
植 物 学 报 

AaaBotao．／ca Sh'nka 2002，44(2)：246—249 

A Preliminary Study oH Conservation Genetics of Endangered 

Vatica guangxiensis(Dipterocarpaceae) 

LI Qiao．Ming 1．．xu zai—Fu】．HE Tian-Hua3 
． n舳 m Trop／ca／Bom,'ska／Garden，The Academy of&th-．cez，Mengla 666303，China；2 n咄 Institute ofBc~any，The Chbte~Acad*m3 

矿S&mce*，Kunnfing 650204，Chinal 3 Laboratory ofSysum~ic and 柚 Balany，lns~ute of 押 ．The Chir~ze．4c~emy of ， 吨 
100093 ChLn且 

Key words： Vat／ca guangx／ens／s；IL~,PD；genetic diversity；conservation biology 

Vat／ca guangxiensis is a characteristic tree species of 

tropical rainforestin Southern Yunnan，itis also all im— 

portant timber tree species-‘．This species has limited 

nmnber of individuals．only with three natural populations 

distributed in Nanshahe and Maochaoshan，Mengla Coun— 

tv ofSoutheFn Yuunan．and Liushaoshan ，Napo Count',of 

Guangxi，mad it was hsted as an endangered plant species 

in China ．From l980s，Xishuangbanna Tropical Botan— 

ical Garden。the Chin Academy of Sciences()(1rHGj 

to carry out conservation program and research on 

this species．Sinoe the evoluficoarv potential of species 

mad populations is determined Io a great extent by the lev— 

el of genetic diversi~-and the pattern of genetic vasia． 

tion- the well understanding of genetic diversity and pop． 

ulafion genetic structure is prerequisite for consenration 

mad roanagement of n and endangered spe cies．A1． 

1ozyme analysis has ever been applied to detect the genetic 

diversity of V．guangx／ens／s．but the limited loci COilld 

only detect low genetic diversitv，which could provide 

limlted information for conservation mad management of 

tIIis speciesL4 J．Therefore．intIIis study． th an intentto 

0btain more detailed information of population genetic 

structureof tIIis endangered plant．tIIemore sensitive raft． 

dcm amplified polymordnic DNA(RAPIN)assavL ’。j were 

applied to analyze the genetic diversity and population ge— 

net1c slnlCvalre． 

1 Materials and Methods 

Samples of№  ~ ／ens／s X L．MofDiptero· 

carpaceae) re collected from tIIe tIIree remaining natu． 

ral populations(NS，NP，NX)and one cuhivated popu- 

lalion(ML)consen,ed in the Xishuanghanna Tropical 
Botanical Garden．The population locations and sample 

sizes are presented in n_bJe 1． e fresh leaxres were 

dried quickly by using sihca gels in field，and stored at 

loom t~rrlperature forfu~ er rise． 

1btal DNA wa$iselated acoording to tIIe protocol of2 

×CTABl7j．and was dissolved in 0．1×TE f1 mmol／L 

Tfis—Hcl(pH 8．0)，0．1 fiq~no1／LE A(pH 8．0))and 

subjected to PCR amplification after adjusting concentra． 
1ion．Twenty arbitrarily primers that could am oli repm． 

ducible and dear DNA bands were selected from l38 

primers(ShengongInc )forfurther amphfication． 

DNA amplification was peffomaed in a Rapidcyeler 

l818(Idaho Tech．)，pragratmned for an initial 1 min at 
94℃ ，10 s at 35℃ ，20 s at 72℃ 妇 2 cycles，fo1． 

1owed by 40 cycles of0 s at 94 oC．0 s at 35 oC．and l 

min at 72℃．and ended with 7 rain at 72 oC ．Reac． 

tionswere carried outin a volume of10 L conlain 螭50 

maol／L Tris一} l(pH 8．3)，500 t~,／nrL A，1O％ n． 
coil， l mmol／L Tartrasine， 2 ~rmM／L MgC12 J 200 

tnnol／L dN3T，1 tnnoUL primer，5 ng ofDNA template 

mad 0．5 U Taq polymerase．Amplification products were 

maalvzed with eleetrophoresis f TBE electrophoresls)on 

1．5％ a gel slained with ethidum bromide，and im— 

aged onthe Bio—Radimaging devices(Gel Doc 2O0O Gel 

Docmnentafion Systen])supported bv Quantity．One f ver— 
sion 4．2)．Molecular weights were estimated using 100— 
3 O00 bD DNA Ladder． 

The bands were marked by Ouantitv One software． 

andtIIe bands wel3~watched atthe sallle positionfmolec． 

ular weights)．Amplified fragments were scored for the 

presence f1)~woeiice f 0)of homologous bands and the 

matrix oftIIeR PD Dhenotypeswas a~eanbled fortIIefo1． 

1owing an~pis：Genetic diversity as measured by the per- 

ce~ttage of polymorphic bands( 8)。Shamlon diversity 

index(1)，population gene diversity(Ht)，subpopula- 

tion gene diversity(Hs)，and subpopulation differentia- 

tion (Gst1 bv using POpGENE J．RAPDistm~e pm- 

gramLio was used to catculate Jaccard similarity coeffi． 

cients for further maalysis of AMOVA[“一．WitII AMOVA 

we calculated variancecomponents whichwere partitioned 

am ong individuals within populations，among populations 

within re．gicos(Yunnan mad Guangra)，and between re— 

gaons 

2 Results 

Twenty primers were usedforam phficationin 95in- 

dM duals in 4 populations of V．g ， ．A total of 

231 bands ranged from 170—1 995 bp were scored，cor- 

respondingto 6一l8 bands per primer．Th e bands i— 

fled by primer S317，s226，$246， $501 are shown in 
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n) (B] 

(c) fD) 

F ·1· Amplification products of p 帅 using p,im~r$317(A)，p,ime~$226(B)， 勰r$246(c)and pnln凹$501(D) 

Fig 1．Ofthe 231 bands．124 werepolymorphic bands 

(肿 )，accotmtedfor 53．68％ (T铀k 2) AccordinRto 

the PPB．the amount of gen~ic vailation~thin these 4 

populationsw船NS>NP>ML>NX(from hightolow)． 
and the Shannon diversity index gave another result：NS 

>ML>NP>NX．whieh differed slightlyfrom the results 

0f尸 ．Bv using POPGENE．the obsenred numl~r of 

alleles(M )，effective number of alleles( )，and Nei’ 

s gene diversity ind麟 (h)were calculated(T训 e 3) 

e genetic diversi~ of population NS was the highest． 
which was in accDrdanode th the results measured by 

Shannon diversity index． 

· w船 grouped into 2 regions， Yun· 

Ilall(NS、ML、NX)and Guangxi(NP)． e anal~is by 

AMOVA implied that the genetic variadon within popula． 

tions(55．09％)w踮 higher than that among populations 

(44．91％)；andthe vailation amongI ons(51．18％) 

was higherthanthat within regions(48．82％) 0nthe 
whole，the variation within populations (45．13％)was． 

higherthanthat among~SlOns (45．08％)．andthe vail— 
ation(9．79％)anlong populatlorrs of regionwaslOW．The 

￡of this species w船 0．374 6，population 胁 was 

O．164 6，and subpopulation gene／／s was0，103 O．1曲 le 

4 shows the genetic distance and genetic identitv arrlong 

populations．1l population NS and NX．both located 

Mengla County of Yunnan，are close in spatial distance 

(about 30 kin)，Accordingly，the genetic identity be一 

[：wecnthesetwo populationswas high (0．962 O)，andthe 
genetic distance was 0．038 8．On the contrary，compared 

tI1 population NP located at Napo Coralty of Guangxi． 

the spatial distancebetweenNSand NPis about 500 kin． 

the genetic distance was 0．148 0 betwcen population NS 

and NP，and 0．165 3 between NX and NP，suggest 

that geographic isolation has profound effects on popula． 

tion genetic differentiation． 

2 lLaff,D p0Iynmrphism ofpotmlatlzcts of Vat／ca~ ns／s 

1v̂，the sttm of丑ll bands~ ，the 肋 of P0 ∞r c bands：肿 ，the 

； 仉  —  一  l 

山Ie 3 Statistical aI】alv豳 of gesetJc val~tionfor allloci of Vati． 

co,gH彻 俯m 

脚 ， c

，

6se~ed“L “七er de9； ，eⅡect LVe T̈unh 0f aud髓； ，̂ ’s 

geae dtvt~qslly 

dJstance(POPGENE) Tnea Ⅱ髓 get~etic identiq,and genetic 

Nei’s~enelic identity(above djag~a1) d geaetie 日taⅡ (below diagc- 

ha1) 
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RAPD analysis revealed low level of genetic diversitv 

and hi level of population differentiation in the endan— 

gered ．guarqq-x／ens／s．whichWBkS consistentwlththe re— 

sults from allOZylne analysisL4 J．however RAPD detected 

rI1(】re detailed data on the amount and distribufion of ge． 

netic diversity and population genetic StlMctUre than the 

latlcr．The population genetic stmoture of a species was 

the r~ult of long．term evolUlion，and has close link to its 

evolutionary history，geographic distribution，life history， 

etc，Xu aI1d yu[12一aI1d Zhu[ J su龋ested dmt the dipte． 

rocarps originated from t}le old Gangwana Continent iI1 

early Tertiary．and t}le Guvita Continent WBkS the elivemitv 

center of this family．n e curl~nt V．guartgx／ens／s is oulv 

distributed in Me哗lh Counts"，Sout}l of Yuunan，mid 
Napo County．Southwest of Gtmngxa，which are t}le noah— 

ern rna ns of the range of diptemcarp， therefore，its 

current distribution pattem could be the results of the 

g~ial migration．In the Quaternary，as the glacials ap- 
peaI耐 onthe globe ，somethermophflous plants hadlived 

t}lroll an unfavourable period in “refuge ”，and sowle 

othersmigrated to the sout}1．When the tecnperatttre ele． 

rated in the interglacia1．t}le plants migrated to the North 

and the regions of hi elevation gradualb,．,salter marly 
repeats，them rem~ned Some groups，0r tome new groups 

derivedfrom these remains．As a result．Itis reasonable 

that the low leveled genetic diversity of V．guangx／ens／s 

could be attributed to t}le effect of the po pulation bottle． 

neck msohing from the advance and n I-朗t of glacial in 

its evolutionary hiatory．On the other hand．geographic 

iSolation of small populations and genetic drift enla~ed 

the genetic diffemntiation among populations．Moreover， 

t}le gray}【v dispersal of seeds of V gua％,x／ens／s also 

partly contributed to the hi subpopulation differentia． 

tion．Consideringits bigfruits andtropical static wind eli． 

mate，the dispersal distance was So hmited t}lat t}le hi曲 

genetic relatives of neighbor plantsandresult，and selfing 

frequently occurred in population．which contributed t0 

the hi曲 genetic differentiation among populations． 
The infommfion ofpopulation genetic diversity is of 

e6tical mipo rtanee for come~,atlon  and mm3ag~ment of 

玳 and endangered plants．including&~essment of the 

conservation value and state of special populations． 既 

s／tu c0Uec【ionand conservation 14。 n。．Becauso ofthelow 

level of genetic divemiW and highpo pulation differentia- 

tlon in ． 心 圳 ，promotmg gene llow ／via seed 

mid seedling)among populations would be practical ef- 

forts of conservation．Furthermore，the results also have 

special implicationforthe situconflervation ofthis en— 

dangered plant．The eultivatad population(ML)did not 

contain the highest genetic diversity．indicating that this 

population could not represent the whole genetic variation 

0{t}lis species ．Thus．more extensive麟 u collections 

are neededtocoimervet}le whole genetic variation ofthis 

species． Considering the high genetic variation within 

populations and among Ix~pulations of V． g~aagxiensis， 

ex situ eo]eefion should sample enou individuals，and 

take all populations into account．The results showed that 

the genetic diversity of cultivated population MLwa．s lower 

thanthat of population NS and NP(PP日)．consequent— 

ly．more emphasis shauld be given to these two popula． 

tiom i13 ex s／at collection afterwards．n e results also 

showed that eulfirated population ML had hi genetic 

similarity-topopulation NS，but had high differenfiationto 
population NP，t}lerefore，in order to conserve t}le m0re 

genetic diversity of V．guangxiens／s，we need to give 
illoi'~attentionsto populationNPin whenever／n s／at con． 

ser~,a6．on oforiginal habitatand collecting samples supple- 

mentally for situ conservation． 
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濒危植物版纳青梅保护遗传学研究初报 

李巧明 ， 许再富 何田华0 
(1 中国科学院西双版纳热带植物同，勐腊 666303；2 中国科学院昆明植物研究所，昆明 650204 

3 中国科学院北京植物研究所系统与进化植物学开放研究实验室，北京 100093) 

摘要： 运用 20个 1O碱基随机引物，对 中国龙脑香科 (Dipterocarpae~ae)特有的珍稀濒危植物版纳青梅 (Va&a 

gE￡叩 岫 x．L．Mo)进行了RAPD多态性分析。3个自然居群和 1个迁地保护居群(分布于云南和广西)共扩增出 

231个位点，多态位点所占比例(PPB)为53 68％；观察等位基因数 胍 =1．536 8，有效等位基因数 他：1．287 8．Nei 

基因多样性指数 h为0．168 6，居群内的遗传多样性水平较低。基于 AMOVA和POtV．EN~的结果均表明居群内的遗 

传变异大于居群问的遗传变异。居群内的遗传变异为55．09％，居群问的变异为44．9l％ (．M／IOVA)；基因分化系数 

G 为 0．374 6(FOPGENE)，表明居群间存在高水平的遗传分化。研究结果对该濒危植物的保护有重要意义。考虑 

到低水平的遗传多样性和高水平的居群分化，通过居群间种子和幼苗的交换来促进基因漉是可行的保护方案。迁 

地保护居群(ML)不具最高的遗传多样性，表明为了保护此濒危物种的全部遗传变异，需要进一步栗集更多个体补 

充到迁地保护居群中。 

关键词： 版纳青梅；RAPD；遗传多样性；保护生物学 
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