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从 ITS序列探讨青藏高原特有植物华福花属的亲缘关系 
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摘要：对青藏高原特有的濒危植物华福花(Sb~dma唧删 扣如 C Y．Wu，z L．碡 d R．F．macg)的核糖体 

DNA中的内转录问隔区【ns)序列及5．8s rlLNA基因的序列进行了测定：同川续断目和五加目有关类群序列的比 

较及分支分析表明华福花属与五福花屑(A&xa L．)近缘，不支持它可能与五加目或败酱科有亲缘关系的假设。尽 

管形态上它与五福花属分化十分明显，但ITS碱基分异却较小。引起其系统位置发生争论的外部形态为什么进化 

得如此之快，是值得进一步深人探讨的课题。 
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The Phylogenetic Relationship of an Endemic Genus Sinadoxa in the Qinghai- 
X~ang Plateau：Evidence from ITS Sequence Analysis 
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The monotyT,ic genus．Sinadox~a，wfl~q recently 一 

tablished by Wu alL ．The only species． Sinado~ 

corydal而1／a，was found in the several localities of the 

s~tthemQinghai F'm~4nceinChina du6ngthe1960s and 

the 1970s．However，in our recent field expeditions from 

1995 to 1999．we found that ino~l populations of the 

species had disappeared．This species has become one of 

the exceedingly endangered species in the Qirl曲ai—Xtzang 

Plateau．Because of the difficult-of obtaining the~imteri— 

als，Siando~ waspoorly studied．
_43thoughitismorpho— 

logically different from Adoxa and Tetrad~xa iI1the char- 

acters of rhizome，leaf，calTx and ovary，especiallyinthe 

highly complicated inflorescence like a spike with several 

glom~ te interrupted clusters，IllOSt Chinese researchers 

accepted S~nadoxa as a natural men~)er ofthe Adoxaceae 

s．s．， to be closelY related 4出 m I 一 
． However． 

Cronquist th0u出t that the~ oeciam of Sirmdc,xa is 

very．suggestive of the Va]eraceae．Donog)me et a／ 

pointed out that“SiV a differs in mall,／respects and 

may-be IIlOl~ closely relatedto Aralialesthanto Adoxa”． 

Although later Donoghu recognized that it might be 

illO1~reasonabletotreat Sinadox~ within the Adoxa clade 

of the Dipsacales，he fll~ er declared that this has not 

been adequately tested，The karyo
,

moIphology of S／nadoxa 

s【mn indicated its close telationship with Adoxa： 
．  

The present paper describes the study-of the phylogenefic 

relationship~,of S／~adoxa ∞ ITS$eqllence analysis． 

1．1 Plant materials 

Leas'es of S． cor#d~／b／／a were collected in 

Nangehian cormV ofthe southem Qiw,h~(a]t．3 900m) 
and d ed in silica gel in Jtme．1999．Voucher specimens 

(̈ u Jianquan 625)were deposited in}Ⅱ WP，se ences 

ofAdoxa，Virbumun，3037~tlC[15 and other taxa of Dip 

sacales and Araliales -were downloadedfrom the GenBank 

(also see Eriksson a玎d Donoghue[’J)
，
Their accesslon 

mmthers are U88552一U88557． U88l94． U88198． 

U41381一【I|4l382 and AFD77875． 

1．2 DNA sequ即衄  
Total DNA was extracted as described by He et 

al J．PCR reactions were carded outfoilo Zhang et 

al[ ]a玎d Wang “ 。]and double
- stranded D A was 

cyde-sequenced using PCR systems 9 600 kits and aria— 

lvzed on all ABI 377 automated sequencer from both di． 

recfions． 
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lO S~
ucu$ c8』 ic＆rDa 

勘 Ⅱs gsudichsudigJm 

Ssabucus austEsJasJca 

Adoxa Boschate』1ina 

YJburnum sieboldii 

Vibern dentattm 

burnum Ientago 

F ．1． si e and n蛸  岬 i呻 T cHls beefⅢ 鼬l0 m and related based oB rtrDNA I'PS and 5．8S rDNA$eqUellC~ ngthree m  一 

nm  species asthe outgToup． 

Thetroe has 239 steps．with C1=0．908吕Id PJ=0．9嘴 ．Base I哳 lu曲 啷 arein&e~ed above branches．Bootstrap values areiI1dicaEed be— 

low b 

1．3 Dam la 出  

The IueI】ces of S．∞ f and those from 

Araliales and肼p∞枷eswerc alignedand compared using 

CLUSTALV and the phylogenetic analysis w~1．s conducted 

usingPAUP 3 1 1 followingWang e￡ [ 
．  

The se删ences of the nuclear ribosomal DNAⅡS re一 

oll and 5．8S rRNA gene of S／aadaxa∞n 砒 are 

611 bp(deposited in the GenBank data base，accession 

11o． F̂248611)．n e length nf YF31 s 225 bp．5．8S 

rRNAis l64 bp andⅡS2 is 222 bp．we compmed the 

sequences of S．coryda!ifolia with those from Araliales 

and Dipsacales andfoundthatthe se口uences of S．∞ 

dalifolk~are similar to those of Adoxa，Wburmm~and 

S uc瑚 ，but distincfly differentfrom othel"taxa ofthese 

P．vo o耐ers．Inthefirst u~ ted analysis usingall rIs da． 

ta ofthese ordefs．S／nadoxa is always cornbined with the 

Adoxa supported bythe beotstrap value oflO0％ ．Butin 

such all analysis，there app numy unresolved clades 

among the representative taxa of the orders，which 

t be duetothe Xong branch attraction andthe h∞ 一 

plasy evolution ofITS qu ces at出e hi曲ertaxon~ c 
leve[． 

Adaxa．竹bwmm and S∞曲 w cc*aprise a natural 

group．and wei"~ sometimes treated together as the—ex— 

panded AdoxaCeaeII1, ．ne floral ontogenetlcal stodv 

fi~rtherindicated that Adoxa is clc~,ely related to S~-rtbu- 

cus
[16 J

．
Therefore， Adam and re together 

treated as the Adoxoideae while }'~burnum comprises fhe 

0ther subfamily of Adoxaceae s．1． “ l3]
． E1ikss0n aI1d 

Donoghue 7j discussed the relationships of Adam and 

S using 1 妇mIfm as the outgroup based on the 

ITS andmorphol cal data．All 神 Ⅲ  speciesformed 

a Bahl~ clade，andAdoxa comprisedthe othei clade．In 

thelast analysis ofITSdata presen~ herein Table1 and 

Fig1．．wemainly usedthedata 0fthesethree generato 

be o0mDared to that of Sinadoxa．Six species are矗lrtIIer 

selected to represent respectively S国曲 L cLade and 

V／burraan clade． 
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Using the V／burmms ills the outgroup，the heuristic， 

exhaustive and bound-branch se es all resulted in only 

one tree(Fig 1)． ，lc isthe sister group ofAdoxa 

supported by the boo．trap value of 1o0％ and 46 common 

base substitutio~lS．The absolute distance between them is 

only 21 bD andthe relalive distanceismfiy0．034．which 

is the saⅡle as that between Sambucus catliearpa and S． 

australos~ca，two representatives from two sections of the 

genus．The branch length or substitutions from t conl— 

n3oll nodeto Adoxa is 8，while the l 1 m to S／nadoxa js 

13一only fourmore steps．Thjs result is surprising alld in· 

teresti~g．becaose two genera am so morphologically dif- 

ferent． The lmbiis of two genera are also distinctive． 

S nnd0，越 grows on the alpine area at elevations between 

39110—4800 m while Ad0∞口grows under woodB at ahi． 

tudesbetween2300—3600ITI．Butwhyits gross—morpho1． 

oge evolves 80 fast that c~lNes the dispute of the systemal— 

ic position ofthe gellLIS whik the$Cqlll~q．ce divergenceis 

so low，needs a flll~er stuay Another pendingwork_s to 

study the endangering mec}m is『ns and to d the proper 

protection strategies of S．corydal~folia，becausethein- 

dMduals ofthis species decreased aroma[Iv．At any rate， 

the present investigation supports the close relationship of 

S／nadoxa and Adoxa．which is consistent with ourprevi． 

oils karymnorphological studv that曲 has the sal／le 

basic chromosome nunfl~er and similar karvotype with 

： 
． 

’ ’  
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