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Advances in Studies of Snow Lotuses ( Saussurea )
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Abstract:  This paper has reviewed the research recently developed in snow lotuses on morphology, anatomy,

reproductive ecology, medicinal value and artificial propagation in China, and put forward to the problems exist-
ed in these studies, and discussed their value and prospects of researches. We hope that these results can provide
essential referances material for utilization and protection of this kind of resources. '
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FEERYGPRERLE( Saussurea DO)W—REFE LT M. B EHF BEKRBMERG NS L)
BB HEYAER. ZREY SR A 400 f,FEA 300 #FEL, B SAER,LFHFEH 49 #,
FHAEPEGHSEFRAEYRA 12 FM 18R, (830 FUE Y60 42 BREE P 370 R 8, 0 78 35 &30 =38
ERF(S. tridactyla Sch.-Bip.ex Hook.f.); W)l . Z R S A ML EE( S. laniceps Hand. Mazz) ; H il .
FEESHAKESEE(S. medusa Maxim. ) ; B BHABERF( S. gossypiphora D.Don) ; FFB A BE%
( S. involucrata Kar.et Kir. )&, HA , FHEEE, NERUNEEXE . FEXE. SWEF. 1881 £, HMEA
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SIRTSHERBUNNREER. B, BEAFRMEELXRREAREYFRE AANESTERER, TH
MR SHARZBOFE, CRZRBEO T HFEMNARMEZOERKRE. i, BITETZEREX
MAZER L BANBRESERFOTRARANES S ARl SREAESH¥REAMESFTEHTTRRE
B BGS, IFN HAAENR ST T 447, U KRR RETHRRUSH,

1 EE*¥

BAXREEXBEYHESETRE BREEYHTT —2RE NSV NBREVHFREENES
BAEHTTHR:EMNESEMFEAEHBHYNA LR T TRENBREVHRTHFESHER
=R RAEE, B3 W, IMEHRRER, EAXEMETHEEESHE(S. rangutica Maxim) 788
WIESNRRE, B3 %, NER MEEREREEAN., ¥EP5C0YMREREYR 28 HEMEIES
FAEHTTREELE  RAAXBHAYVERZAIKEE , BAKER, ARRT BA&R. EHABERER
KN BEURRSBLERE. Ao, Z#EHEETHEIRE, RAREBHBEREGWEERFAE A
oR MBRESRNMN, Rd  FXB YL N EREAIERNEREAXTR, TREOMDERESH
( S. arenaria Maxim.) . BB R B % ( S. frondosaHand.-Mazz. ) iK™ K £ % ( S. graminea var.
ortholepis Hand. -Mzt. )3 MR BIE S R EGM BT T HM B EME, R ERR X/ S E
EEXZNKERSRAFEEAUNM B EFEEZN - DERESH BB, HEHN65~70 pm SRR FERYS,
HEFREPFEEHRNE, X 14 pm, KA 3 pm, BRI ER6~TBRERRES . EBHHEREN 52.5

(44.5~58.0)pm, S BEEA 8 ym, MIKA 2 ym, BT LR 6 R, RHRAEHL , EBRERAN 47.5
(43~54) pm, FIK Y 3 pm, B/ LR 6 H,

2 Rl

NNBEREWVMFEBEXEEMHNERAT TRE NARYEE, LREARKERABRERKTE, ML
FOAOMERE, TRESNBRMEEFTLRENERBHORE, HAHE2~6 Z, AR RARN, KGR
FTFdl, EREHM, EERNDE 3~51. HRRIEZE, IAAFEX . R DHARE 3~4 1, Kd
42 pm ML 32 pm, FRBH ZHAM, EWAKRE, RIS BRERE,RBLH N SAM, BRIHHH 2 5
A, 1K 40~1 000 pm, IRBERAE  HE L MR ARG BRRARERE, SBEARIAMPMLY, ER 15~40 pm,
HAERA AR, AR, SAATEMERRE, EXXONET S EE MR REHE, LR

TEMALEFEEMELEFEREFRNSHENEZR, FOoN T XRHHEAESH LSRRI £
B AE D M.

3 HFHASF

EXNBFE -REFESESOAY . BBERECVSTEKTFHEX I 15 KB & W ek
 ARFEFOFRESENAN VR AVERERETRART THR FRAT SHARA XN ERE
BXF . MAIEZMERT 2 M RAREMEL,OF T LR BAER,FBESOH T XERMIER
Blo IRGREN . FEERN T RBNIAE RANSRE,ER—4HFEF RO EAERBAHABH
ER. FHENFEHRABRRK.IEOCCUT . BFSEZIAFYRNEERNEEEH, B YRR RHUAE
15:00~16:00, ZEMAER THALFEKOEKANGFEI A LAZES A TOFEHS, EBAN 6 ATH
ETATH , TEFI04dER,I ATARIRR . BERLREBSE HAEBHNELT. REFFH R
H5~6a, NAFHERAO T AN#TER , EHERKN EREELRENE LREF BEEEELIRIEF L
HOLBER TGS, BEEEINREFEREZ EHHRANCRIEFIRBEFFES L. ELRE
FERBUHROEFBETFR . REREKE T. ER-EFPEXENRLARMBE, —FHB6E, —F %
&, BFHHFRLNHREERE RSN, THAFESLRATIA 67.5%, REKR/NHEK X F=(0.5~0.7)cm X
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(0.1~0.2)cm, THRIE N 3.0114 g, LA RSB 1T 14

i AR GRREF)MIEEARS (X MG S TEARG, WA H SRR L ERB
BB B R B E R e TR WG e .

4 ZAME

4.1 FHEid#

BAEAT 8 HEBE LRV SCECA EAHR IS T EHIT TR, G XR(BERER) (FEILBIL) (M
EARY (ZHB) (REHKFE)PHMEHATTIER?Y, MHFEBSENCR, RELTHERR EHT %
FEEABRB)— B, X BNEENES ERFERDASETE2TIMNER, FREU(EMEREE
E)P, EXEASEXNE K. 1936 FEMNEERLGIERIC) PHigR TS ED,

4.2 {EFEHISWR

BRI EXLHHMNILERIRRBEINEERTF FBESE . ALEX KEFSE . BERFRT(S.
stella Maxim. YHIMBRE R F( S. tridactyla Sch. — Bip.var. )6 i, %ﬁ%j%mﬁﬁiﬁﬁ”fﬁ#%m&%,
IAHZLAH ITESHEREL EVB AU . SHREEAMEZHLFERS KPP EENORERBEY
REMEREBRTL., U EHATBS M, ELBENAENENEN ZERRN I . AHBE. 2R Z
BR.ETHEEBEEHATHETLIE, BT 60 21MAKLSEYURMAEERHEY, FEaI i
(IR) . ¥ Y63% (UV) R % (MS) B 345 1% ('HNMR #PPHNMR) (38 8- X7 51 AL 3 40 87 B ke & %4 B
ETHPH 0 MUY . EINARMHEELSGYLRBFTHERA RABESEHMVERAY A EBEAL
Y EEHNEATAAKRERATILERSLRNETHR;ARAHSEXSAMNOFEELSY, O
BEAXEPRANAKEZTENGBNAESEN EREFRTFPIPHESRXEX . HFBRIFT AUFE-3-0-- L BRFEH
HEAKKXPIN, XHARBNEELTEERNSRTIEBEARMANSEHAYEALERS> EEER—HXE
FEFAFTERLER. B GC/MS(SMEE/RIB)EABEAMFBEE ASSED SRTFHHRABIN
BREMBEHITEEMTFEETH 146 PRAY, 3HESHEHYERMBAIRY T EREL BL AR
R A BREBEEMVERFEFR. SURSRBSREPHERCHYERMB BRI EEL B ,H3 H

SENERMASBRERAARAS PR HTHRARXELE Y, X B E R MR 7 F R FE
ERo

4.3 BHERIGKMR

EXMNAARLEE RACHEBITSMER. BFR, AN ESEERLHAR NER AEER
ME AR T mAERTASEL. B HAEERAMNMEFITERAE N -ORREN TH
U2 E i S IR UE B B KR XY AR ER/INEERRNEFHABENXRER. SEPARNER
ERRHBER MESEYRNERBIENRKRERET IHEXTRIECAHRNOXTE/ER ,EHERE
SxkBBRaHEL Y. OPihmER KA S % A B R 3 (Jaceosidin) L & K 2 3 X4 I 7k & %8 40 i
DNA 4 BH IDso 53 B8 70 8 116 ng-ml™ ', — &Ik X DNA R # IDs7E 1 ~100 ng-ml ™' F R H KL
1S T S X 40 DNA 5 RS IDso 20 51.7 ng-ml ™!, B BB BHOMEER"Y ., Q3.0 M RS
MER . EXIBNEEZBEEYYTTRRAAEFENENESHE EFRARR SESBRITEZEALE M
BFWSE; SEXZEERY N ENEY KIER:; SELHM AN EREERFTRMER RO ME; %
SR EARLCEMRHERY? ., O ERIAER SESHY AR . EREERNZEERS I BOEE
e TEREEs B ENREER, ot adusI RN KREASKEROREERA"Y ., OB%R A
HEENLESFHKER . SEPHEHE HERKEZNLS SR K (acacetin) R FHFR BB MR ALBEE
HUD, @RILEREVWETESER - AKBEEPFLBHSEA -0, N/ REVE X ILIERER.

ABAHE, FTERSRE, SIRMKDEHEM, HRESRBEEMRY, 15K SHFIET IR ERER
WX R I RIBERED,
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5 ANL%EWM
B, FEEMATERFTEEFTEHALUEFMATHEB @,
5.1 HARAEH

AAEEMNALAEFHEENEANCTRTALSH I, REEV 2V IBER® W K> 5
K #HPAMEREP A ST ENAGHAAES BARTERN AHEEFER BRI ARARER
BEREFNEHAGT T LEEABMWHAR, BEAFE T KB ESEAAEFORERFE B EMOCREMG R 2R
HEFEROEXEER. B4, K- HEHEED FHCOS M FREEANAL T ERST TARERHR, 3

MEEMBREGLERE L

®1 IHBRALKRFIIEERBFRREYE

Table 1 The explant and cultural condictions of the tissue culture in 3 kinds of snow lotuses

® & KEEX e mLEE
shiE HZE INKIERF ZE o R FFFH
o4 Ng+0.02 mg-L™! NAA+2 mg-L"!
& MS+2.0mg-L"'NAA+  MS+ 0.2 ml-L 'NAA + BA.30~ 40 d. ML 25~ 28 C M8 B
2 §.2mg- L '6-BA,3W 2 ml-L"! BA,30~40 d ’ PR g
2 2 400 1x, Y/ 12~14 h-d~!
MS+0.2~1.0 mg-L™ !NAA . Ne+0.2 mg-L " 'NAA+1.5 mg-L™!
x . MS+0.01~0.05 ml-L L
; = +0.5~4.0 mg-L™! 6-BA, NAA+ 0.25~0.50 ml-L-! BA+500 mg-L ' kMAER,.25~30
% ¥ x4 CHEI104,5ET BAL3~4W d,BE:25~28 C,BEE:2 400 Ix,3E
#* 25 CHBIESE 2 W ’ F8:12~14 h-d™!
MS+0.5~1.0 mg-L™'NAA LAMS+ 0. 1~1.0 maeL-1 Ne+0.5 mg-L™' NAA +0.5 mg-L™!
.1~1.0 mg-
;{E +0.1 mg-L ' 6-BA, -4 C IAA+S g EH .10 T BT IAA+ 60 mg-L™! KCl1,20 d, BB :25~
B AW, EETF25 CHE ’

28 C, XX HE:2 400 Ix, Y6t ®:12 ~ .
14 h-d™!

3 W KB E+ILX

EERARWIFHEED N KEBEESENHAREI2E. HAGARFESESE, RO OARN
AREFHR, £2+4 CHRENHREBELHE(QO DTREXAEFER. RENHRERXEAESFHNAE
BEENEERED, RELU 0 g-L'HEFESED ., AHRBHEHEFRP,75 r- min~t, 700 ~
1 000 L-min™'f1 DCW4.0~5.0 g L™ "M B THAMAEKMEMEG R BT, 16 hEEX +8 h B 8
hiEX+16 h AXNAGTABRBNANESBRNARET R, RARBAKBKRKIEEHHHBRRE

BHT76% ;HBMEEMLUMKIEFIMEEN S HEBRBERT, HAEEND S0%; BLFEBRLEE
#30%,

5.2 AL *

B 1994 i, BEAFESEARAFRER L1 SK)IIMASELTIHENFTEESEATHER, %
ZEBETHFEBEXRZFA SO TETNEH EHERRAYR A EMNDEER, A THENZR
FREXAHTHER MK EERE2RMAE,1999 £ 9 RHAMHAEZEBR S EFR T “THMHH
MAFHHBERE —KE”, 2000~2001 F, EH A RRAWESFRBMRXAYD=HRARTSE.E
BEBTEHRESRIMNEM L  AFBFEANBRGEL T HSHIE 2 b HREF - “RILFEAN THER
WEM”, R, #-SEETEEATHHEANBERRAER, BFH - OFEN FTAEREFER;QREE
P RAEHRERQOREFAFTHRE . EEREBAEER  OZTAHNAREREFTERA:; O
HREMHHHER @B SHANEEER OFHEEBNRITRBRER; QBRI AEEEERAEN
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il ARAS ETAEHOEFTRIEEEN 0% U L, FI/rERBRIERIX 0% ., 2002 FZRER BB
BEHRIBERREMELS R BAEE/RABX“F/AROI RIS ES"WER, BREES -2 KA
THHENIE,

6 BLAFHIMNIE KA REYE

SLER BEEN-RERGAEYERCIHIETEAFENREXRE, BEXEMBEHR T E
EARRSE.

EEYERETH:-BANRERZREFERSE ARZFURMAASERE O, MEXBHE EH
EF%#FHTENANIHHFERE; EERSETNESRE EREFTENHREBREO;MHAEK
AFAR EREYERKMNERESHAENENARHEAME, IS5EERHHNOGHANERAEE
BAHK. B, S ENELAHANIERNBETRELTNRESHET, UHAIXXBRROFTRE SR E
B BRI . :

EEBESFEYEFE - SELE - RKARPR LAY, HKEKNASHRAHFR IR AFRE
B AKX BB RIPBRHBRERES,. ERFRPEKRKPOHEYARARTE UREARRIMBHEEE, 0
REMNEYEBRLERS FEYEME , FHEZXHEYNETENEIH, BB ENEETHEY R,
HEEVAEEF - ROFRT N REEXFERNONAEE, HME>~GONE SR, ERAMNBERE
FRAFBEEMNEGFAMNEIMEH S ERAEARHER FIAEETRERETH FREH A, TE
BRNREYT A, QEHBERPEFME.

ERBROFR T E - FEEN -RERPHAYER ANAARKNLGRANME WEER—-XBANR
WS BB BEHEZER MKW ERRE". BEER, AN EEXRROFRANERTRME,
MHREALTHEFREYPREFAGE. RARLIBCIABTEEGHE-ROENTSF R, FAE
REFAREZKFHRE,ERTERE B, SEXMEZXXBRTFRATUERT I BRAREESTELYG RH
FIRBOHR T EFHARKBTRNEERFH  AAMNPRRBS : ETELIETEX K ILEFTRY
FE ARUAMNPOEBFHEBRS .

ERBNRPITE -FEEN -RIRANHEYER, LER, B TAMNOTERE, A UEXTRER
BRIBS (LEHRELTHREHRS) MATEFERTRILVEBE AR ESHE, Hit, BRI EERE
BERRP— T EMEMKAERTRMEP TE URPEESERARBOESHE, 5 —FE, MK AF
BREZEALHENSEARE T EFASEMMPLURHETRKMERALHE, BB H AN EFLES
ERREZ HMMURRBERBOSFWA,,BIEHERPESM SRS
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