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Abstract In this paper，two speciesin Ame 0把帆 Pilg．from themainland of Cliina ，A．0r- 

gotaerda andA．yo．ratanens／s，Wel,~karyomorpho logicaUy studied．They commonly showed theinter- 

phase nuclei of the comple~c~romocenter tvpe and the mitotie prophase c-l】c0m n【ne8 of the jntersfi- 

timtype．Their k ry脚yp wereformulated 丑sK(2n)=36=8m+28T，both belongingto Stelibius’ 

1Btype andwith theN．F．value(number offundamenta1)bei 44．The chromosome number and 

karyotype of A．，彻  啪 Wel'~reported here forthe fnmt time．Ka| ( of；ic且l features of 

Amentota,xus，espo cially the N．F．value，together with other evidence，have indieated its clese re— 

lationshipwith Terreya thintheTaxaceae． 
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Amentotaxus Pilg．is a stmdl genus of five species and one variety(Ferguson，1989，l985； 

Lan，1984；Cllel ，Fu，1978)．Three sp es and one variety of曲s genus have been recoMed in 

China．A．fo,,nosa,~ Li is endemic to TaiⅧ ．A．yummm,~／s Li oeetl／~in SE Yunnan，sw 

Guan ，SW Guizhou ofChina and nor'themVietnam，and A．argotaenia(nanco)Pilg．iswidely 
distributed from SE Xizang(Tibet)，along the southern paa of the Mt．Qingling，t0 southeast 

Chhm，andits variety，A．argotaen／a villi"．brev／fo／／a K．M．Lan，has been only recorded from 

Guizbou 

．I1 systematic position of Amentotaxus has lang been jn dispute(Xi，1986；Hu et a1．， 

1986；(=hen，Wang，1984；Hu，1983；Keng，1969；Li，1952；Florin，195l，1948)．A．o／'goto~· 

n／a(Hance)PaS．was fast described by Hance under Po,／o,~'pas of the 山 Ipaceae．eider 

(1903)tramfenedthis speciestothe genus c却  ̂眦㈣ oftheG p}IaI咖 aceae based onjts咖 - 
male jnfl orescence，but in 1916，he established  a monotypie genus for it，i．e．Amerttota：lm$ 

Pilg．，based onits uniquelong staminateinflorescence(Pi r，1916)．In hislast systematictreat— 

ment ofthis genus，Pil~r(1926)still rec0 ized Amerttotaxu$as a distinct genus ofthe C~vhalo- 

taxaceae．It was Kudo and Yumamoto(1931)who first raised Amento~ t0 a familial status． 

However+thistreatmentwas not adopted bv FJ0 n(1951，1948)，who positioned this genusin the 

Taxacecae．Since then，the accumulating data from all lines of research oll Amentotaxus(Hu 

． ， 1986；Xi，1986；Chen，Wang，1984)have become flourishing，but its systematic position 

still rel玎ains unsolved (Page．1990)． 

P／L~,tlous repo rts of chlul】c闻fne numbers of Amerttotaxus ha ve long been eootrove商 a1． l 

(1943)reported the chromosome nun~ r of A．argotaerda ills n = l1，a number also found jn 
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Torreya．However，Chuang and Hu(1963)reportedthe chromosome uumbex of A．扁m as 

2n= 14 underthe u~tlne A ．argotaen／a．am mber differentfrom these of Taxus，Pseudotaxu~and 

Tormya ofthe Taxaceae，and alsothatof C 幻胁枷 ．As a result，they supportedthe establish— 

it~nt oftheAmentotaxaceae．Guan et a／．(1993)reportedthe chromosome number ofA． g嘶钟一 
n／a as 2n=40，anllmbex closetothat offlon'l~species of b p ，an dthustheyconsideredthat 

n 0 should be placed in the P aceae．It is obvious that mathentic chromosome data 

nmybe  of critical significanceforthe consideration ofthe systematic positionof nn I ． 

I玎this paper，two species of Amentotaxus．i．e．A ．argotaenia an d A．yunnanens／s，were 

karyomorpbe loglcally studied iu orderto confirm the chromosome J1umber ofAmengoto~ats an d have a 

be tter understanding of its systematic position． 

A． 肌 was collectedfrom Changsha City(alt．800m)，Htman Provinceand A．yun— 

nanens~ from Malipo County (alt．1100 121)，Yi1D／lan Province．The voucher specimel~，Zhou 

9691201 fortheformer specias an d Zbe u9581202 f0rthelatter．wHe depo sited in theHerbarium of 

Kanming Institute of Botany．the Chiuese Academy of Sciences(KUN)． 

For the observation of chromosomes．roots offemale individe als ofbo th species were pretreated 

w O．1％ eolchieinef0T16 hr．andthellfixed f0T30minin Camoy’sfluid(absolute alcobol：gla- 

cial acetic acid=3：l1．Aftel：be ing macerated ii1 a mixtme of1 mol／L hydrochloric acid and 45％ 

dacial aceticacid(1：1)at 60℃ fortwomin．theYwere stained and squashedwlth1％ acGCto-orce． 

iu． 

Karyomorpbe logical classification of interptmse nuclei aad mitotic prophase chromosomes fol— 

lowed Tanaka(1977，1971)．The symbols for the description of karvotypes followed Li and(：hen 

(1985)．Karyotypo classification followed Stebbins (1971)． 

Thetwo species studied  wei'e veIT similarin karyomorphologyof intertfimsenucleian d ofmitot- 

ic pm chromosomes．In theinterphase nucloi(Fig．1：A)，one andmany smaU darkly 

stained chromocenters observed ．According to Tmmka(1977，1971)，the inteqthase nuclei 

籼 categorized to be伽啪pl chromacenter h]Pe．In the mitotic p10】血ase chroraesomes(Fig．1： 

B)，hetero-and eI】-ehronmtic segmentswere distinguishable．andthe darkly stained hetercehromatic 

dots籼 found Bt the distal clnvmesome ends．Therefore．the proptu,se chroratw,omes belunt~ to 

thejnterstitialtype(Tanaka，1977)． 

／t,／etaphase chromosomes ofA．argotaenia were counted tobe 2u：36( ．1：C，，andthe 

karyotype was fommlated as 2n=8m+28T(Fig．1：E)，bebng~ to Stebbim’1Btype．n e ratio 

ofthe longest ehroolo~olne协 the sbe rtest ollewas 2．71 andtheN．F．valuewas 44．Four sec0I1d螂  

eomtricfions wei'e obviouslyfoundju the distal regionsof the 6th an dthe 28th cbT咀n0s0r|le pairs． 

Metsphase C]llX)lfflosoines ofA．ymmanens／s were alsocoun ted tobe 2n=36 (Fig．1：D)，aadthe 

k~ otyp~w舾 alsoformulated as 2n=8m+28T(Fig．1：F)，belongingto Stehbim’1Btype．Ⅱ 

N．F．valuewas also 44．butthe ratio ofthe longest chrom~ome to the shorteston e decreased协 

2．59．sec0n constrictions werefoundin the short an璐 ofthe 6th．the9th 。andthe12th chro． 

]FflO~O1Tle DaiIs．Karyotypie data ofboth species are given iu Table 1． 

|Il1e cinomoson ~ number ofA．argotaenla．2n=36．膪 repo rted here，w舾 differentfrom the 

pmvious count u=l1 reported by Sugihaca(1943)，aadthecount 2n=40 byGuan et o1．(1993)． 
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Althou the chromosome number ofthis species reported by us is different from that by Guang et 

． ． the N．F．value was both 44．1nthe procedure of chromosome preparation of A．凸僵蝴  ， 

WefolindthatfoItlrm-ehro~ mes ofthis species COlllld be easily broken from the cenl~meric sites 

and then formed eight“T-like” chHxrKIs0哪es．rillis is very po~ibly the l'easoN why Guan et a／． 

f1993)miscounted the ehromosc~ne number of A．argotaerda as 2n=40 but obtained the correct 

N．F value of 44．We agree th Gaan o／．(1993)that the material used bv Ctm~g aIld Hu 

(1963)for ehmn~ome obser~atiOI2 under the n~rne A．Ⅱ， mm s}Iodd be actually identified as 

A．扁玎m 田 ．Asthe ehrom~ome numberj12the same genusi12 g哪 吣peⅡ咄 aremually very c0rI- 

stilt．we guessthat Chu~ng andHu’s re!~rt ofthe chromosome number of2n= 14for A．， 竹瑚 Ⅱ． 

w  WItSIn08tlikelywrong．Thed1Ⅻ 080Ⅱle number of A． m㈣ needsto be reexamined 

Table 1 Kary c d日l【a 0ftwo species of n 

A 叫 0 A Mm删  

K(2n)=36=8m 28T KI2n1=36：8m+2盯 

No RL AR Pc No． RL Pc No RL AR Pc No RL Pc 

1 5．01 1．26 m 19 2 417 T 1 4 98 1嘴 m l9 2 32 T 

2 4．8l 1 l0 m 20 2 37 T 2 4 72 l 134 m 20 2 29 T 

3 4．6l 1 06 m 21 2 35 T 3 4 72 l 134 m 2l 2 29 T 

4 4．54 1 24 m 22 2．34 T 4 4 72 l 134 m 筮 2 29 T 

5 4 37 1 15 m 23 2．34 T 5 4 51／ 1．14 m 23 2 25 T 

6 4 20 1 26 m 24 2．∞ T 6 4 43 1．134 m 24 2 25 T 

7 4 03 1 l7 m 25 2．29 T 7 4 33 1．16 m 25 2 25 T 

8 4．00 l 19 m 26 2．凹  T 8 4．10 1．0l m 26 2．22 T 

9 2 57 T 27 2．凹  T 9 2．回  T 27 2．21 T 

10 2 56 T 28 2．29 T 10 2．51 T 28 2．21 T 

ll 2 54 T 29 2 l7 T 11 2．45 T 凹  2．2l T 

12 2 54 T 31) 2嘴  T l2 2．417 T 30 2．埽 T 

13 2 52 T 3l 2 07 T l3 2 37 T 3】 2．16 T 

14 2．51 T 32 2 05 T 14 2 37 T 32 2 l5 T 

15 2．47 T 33 2 ∞  T 15 2 35 T 33 2．11 T 

l6 2．47 T 34 1．95 T 16 2 34 T 34 2 00 T 

l7 2．47 T 35 1．船  T 17 2 34 T 35 1 98 T 

l8 2．46 T 36 1．85 T 18 2．32 T 36 1．92 T 

IiL： w l l；AR： 0；PC：p ∞ 衄 ． 

As a 瑚 衄 ti0ned，Am 0如棚 wa8 OnCe placed in different ilies．including the Tax~e． 

(Fu a／．，1999；Cheng，Fu，l978)，cephalotaxaceae(page，1990)and 0ca ∞eae 

(GuaI1 a／．，1993)，Or treated as a distinet family of o101-1(Xi，1986；Kudo，Y~ mmto， 

1931)．o瑚 一morph0l icalIv，山瑚眦 z js 1Tlore or less~elated to the T~ ceeae based Oil their 
o叫n呻 n COI'I~with fleshy aril，al~ gh 鲫 ne etu~'aeters，811ch fits the opposite and dee~ e 

leaves，t}Ie eon~]ex compoundmale spike，the．female 0 gans atthetop oflong pedioels，andthe 

cupIlIBr 1 with the seed tip out， 舢 not to support the inclusion of 凡幻 n jn the Ta)【ace． 

cae．Nevertheless，Y a／．(1996)found that山聊 蝴 has epi al蛐ed 1帮，elongated l】y． 

1~cotylewiththelower palttIliekened，andfleshy cotyledom i12t}Ie development of seedling．The 

seedlil m0rphd0 of山珊 就瑚im ed its close relationship with孔l丌 m ．Ftmhem~re，aI】a· 
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tomieal data ofAmentotaxus alSOindicatedit8 close relationshipwitll Tort,eyra(Hu，1983)．Embry． 

olo~icalfeatu s of?anentotaxus．however．suggestedits close affmity witll Austroto~us oftlle T - 

aceae(Chert，Wang，19~o4；Wang et a／．，1979)．Pollen morphology of山 is different 

from that of j括presumed relatives and suppDr￡s ib independent familial sfafL1s(Xi，1986)．A1． 

though Page(1990)had placed ArHm缸 in the Cephaloaxaceae，he felt that it might be lnOl~ 

reasonable to treat tlle哪 l1s船 oil independent family． 

Both Taxus and Pseudot~xus ofthe Taxaceae we found to have the karyotype of2n=24= 

22m+ ，witll tlle N．F．value bei 46(Gu e1．，1998a；ehen，1996，1990)．nle genus＆- 

oftheCeI~ak,taxaeeae has2n=24=22m+2sm(蛆t)，witlltlle N．F．value being 48(Gu 

． ，1998a．1998b)．Although tlle chromosome number of 。泖 瑚 of the Pbd0carpaceae has 

vailat10n to a eel~,ain degree，m0st speei糟 0ftllis genm have2n=38(HizIlIne m口f．，1988)．The 
c ina 0n of chromosome characters of A 螂”0轧 ，i．e．￡l】e d舡 虹岫s( zle nunlb of 2n=36， 

the karyotype consisting of 8m and 28T andthe N．F．value of44．，sho'a,~thatthis usIs cy~log— 

ieally readily disthlguishable n the Cel：tM omxaeeae and Pod~ arpeeeae．In the ehromo~me(p ro． 

1ution of Tnn0speⅡm，the ltobeason tronslceafion se绷 s to be very o帅 Ⅱm ，whieh cal1 often re,tit 

tlle chEII1辩 oftlle chromosome number，but d0es not咖 setlle c}嘴 oftlle N．F．value．A1． 

thou~ thegenus Torre~ has a different ch∞Ⅱ e0rne number of2n=22fi'om2n=36 ofAmen／o~ - 

珊 ，theirN．F．valueis b0山 44．TIlerefore，tlle same N．F．valueindicatestIIat山珊r却 地舰 mi t 

have a close~eladomhip witll而玎 ．TIle differenee in tllelf cll砌瑚∞啪 删mber might have Ie． 

sdte~{ 0ln tlle Robertson tmasloeation． n“ n枷 ha8 8 rn-afld 28 T-chnWn080 ．Torr~a}las 

22 m-chromosomes．The T-d11D加0 m1es of m̂帅 如a mi出t be produced fm  Tn—d nl08(1Ⅱle8 

吐I10u小 R0berts叫 sJocat10n． 

B{Ised On cvlol cal evidence，tllerefore，We consider tllat山珊 r却 地舰 should be a member of 

the T~e．aeeae andmidn have else rel~iom tfipwitll Tor~ a． 
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摘要 研究了穗花杉 瑚扣 『删 -： 咖哪 和云南穗花杉A． 椰煳  的核形态。它们的有丝分裂间 

期核都为复杂染色中心型，前期染色体为中间型，中期染色体数目均为2n=36，核型相似，均为 K(2n)= 

36=8m+2盱，核型不对称性属于 1B型，N．F．值为44。云南穗花杉的核型为首次报道。结合其它学科的 

资料，认为穗花杉属同榧属 Torreya比较接近。 
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