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SciÂenÂtists are shedÂding light on what Charles DarÂwin called an â€œabomÂinable mysÂteryâ€•:
how and when flowÂers evolved.In two paÂpers to be pubÂlished next week, reÂsearchÂers reÂport
that two of the largÂest groups of flowÂerÂing plants are more closely reÂlatÂed to each othÂer - than
any of the othÂer maÂjor linÂeages are. These are the monoÂcots, which inÂclude grasses and their
relÂaÂtives, and the euÂdiÂcots, which inÂclude sunflowÂers and tomaÂtoes. 
 	
       New studies indicate the two largÂest groups of flowÂerÂing plants are more closely reÂlatÂed to
each othÂer than any of the othÂer maÂjor linÂeages. These are the monoÂcots, which inÂclude grasses
and their relÂaÂtives, and the euÂdiÂcots, which inÂclude sunÂflowÂers (above) and tomaÂtoes.
(PhoÂto courtesy U.S. Nat'l Park SerÂvice) 
The sciÂenÂtists alÂso found that a stunÂning diÂverÂsificaÂtÂion of flowÂerÂing plants they call
the â€œBig Bangâ€• hapÂpened in the relÂaÂtively short span of unÂder five milÂlion yearsâ€”and led
to all five maÂjor linÂeages of flowÂerÂing plants alive.â€œFlowÂerÂing plants toÂday comÂprise
around 400,000 speÂcies,â€• said Pam Soltis UnÂiversÂity of FlorÂiÂda, a memÂber of one of the
reÂsearch teams. â€œSo to think that the burst that give rise to alÂmost all of these plants ocÂcurred in less
than five milÂlion years is pretÂty amazÂingâ€”espÂeÂcially when you conÂsidÂer that
flowÂerÂing plants as a group have been around for at least 130 milÂlion years.â€•RobÂert JanÂsen, a
biÂolÂoÂgist the UnÂiversÂity of TexÂas at AusÂtin and member of the second research group, said
the two paÂpers set the stage for all fuÂture comÂparÂaÂtive studÂies of flowÂerÂing plants. The
new work is to apÂpear in the reÂsearch jourÂnal ProÂceedÂings of the NaÂtioÂnÂal AcaÂdeÂmy
of SciÂenÂces.â€œIf you are inÂterÂestÂed in unÂderÂstandÂing the evÂoÂluÂtion of
flowÂerÂing plants, you canâ€™t do that unÂless you unÂderÂstand their relaÂtÂionÂships,â€• he
said.Botanists preÂdatÂing DarÂwin noÂticed that flowÂerÂing plants, which comÂprise at least 60
perÂcent of all green plant speÂcies, diÂverÂsiÂfied abÂruptly shortly afÂter they apÂpeared. The
deÂtails, and esÂpeÂcially the cause, of this diÂverÂsificaÂtÂionâ€”DarÂwinâ€™s
â€œabomÂinable mysÂteryâ€•â€”have been a hot topÂic in botany evÂer since. The speed of the
diÂverÂsificaÂtÂion is â€œone of the reaÂsons why itâ€™s been hard to unÂderÂstand
evÂoÂluÂtionÂary relaÂtÂionÂships among the maÂjor groups of flowÂerÂing plants,â€• JanÂsen
said.ReÂsearchÂers with the two unÂiversÂiÂties anÂaÂlyzed DNA from plant chloroÂplasts, the
celÂluÂlar comÂpartÂments reÂsponÂsiÂble for plantsâ€™ abilÂity to conÂvert sunÂlight inÂto
sugÂar. JanÂsen and colÂleagues at his unÂiversÂity anÂaÂlyzed DNA seÂquences of 81 genes from
chloroÂplasts of 64 plant speÂcies; UnÂiversÂity of FlorÂiÂda reÂsearchÂers anÂaÂlyzed 61 genes
from 45 speÂcies. The two groups alÂso perÂformed a comÂbined analÂyÂsis.       Through this
proÂcess they gradÂuÂally built a kind of family tree for plants, a diÂaÂgram of relaÂtÂionÂships
among linÂeages showÂing diÂverÂsificaÂtÂion over the eons. Based on known rates of geÂnetÂic
change checked against fosÂsils of known ages, they esÂtabÂlished a time scale that showed
esÂtiÂmatÂed dates of maÂjor evÂoÂluÂtionÂary branchÂing events that proÂduced new
speÂcies.PreÂviÂous reÂsearch had found that flowÂerÂing plants split inÂto three branches shortly
afÂter apÂpearÂing. That proÂcess was gradÂuÂal, at least comÂpared with the rapÂid
radiaÂtÂion, or branchÂing out, that folÂlowed. The deÂtails of that radiaÂtÂion have been murky.
The latÂest studÂies clarÂiÂfy the picÂture by showÂing that all plants fall inÂto five maÂjor
linÂeages that deÂvelÂoped over five milÂlion years or less, reÂsearchÂers said.The
diÂverÂsificaÂtÂionâ€™s cause reÂmains mysÂteÂriÂous, said the UnÂiversÂity of
FlorÂiÂdaâ€™s Pam and Doug Soltis. It could have been spurred by some maÂjor cliÂmatÂic event,
they said. Itâ€™s alÂso posÂsiÂble, they added, that a new evÂoÂluÂtionÂary traitâ€”a
waÂter-conducting cell that transÂfers waÂter up plant stemsâ€”proved so efÂfecÂtive that it
trigÂgered a flourÂishÂing of new speÂcies.  	
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