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A“trnct

In让F pe∝nt pgper,tk ch¨ e曲臼 d山 么台rα么″ and L曰蚀″砀孓泪协”“ w否 ‘暾 0 rmrded TIF

ch⋯蜘 es of M魂 ac溯臼:“珈 i`ho'b at(sttng stage fau m the int湘 late ty” bemen tk diffu贾 mdt怔

α ” lex chm¤mtertvpe and the mtooc-pKph贳 由I⋯恣况心 ape of the mterstitlal type r〖 1)e ch¤Ⅸ¤n】6

of b″nt昭。″0p“ ″

'氵

2c故 I笛ting stage ad mtotIc pmpha出 stnge are of the pI∝ hlon蜘 nr type a湖 tk

pm疝湖 type respectivdy.m℃ ka0。type md the ccmplσ rnt of thtive lα uh are:K(2n=28)=24m+4sm

=12M2+14Ml+2sfor M o,协
`呐

o″‘ ;K(2n=12)=12m=6M2+6MIfor L.‘ 0p|,F,· 11】e∞鹌lble basIc

ch¤I【田 m nI亚山∝ X=7耐 ~魄∝诩 冫:mghti“ iσ i‘ pⅡmti逻 ρ额 ⒑n m the“ α 滋 叨朗
”
Ime,pepr田 mtlng

a pⅢⅡ“ve kDt t以α△αym.∝tu18 two e· ⒑lu“∝n″ lines in the Cmti肛lhue.11】 e CkαⅨ朐me data of

L刁77:口彦o印″:opms d加 .e妞 ls“ dlstmc略 Iml both I励 口

`op刀
】″″ 湘 0滋 咖 田 翮 suppons tk

separatlα 1 of Lm叼∞go″iopis f¤ n切″a姥m九″;fun跏 re· lts lowσ 孙”u⒑tnCal lndlces night imply

it而ght be a dic spec16,wluCh△ught陕 a mIn di‘ ran0 in the即∝m QmgM x蹦 B Pht臼 u

sumundh略 .

Key wα诋 :i%召g口α妨刀;u)″么
`(g(),2】

op,‘ ;Chmmˉ nle;systeinatics

M切∝α渤2 is a gnnu gents 1n Gentam∞ ae,whch四npnses two spe06:M.奶切|吵or·“ (C.B.

Clarke)H.shth and如 f.贸刀Ⅱ“ (Ho】d~)H.&成th;the f()Finerls distnbutd in w6t schuan,northwest

Yum颂 and nonh skkim whlle the lauer end0ntc to the east of schuan.Mi馏‘奴勃 ″ was includ∝l in

Ce″彦妮陋 subgenus Centaildh as a sectlon(namdy sect.stylophn C,B.Clarke or sect.Megacodon

Halls1.)by αrly atlthDrs(Gllg,1895).snith(1936)nised it to gcnerlC rank and duodated i‘

饭)rpldog1∞ .l distulctn6 fKm.G(,″
`″

7:召 in h0 hter paper(snllth,1%5).Neverthel(s,To四 ktm(1%5)

miuced it as a subgcnus stylophora(C.B.Clarke)Tovokuni。 f the gellus(△刀
`z田

叨 and suggested ib cl∞ er

datlonship to(冫″叨刀a seCtlon Centlana thnn othcr鲫 lps· R曰耐.(n thαr∞0Ⅱ¤ 1【秒noeciun ilecta^,I∶ b

&hu(1990)bdies7ed此留 泣 ″ and C勿
`田

,:口 are both at the弘me e碱utIOnary IIne.№ ″̌g`er,I公

phylogeny曲 wd it a dlstInct genⅡ  and bdm引 ω the· Gendm剐a” 田 1ut1咖 ry“ ne mth nectars荻 the

◆ The p0钣 w澄 supported t炉 the Namonnl Natu】 碰&im∝ nom山tKn。f chim andtk Key P叼 ect Fα澜 atlon of the

ChⅡlese Acadmy“ scl啷 .
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∞da as a basal clade(Yuall et d.,1995).Morphdoglcally Megacodon really slx)ws its intermediate and

ambigu¨ “ntion bemegl the“ Centhu” and“ GgntianeⅡ a” lines,becal嫂 it has thc“ Gcntlana” tyr of

glm峦 Iooatd on the h∞ of咖”,but it does not have any pl该 e or foldcr on its oomlla which suggcsb a

clcse affinity访th“Centian.cua”  line.

L″m氵o四72ヵ”否w孙 ncWly establishcd by Ho&bu m 1985,which includes thee species eilde〖 r11c t()

QIngha1ˉ X么鸭 plateau.Ths genus was tl)ought to have a cl∞ e rclatl。 nslup to Lo″ z口

`ogm姒
″ (bu,1992;

lb&bu,1985).In αr¤ent αpedit】onin 1993 and 1996 to thc nσ a。f Qlnghi,we c么 reftluˇ 。bserˇd
the fns11∞d.h of the。 r specles I″″″昭勿汤”o dp:明 m the fdd.We found the oo∞Ⅱa of L.n`,″口

ako mth dαuble noctars at the base of∞ ch lobe.The appendage(n thc oorolh s not mlatd to nectas as

thught by earlier authors and mlght be similar to tlle fimbnate。 f Co″ as氵o771C,Which al∞ sca16 thc∞ lolla

when fdly opend.

In addItIOIl to¨ rphological and nlolocular infomatlon,chm∝ ⋯ ne data mght id in血Ⅵng thc

systmatic and taxo咖 c qu6tiαs,and ch⋯“鼓 m smdles are often uscful in suggcsung taxonα nic and

phylogenetic relatIσ 阝hips at genetlc level(stuesyJ990;Raven,197⒌ )However,infort】 nti()n()n

ch¤K田ne nun陕 rs and hr阝 nD9hologlcs in″ 饶J。c溺。″and L口mo`o四 7Izop￠ s is blank.In this paper,we

trstly rec°d the c咖 le numb灬 of two golela and thor chm△ K胶me app∝annces at metap1】 ase,

intmhase and心 ting stagc.The potentid taxon¤ illc and pllylogenetic agnlflcance of the c俪 o∞mc data is

d1灬 cd,

11aterials and Method.s

M· s纟业冫mo7环 w灬 ∞Ⅱectcd fmn Balma s∞ w rllc)】m伍i.ns in Deqin∞ unty of YunIlan pmⅥnce.The

吧 Iche.spOcmm is hu Jianq⑾ 339.The matenals for chnk扭 ne d¤rvatlon are g⒑ mng mts.L.

口′9E叼 was couected际Ⅺ】I`点 ooullty of Qlnghai pmnnce.The Vα 1cher speclmen is bu Jian-quan 253.The

matenals恼·山¤K斑Ⅱ (丈漫~atlon are驷 △ng ovanes.The K)11cher speclmα s are pr馊wed in the

herbantun of Northw.est Phtcau Insttute of Bi山 名y,tlle Chin疋望·Acadenly of⒊ ienc6,Thc People’ s

Repubuc σf Chna(HNWP).

For the ymng(wanes of L,口
`pz冫

,口 ,tlle methods int血 iuccd bv Liu(1997)were adopted.For the!α )ts

。f△r.s`y口

`l。

n‘ ,the metlnds were as saIne as th∞ e used in αr fonner reports(Ho et a1.1997;Chen ct

a1,1997).The ter!m】⒑l吃y used for cho!!蜘 e∝mplment。f rdative length(C.R.L.)1s that d曲 ned by

K∞ m址.(1972).The cla甾 flc刁“on of kar夕 0t环汜 ♂Wmety foⅡσ讼 stebblrls(1971).The

imm犯h的“⒑∝nnl asynmctrv indcx(A1)and the intcrchmσ ¤℃Ⅱ狙l as`划metw index(A2)plo灬 ed by

RαneΦ (1986)as wdl as index of the地 刀otypic岱

`】

me” (As.K%)pmp∞ ed by Arano(1%3)were

adopted.

Results

1· ~M唿口cd。刀 sryJoP△ orl‘s(C.B.Clarke)H.smith

The interph喝 se nudo∞ntain rre刑 ar d·nped het⑾pycnouc b。 d16,whch staln dark1v and叼 ,in sze,

曰ue a蛳gatng largc ch啷 enters whik the¨⋯ ning nuclear reglα ls are granu.lar aild s妞 in llgIltly(nate

I:4.).Thus,the rs.ti鸭 .c脉Ⅺ胚 n16 fau in the intm⋯Ⅱate ⅡI)e between the diffuse a· △d thc moplex

clrαn∞glter咖 as dt义 nl焚d by Tai△ aka(1971).

ťtot1opmphse c1】 αⅡBαnes¤altain hetα nchrnBic备狎nents u△ tlF interstiial regloms of m秀 t

c际Ⅺmm16 ofeach咖 plement(Phte I:5).Thus,the mt。 tic-pmphase c玩mo咖 ∞ oo111d be cl灬 .ifled孙
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the nterstitial type.

The ch血以双mc ntnllber of this speci锱 .竭 2n=28 at mitotic-mctaphnse(Plate I:6).The chmIK铷 ne

σnplmcnt∝汀nsts of 24 m耐 ian(cilt¤ nenc and 4 submdlan cen凼 neric chm凼 m∞.△1e∞mdm.mt
of ltlative length cxhuts 14 1ongel(12M2),12 sh⒑ rter(14M1)and 2 s〖 【lall(2s)ch血Ⅸ敌m6.Thc
chmmヵ ￡lcngth range fKm 2,46ω 4.95:m aid the noo d thclα lg∞t to the由预6t ch心议胁 m.阝

1.98.The p∞ ponlon of thc chαⅨ¤nles of which the mn rati∞ arc nDre thm 2 in ka,。 typc⒔ 0.07,

Thcrdore,tk ka,蝴冶 was csu】mted as thc stebblns· 2A咖 ,The c俪o咖cs°fthe σ Iplmentshow

。k:uy gadtlal dmeam in lα 1gths fmn the long6t t。 the shortest mth no obvlous unndal△ y.The ka田o0m
asymmet0 indic6i wcre estimated to be A.1=0.24,A2=0.20 ar记 As.K%=57.23.The clrα Ⅸ¤n贤

numbαr and kar” m0hogy of this speci6 is reportcd here for the△ rst time,

2.L励 幽 咨历 o”j9口JPj"@T.N,Ho

The四 ay merlstσ :】atiC Cdls of L.cJptmc show女 ved l¤ ind or“ △ chKn¤¤ ltαs WhiCh mw in stzε

and由⒙pe(Plate I:1.),The t¤ lnda〃 狙 ¤ 略 ch口K0ntα s is dlstinct.The iut re留 1σls盯e前alning lghdy

m由Ⅺt obnous gald盯 山¤mtlIs.The resting chn峦rl硒 s wnlar to the ppockmsm【 0u of
Tanaka(1971),

At nlltooc″ ∞ 山 ∞ (Plate I:2),“救 c俪 o6⑾es have early∞nde泌“ a略【nenb at the pm疝耐

regon of one or both a:Ins Early and late∞ ndgn的i se卵ents of c打 αI波n】6 show rather s哎 lden transluon

bemeen.Tlis type of pll“ ”Inse chmx双们 es s mf町 耐 to as the prαmal矽产 of Ta¨mka(1971).

The cho¤滑nle ntmlber of this specles ls 2n=12 at intotlc-n田 taphase(Plate I:3).△ 】F chun0田 nc

αnplαnmt cOIlslsts of 12 mα 蛀an cen“驷cnc ch血Ⅱ双m6.The mnplement of!datlve length αhhts 6

kngcr(6M2)a:记 6由rtcr(6Mi)ch¨ Ⅸ¤mes.The ch¤Ⅸ围 ne length range frα n 2.44 to 3,67 un and

the mt!o of dle longest to the s隘 est ck咖胶meis 1.51.Tlle proportlon of the chI⋯ 嘲 ncs of Whch the

a:in nt晒 arc:Ⅸ)re than 2 ul kawotype is O.(X)7.Thaefore,the ka马 otypc was 1A type accordIng to the

stebbins’ classIf!cat10n.The ch∞ xmms of tlle ccnlpl0nα lt slnw涮y gradtnl dOcleasc tn lcngh f咖 he

longest to the曲ncst mth lx)obvlous binndalky.Tltc karyo⒁ e凼Wmety lnd:ces were estmated to bc

A1=0.18,A2=0.16 and As.K%=55,59,Thc clun· K朕me nunbcr ald kar疼 肛nrpllology of tlus species is

repmed here for the】 岭t。mc.

DisCussion

1, Tlle systenlatic position oF s1egacodon

As rcngvcd in the int¨ iuction,M留″“切刀 has long becn in dlspute for its syst∈ muc p∞Itlc n.In the

Gentlaninac,mo evolu“αu.9 1ines were lt∝ 留1扬αl based()n the PBlt1α 】of the nectas.“ Centlana line"mth

glailds l∝ ated at the base of the ov珂 includes C口 Ir够 7:口 ,T刀p`″t)sp纟″ :″″2,Cmov∮江材初 ,L西(″c汔四 and

M咽α¤切m whle“ Gcnltandh” line mth glan扎 助ted at the oomlla∝Ⅱnpnses rmalild genem(Ho&LIu

1990;Chllet,1957)~Thc f()nner thr∞ genαa have othcr“ ∞syna网Drphies de△ mting frαn il other gmera

in Gentlamnae that are oo∞lb硝th pllcae bemeen lobes and mlvx硫 th mldnms intraclycuhr mmlbrane

(△bdd” 1996).In欲 hα wot、 △鲍 口α扬 刀and I刀o弼i肠 have t№
“
Gentlann” o1)e d glandsl⑾ ted°n

the base of ovary,but they do not l、 ave any p11cae or folder on ib comua and in吨 mlycular mm】 brane which

m图6‘ thor cl∞e dat1¨hm to“ Genda· ldla” line.CbⅥαdy,亚馋么m切m and Ic氵m砒励 are rdatα l to

each other and reprsent a separatd g∞ up based on the specld(财 nhnatiαs of ne盹 r p06】tton,co∞lla plicne

andinmcalycuk mmbmneif访四 ed f¤】 the g¨ mrphDlogy.it s r田 emng that Im analyses ddn· t
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include】 刀
`m.幽

幽 (Yllan et al,1995).I△ s phˇ logeny show胡 M匆。c溯m belonged to the“ Gentiane△ a”

evdutlom0 lne孙 a basal clade(Yuan et al,1995),whch mealls n汤 lgm碰刃 differenuated f血 n other

geneIa of thc“ Ccntlandla” Ⅱnc v口y臼rly.

The present paper revenls the ch¤ Ⅸ腕 ne numb郇 of M.s”脚(9rlts arc 2n=28,inf⑾ ng thc阝灬ible

baslc lllmber of the genⅡ  is X=7,In the“Gcnumu” line,T”″″”脚 仞″″ and c”色u1助瑚
.勿

were fαund to

haVe 2n空 46,X=23(Wada,1966;sh18d讪 .u,1984).C口2忉〃:hs polybsic nlnlb¨ ramgng tσ n X=6

to X=23,but the prmtive gK池 ps stIch as s∝ tion PhetInonanthe了Ilainly have 2n=26,X=13(Fb et a1.,

1996)while 2n=14a11d X=7w孙 found n the advanced blcnnial speclcs such as C.口 ris勿协 (m sect1on

Ch讪 ∞ h四a),The I△ s phvlogeily show rob1st a思 mptI()ns that 2n=26 and X=13 is unequlvocally a

pl由.mnFphc state(Yuan et a1.,19%),Therefcrc,thc pmm,ch¤ ⅡEIne“ s1C number may be X 0 13.

The ch¤Ⅸ斑 ne nullbcr of M妇““切
`show no dIrect relat1α

shp to genera of the“ Gendam” line.

n)w·ever,in the“ Genltancua” line,2n=28 was fα1nd in the genus swenia s∝ ti()n Rug∞ a and sectlon

swertia(sh鲫 obu,1983;α r r6tits to be publishd),The genⅡ .⒐四″该 at least is a m.mitlve gⅡ up in

the Dtate guFn of the“ Gel1oaneⅡ a” line(hu&⒈ b,1992).The other gα 】m(e.g.a″ :口 ,:召J勿 ,

0羽钙协″o aild a△ r:口匆 ps峦 )may be at the advan曲i posltlon beCau,e they have tubui∞ ∞lh(Toohi,

1965)andimy hve sc⑼ da,basIc ch血K湖 nc nuInber(X=9,X=8 or9 and X=13;Yuan&Kupfer,

1993b).Futherrnore,sect,Ru卧a aild sect.swenia are pii血 dve g:oups in sI△ 咖 刃 (Ho et a1.,1994).

so,if the po⒍ tIon of⒐ 四″:曰 is∞nflnnd as m而tive in the“ Gendandla” linc,the shilanty of the

ch¤K田ne nuInber in腕皆田征bl and&四″勋 indI∞tes they rnaybe咖 犯 km a mnKn ancestor and theV

mght repms曰 lt the pniludve taxon In GentiannIle,beca△ se the ongnal沅 s1c chok朕me ntmber in

Gmtianac∞cImy be X=7(Fb名 ,1990).Thσ ef。re,匦nbined mth肛 姿 morphol鲳y,we oan gtl嗯 ;that

加鲠〃四磁力 and跏 田 (mth the pn【 Iulry b够ic chmxⅨme nunber X=7)represent respectivdy the

poou0ˇe taxσl of two evolutionary lines suggcst胡 .based on the sltes of nectars. In the“ Gentlain” line,

M留.m妨:are pn:tu钮 ve mth mm“ ve charactcrs suCh as large n()wers,tau and st。 ut stα !】s etC.The other

genera 61荩lally C》 刀
`刀

72么 ,T″ pre7o‘夕″″m and Cm叨 :助材叼 n】1ght be at a n⒑ re evoltltlonary stage for

they share“⑩ synap⑾orphes of∞∞lh mth plicae bcmeen lobes and calyx mth∞ ntin四s in曲 calyαdar

mmlbra!le(Fb et a1.,19%).炀 台弼诩 may be a pnmkive taxon in“ Gentiana” line,∞ it is not surprlsod

thatit Imght show豇ne四lnectims mth“ Gαttiandla” line∞ its out grgup as ind浪 ted as If【 s anal胛 s

(Yuan&Kupfer,1995).

2. 'I′he taxonOImical and systenlatic p()sition oF lx)nla1ogoniopsis

IⅡ钿 留 o””i” 泗9d‘,幽 u9l净崆 ‘ dˉ d血 ,uo u.口 翊 uoi·∞“ 肛 d.o‘咬 od蚯 沆 ,tb"

i(l1o&lb,1” 2‘ H● &1疝 ,1贷 s).△ “ ko“ 煎 贮 洄。吐 白 ,dI泅 海 明 p在 ”砷 灬畸 。自 癫 胡 ·∞ 脑 呻

加 ˉ 16,m● 耐 碍 ,必 dy 2oˉ io。山 囟 冈 0唧 L立 ‘k0” 证 “冽 k。 Ⅲ id i Xˉ “ V晌 &

K” 珀
=,】

” 3).h咖 Ⅱ dtho△ ˉ ,田 ●够
",k,LⅡ

泗 攵咨 “而产 ‘ b↓ 油 Ⅱ’位 Ⅱ  io姻o咱田 扭“ 励 ‘耐 k

座 u江 口
.∞

t。疝 .in口 口“,的,馋尔
"Ⅱ

· If认oⅡJ.△“ 。 J呤 刀Φ△ 山 却 】以 日业 ·L口”招“” ,△淤 ‘d.u^。 ,Ⅱd又

“ 涵 ‘出 ∞ 0励 凼 四卯 t.|Lyo硇 珀 ˇ 曲 ~d,d· 。∞ 岫 “ t〗 呤 h中 ·d咬 huⅡ 碱 讪 妍 0由 护 d

由。α●d。 Ⅱ i.。
`加

4bi。山9∞ 战 】Ⅱk“●d.0脚”o∞卿 |囟 d烟戒 i0d0idd.Tu由 ∞珞 。贮

灬 ¨ k,d‘ b泗 舳 碑 ‘h却 og㈤ 、呶 “ ‘ ” ” 伍 X△ 5,7,8,9,10,螂 l脑 ,击 iu申 l△id。 ¨ ˉ ∞ ”

。。。h恼 utL Xˉ 9on x~8〈 ort由 △o∞
`,dud).△

。 由 口“囱 ¨ h汪 “∞ △口 dL.

囱|扫古啷 ‘·。L,d ff00‘ ‘fⅡ∞.d‘△ 虹 ∞dma功 的△,蚀 .

捌 。 ⋯ ” 雍 dL· d力吗 而 龃 沛 钾 口¨“d hd蜂 ~ˉ 0,】 8,人 ˉ 1(i,扎 .K%ˉ

·4‘ ·



55.59,∞ nfoming to lA type of stcbblns(1971)a!ld mthout bltdalty.The kar” types of汤 ″cno印 72j〃 %7I

and α″@soo″勿nlaidy are 2B,2C and 3C,and n岱 t spegcs of thmllmth d)Ⅵ o1s bmdality.Aα D础ng to

stebbins(1971),therc is a prcd(,n11nant trα ld in nowerlng pla· lts toWards increasIng as驷 metry of the

karvoty"as” metrV· The ka。oty晖 indexes of L.口″
j″。 IIIlght血 ply this spocies might be a rcuc spec16.

R)wever,L)7,laro田 moops岱 was th。 1】ght‘ sa“ rlew endeInic ggnus” mth the nse of anghai~xzang platcau

(L“ &Iˉb,1992).L.c`p:朋.is a rale speCles mth a snIuu distnbut1()n.If the gen1s had ong,:utd wlth tlle

Platcau,it shodd l⒓ve adaptd thc habi‘ 。f thc Plateau and extendα l its disolbution.Also,thc m胚 σ⒖for

ranty wα e mused by【nly factors.But∞me species(c.g.GIn.gko)are∞ mectd mth phylogeny.

Certai!ly,the o:igln,systeI)ati6它 lnd ranty m∞ Ⅱ  of L.口

`p277a ned【

IDrc invcsugatlcn.The pr受 nt

choK腕 ne data supports the separation of L臼 :口.似。″1。psis f¤nL刃 姆

`。

g。,iz△勿 a!`d do not agree wlth i‘

clα辽 relat()nship to L仰妃
`昭

o″
ˉ
“″ ♂ sugg6td by Ho(1985)aild Liu(1992).About ios ongln a1】 d

systmatIcs,切 〃c幼 励 :op。5 s renlly rd.atd to 6·″Ⅱ ‘(刀 :口 if访四 df血 n肛 尽 ¨ rphlog,anatomy and

embry(文ogy(t()be published).
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大钟花属和辐花属染色体资料的首次记载及其系统学意义

刘建全 何廷农 陈世龙
(中 国科学院西北高原生物研究所 ,西宁,81(XX)1)

摘   要

本文首次记载了大钟花属和辐花属的染色体资料。大钟花的间期染色体为扩散一复杂型的过渡型 ,

而前期染色体为中间型。辐花的间期和前期染色体均分别为前染色体型与近基型。它们染色体中期核

和相对长度组分分别是:大钟花为 K(2n=28)=24m+4sra=12M2+14MI+2s;箱花为 K(2n=12)=

12m=6M2+6M1。 大钟花可能的染色体基数为 X=7,由 此可推测它可能是龙胆亚族中
“
龙胆

”
支的原始

类群,并且可能是连接
“
龙胆

”
和
“
假龙胆

”
两条演化路线的原始节点。辐花在染色体性状方面明显不同

于肋柱花属和喉毛花属,支持将其独立为属,其系统位置有待进一步研究;此外,它较低的染色体不对称

系数似乎暗示它可能是一残遗种,这有可能是该种在青藏高原这一特殊生境处于濒危的原因之一。

关键词 :大钟花属;辐花属;染色体;系统学
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