A 'Big Bang' of plant evolution
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SciA-enA-tists are shedA-ding light on what Charles DarA-win called an &€cebomA-inable mysA-teryags:
how and when flowA-ers evolved.In two paA-pers to be pubA-lished next week, reA-searchA-ers reA-port
that two of the largA-est groups of flowA-erA-ing plants are more closely reA-latA-ed to each othA-er - than
any of the othA-er maA-jor linA-eages are. These are the monoA-cots, which inA-clude grasses and their
rel A-aA-tives, and the euA-diA-cots, which inA-clude sunflowA-ers and tomaA-toes.
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and their relA-aA-tives, and the euA-diA-cots, which inA-clude sunA-flowA-ers (above) and tomaA-toes.
(PhoA-to courtesy U.S. Nat'l Park SerA-vice)
The sciA-enA-tists al A-so found that a stunA-ning diA-verA-sificaA-tA-ion of flowA-erA-ing plants they call
the &€0Big Banga€« hapA-pened in the rel A-aA-tively short span of unA-der five milA-lion yearsa€” and led
to al five maA-jor linA-eages of flowA-erA-ing plants alive.&€ce-lowA-erA-ing plants toA-day comA-prise
around 400,000 speA-cies,a€s said Pam Soltis UnA-iversA-ity of FlorA-iA-da, a memA-ber of one of the
reAA-search teams. &4€0eSo to think that the burst that give rise to alA-most all of these plants ocA-curred in less
than five milA-lion years is pretA-ty amazA-inga€’espA-eA-cially when you conA-sidA-er that
flowA-erA-ing plants as a group have been around for at least 130 milA-lion years.&€+RobA-ert JanA-sen, a
biA-olA-0A-gist the UnA-iversA-ity of TexA-as at AusA-tin and member of the second research group, said
the two paA-pers set the stage for al fuA-ture comA-parA-aA-tive studA-ies of flowA-erA-ing plants. The
new work is to apA-pear in the reA-search jourA-nal ProA-ceedA-ings of the NaA-tioA-nA-al AcaA-deA-my
of SciA-enA-cesa€odf you are inA-terA-estA-ed in unA-derA-standA-ing the evA-oA-luA-tion of
flowA-erA-ing plants, you cand€™t do that unA-less you unA-derA-stand their relaA-tA-ionA-ships,a€s he
said.Botanists preA-datA-ing DarA-win noA-ticed that flowA-erA-ing plants, which comA-prise at least 60
perA-cent of al green plant speA-cies, diA-verA-siA-fied abA-ruptly shortly afA-ter they apA-peared. The
deA-tails, and esA-peA-cidly the cause, of this diA-verA-sificaA-tA-iond€’ DarA-wind€™s
a€ombomA-inable mysA-terya€+3€”have been a hot topA-ic in botany evA-er since. The speed of the
diA-verA-sificaA-tA-ion is &cmne of the reaA-sons why ita&€™s been hard to unA-derA-stand
evA-0A-luA-tionA-ary relaA-tA-ionA-ships among the maA-jor groups of flowA-erA-ing plants,a€s JanA-sen
said.ReA-searchA-ers with the two unA-iversA-iA-ties anA-aA-lyzed DNA from plant chloroA-plasts, the
celA-luA-lar comA-partA-ments reA-sponA-siA-ble for plants3€™ abil A-ity to conA-vert sunA-light inA-to
sugA-ar. JanA-sen and col A-leagues at his unA-iversA-ity anA-aA-lyzed DNA seA-quences of 81 genes from
chloroA-plasts of 64 plant speA-cies; UnA-iversA-ity of FlorA-iA-dareA-searchA-ers anA-aA-lyzed 61 genes
from 45 speA-cies. The two groups alA-so perA-formed a comA-bined analA-yA-sis. Through this
proA-cess they gradA-uA-ally built a kind of family tree for plants, a diA-aA-gram of relaA-tA-ionA-ships
among linA-eages showA-ing diA-verA-sificaA-tA-ion over the eons. Based on known rates of geA-netA-ic
change checked against fosA-sils of known ages, they esA-tabA-lished a time scale that showed
esA-tiA-matA-ed dates of maA-jor evA-oA-luA-tionA-ary branchA-ing events that proA-duced new
speA-cies.PreA-viA-ous reA-search had found that flowA-erA-ing plants split inA-to three branches shortly
afA-ter apA-pearA-ing. That proA-cess was gradA-uA-al, at least comA-pared with the rapA-id
radiaA-tA-ion, or branchA-ing out, that folA-lowed. The deA-tails of that radiaA-tA-ion have been murky.
The latA-est studA-ies clarA-iA-fy the picA-ture by showA-ing that all plants fall inA-to five maA-jor
linA-eages that deA-velA-oped over five milA-lion years or less, reA-searchA-ers said.The
diA-verA-sificaA-tA-iond€™s cause reA-mains mysA-teA-riA-ous, said the UnA-iversA-ity of
FlorA-iA-da&€™s Pam and Doug Soltis. It could have been spurred by some maA-jor cliA-matA-ic event,
they said. ItA€™s alA-so posA-siA-ble, they added, that a new evA-oA-luA-tionA-ary traita€’a
waA-ter-conducting cell that transA-fers waA-ter up plant stemsa€’proved so efA-fecA-tive that it
trigA-gered a flourA-ishA-ing of new speA-cies.
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