FEAHRAHEREERMNOEEEEN, RES
3 2005050 M MR FHIR N 2 850 m WYBAk
H,RE S K 2005165 FAEMRA FHERA 2 890 m
RIS ER, iR AF FHILFRREEGHF
EREYARFHREZEINWTO),

Bl BRERT
Fig.1 S. stella Maxim.
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2.2.1 B3 4&H  EFSBRHbBEEEE B S HBRAR
B AL BYECAPBRRM 1.5 cm X 1.5 cm /MR, B
FAA BB (TOY NS : FEE : )kZBHB18: 1
Do EEMRERE. EERaEYREH A (EEH,
1987), 2B 10 pm, B L-B G B, & X PR
et A Rk A%l B . 78 Olympus BH-2 Y% 8
MR T HIT MM, A REAAEEHHE
KM B R T E

2.2.2 R HH BEURKEM %R P KB B
B, Ak B¥ 5~10 min, BV KEM 10~20
min, R G ER 7K I 20 76 B9 R R 83 (NaClO)
WL B 12~18 h, S B E &, Bl AW K
Fh. PR ETER, ERAAL. 22 8H
FERL AR, PR, g K P R R A B Bk A
A, ERKR160 FEMETHTNE, TE.
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3.1 MR E S
PR FREHAERS RTHEY TR RRER
FE, REARERE, ) ETREYAREN A
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BB AEKTF 2850 m bBIERERT M EEN
330. 66 pm, F M H S S5 B SRR, A K F 2 890
m b8 EARE T, 0k K EE K 537,07 pm, HHH A
FWREARMERARZHGE D,
3.2 MR BASE
BAAAERNERERTFREYW A YERK
B, RAXKBBEANE, F FREZIAIASA.
WAEREYTH L EEARBERYZOE,ER

BASE: TREARERIZHE  BREFHER
5. 2850 mAEKNERERTF LRESKALY
KRR 103, KILEE H 106. 75, KALEHE N
17, TERESAMWKERN LI, KALEEHN
144. 79, K FALIBH N 18;2 890 m MAEK KW ERE R
FERESAWKEL N 1.33, KILEE R 53.6,
SILEER 13, TERESKAWKIER N 1. 15, 4L
R 77,30, KIALIEECH 17(F 2),

1 EREXRTHUMBHEARE

Table 1 Anatomical characteristics of leaves of S. stella Maxim.

sms  wg CTHRE MBUR Cutide B H 2 3
. tCKNness .

No. Altitude of lamina | #H Supinesurface T i Superficies nferia Type of limb Plate
2005050 2 850 330. 66 + + SFmEme L1
2005165 2 890 537.07 + + % 1 B 1.2
+ HAREME:; — . XAREME

2 ERSRTFHYNRESIE

Table 2 The characteristics of leaf epidermis of S. szella
AH 2005050 (2 850 m) 2005165 (2 890 m)
Ttem L # B Upper T # B Lower L% Upper T # 5 Lower
KFK/%E L/W of stoma 1.03 1.16 1.33 1.15
SAHE SD (mm?) 106. 75 144.79 53.6 77.30
SAHEE ST 17 18 13 17
%% % Epidermal hair *x % X %
FE 4 HRIE AR Shape EZh¥ E2ugiA Eh¥ E3usiz
F K 41 H T A BE Anticlinal 5 FHRSE 5¥ FHERXSE
B} Plate 1.3 1.4 1.5 1.6

4 gtk

REFHBWRKRESEHEY, EHBWH T HH YA
B, XHNEHE—FHETUEARBKSZEE, B
IEEEMEERF A AR T RO G; 5 —
FHE, XEFIEERKENTFRESLE BN RESE
E.UERN BN ERBRENEYEGREHE.
EXFHRHWERERFHEY , MR ABEXTEEHX
FTREHFRENARENE, EHY M E L
R T —BR 2, B e LB GeR Yk iy 245,
A UABEBOLB A KGR, S50 HEaE
B P R X TR L) 5 R AP AR BR A A — FPIE L T K

SRR AEHENEE, AYETKARK=
S HEHES HFBEKS  BEMSAEEE
B = AR B R B S 3SR K S B BUSR 5 T
SAETRENAIGEEBRERES , XBRFHT
W7k 4338 % (Rost,1998) , By 1k kS F AR B

HRIEESILXIB, 200D, WHARBEHHERSE
RFHEY, TR ETREYE IS, ERESA
BEYNTFTEERASE . BETREARRE
B9 A B DN XA B I 45 4 B AT LASE i — A
BRI DL SR B Ok 4R AT B R, LREm A K 4 B9
EBIER.

HeFe 45 (2002) N A BEE BB ER MR, 1Y
ERSER ERR B M THRABE . HRAR
YRR~ R~ R -2 R, eSS
SUEHTR N R W AU ] &3k, 8 a3 bl 4
HERBR M HLEN T RWI5 . 728 ILiE
PERKBE, LK HELBHEADERNER
FIE AT oK BT R E A EERMF
BEMARANBELH, XWEREH THUMEK
PR R 8 7K B RG BE 3 K, JRUAE TR B B 7K HE AR, BHL
BT YR LK BT EE A T R T
BZw, EEYLTEEETREFAT,. AR
PIE R T A IR/, BUROE L, BB AT A
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Plate ] Anatomical structure characteristics of two different populations leave of S. stella Maxim

1.3.4. BIRERTF S. stella Maxim (2 850 m); 2.5.6. BARFHR T S. stella Maxim (2 890 m)

WA E RS ERZ L, R & K o 8 R ROR
(EHX,1984), MAEXHRHWBHNFAREHHE
RERFHY, M HFEBERE DS ET,EHEM
EHHHEBHERANHEIASE., A KEBK
2890m MM BERERFHEY, EM RNEFMEZHAR
S5BRARZS TAKEBER 2850m L ERE
REEY, KM M ETRENEFWEMEAL,
EHANRBMAME, NEMRE&HXE, TRA
BRABESUHBRERF, MR EEH 537.07 pm,
HEXFHAFAIABENERERTF(HHFEEHN
330.66 pm) , Kt RESR LA HMEREP(LERE
SILEENR 3.6, TRESILEE R 77. 300 (B K
RAHPEFEELERNHER . AERTHESIER,
T2 S AR O AT LUSR A RS R AL A9 SR
ZoREHEYEESHE SR AT E N ERE
BRFHEY . R EREE BEMRE>HEBEXRE
BRSA(ERERILEE N 106. 75, TRESRIL
FHEH 144.70), 8 T B BT S st
YR EE A LR EE R E4k
BB R . NEABRE, AR EE b
HERERTF & FHETE B, KB

mf b, — 5 T AT LA AR R R FIPE A, B — T W AT
LAVB A K G B 26 B 5 38 3R P R R OK S T
SR B B RE T ETHEAR B HE
b, Hoob B HHIA MRS WERR T EY
Rttt — T EELERARTRERERT,TU
FEAFUART I R b FE A BR, B~
WRE T KR F R,

BAAFAEHORERSRTHEY, BRAEE
T 40 m, BEHM F R H S L HH F WL KE
ERXEATERERFHYHTAELEKE
R HEL TR ENBENEHFARE K,
EHEAERATETZHERRE WA ETROE
PR R I PR 2R B L 18 SR A K A L R R ROE R
BR=ZAFTHERRE.
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