
The Annonaceae  is a pan trop ica l fam ily, w ith app rox im a te ly  200 genera  and  

2500 spec ies . There are two re la ted North Am erica  genera , bu t the rem ain ing taxa are 
all trop ica l, d isp la y ing  h igh con tinen ta l gene ric  endem ism  (Keftler, 1993; Doyle and Le 

Thomas, 1996). A nnonaceae  have been inc luded  in the o rde r M agno lia les by various  

taxonom is ts (APG II, 2003). M orpho log ica l and more recen t m o lecu la r c la d is tic  analyses  
have con tinued  to p lace  A nnonacece  in the M agnolia les a long w ith M agno liaceae , 

Degene riaceae , H im an tandraceae , Eupom atiaceae and M yris ticaceae  (Donoghue and  

Doyle, 1989; Chase et al., 1993; Doyle and Endress, 2000; Soltis et al., 2000). 

Eupom atiaceae wh ich  were p rev ious ly in c luded  as a sub fam ily  w ith in A nnonaceae  and  
have a lways been cons ide red  c lose ly  re la ted based on m o rpho log ica l cha rac te rs  

(Morawetz, 1988) was p roposed  by Qiu et al. (2000) as the s is te r to A nnonaceae . From  

the analys is using rbcL and trnL-F DNA sequence  data, R ichardson et al. (2004) 
sepa ra ted  A nnonaceae  into 3 g roups , namely the basal g rade , the long b ranch  c lade  

and the short b ranch c lade.

The genus Goniothalamus Hook. f. & Thomson, be long ing  to the long branch  
c la de  is one o f the la rgest and most im portan t genera o f A nnonaceae , w ith over 150 

spec ie s  d is tr ibu ted  th roughou t trop ica l sou th -east Asia; the cen te r o f d ive rs ity  lies in 
Indoch ina  and western Malesia (Sumatra, Peninsular Maleysia and Borneo) (Saunders,

2003). Based on m o lecu la r c lade , the es tim a ted  age o f Goniothalamus is in the range of 

3.6 -4 .8  ± 1.5 Myr ago (R ichardson et al., 2004). Little is known o f the evo lution and  
b iogeog raph ica l h istory o f th is genus. Many m orpho log ica l cha rac te rs  are am biguous  
and reveal little phy logene tica lly  useful in formation. Thus m o lecu la r sys tem atics  has 
becom e  an a lte rna tive  approach  fo r de te rm in ing  evo lu tionary re la tionsh ips because  
m orpho log ica l and o ther pheno typ ic  cha rac te rs  are e ither absen t or change  too rap id  to 

be usefu l fo r phy logene tic  in ference. So far, many s tud ies in the genus Goniothalamus 
are based  on m orpho log ica l cha rac te rs , thus it is im poss ib le  to condu c t any tests on 
m orpho log ica l hom o logy and /o r evo lu tiona ry changes in th is genus. The ob jec tives  of
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th is d isse rta tion  were (1) to investiga te  the de lim ita tions and phy logene tic  re la tionsh ips  

of the genus Goniothalamus, (2) to test the m onophy ly o f Goniothalamus, (3) to in fer the  

phy logene tic  re la tionsh ips w ith in and am ong the genus Goniothalamus and re lated  

genera  using nuc lea r and ch lo rop las t genes, and (4) to use the phy logene tic  
re cons truc tion  as a fram ework to in fer cha rac te r evo lution in th is g roup . These reg ions  

have been w ide ly  used to in fer phy logene tic  re la tionsh ips w ith in the Annonaceae  

(Doyle, Bygrave and Le Thomas, 2000; Meade, 2000; Erken, 2002; Mois, K e file r and  

G ravendee l, 2002; Chatrou et al., 2002; R ichardson et al., 2004; S charaschk in  and  

Doyle, 2005)

The results from  th is s tudy enab le  a c la rifica tion  o f the re la tionsh ips and  

phy logeny w ith in the genus Goniothalamus and re la ted genera and unde rs tand ing  the  

evo lu tiona ry h istory and b iogeog raphy  o f th is genus. Moreover, th is s tudy  was to realize  

w h ich  m o rpho log ica l cha racte rs are phy logene tica lly  in formative in Goniothalamus.
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