2012 34 (6): 525 ~531

Plant Diversity and Resources DOI: 10.3724/SP. J. 1143.2012. 12135
. *
iFlora
1 2%k 34 2%% 12 12 2
(1 650201; 2
650201; 3 650201;
4 650201)
21
o ( eFlora) . DNA R
( iFlora) o iFlora
. ( )
o iFlora ( taxasphere) ( bioliterate
world) o
; DNA ; ;
1 0Q948.2 A : 2095 —0845(2012) 06 —525 -07

The Next-Generation Flora: iFlora
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Abstract. The 21" century has witnessed a rapid development in technologies of molecular hiology and computer in—
formatics. Fundamental changes have taken place in means and methods in which humans take cognition of the
world. Based on the currently available eFlora and combining this with elements of next-generation sequencing tech—
niques DNA sequence data geographical information system data and computer information technology the next—
generation Flora (iFlora) is bursting. Through a series of key technological innovations and integrations the main
objective of iFlora is to construct the next-generation Flora which will fulfill the function of accurately and rapidly i—
dentifying species and acquiring species—elated digital information. iFlora will greatly advance the development of
plant taxonomy phylogenetics evolutionary biology ecology biogeography conservation biology and other related

disciplines. Furthermore iFlora will be a valuable tool for biodiversity conservation and sustainable utilization of bi—
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ological resources ecological security public education and services and will profoundly promote public under—

standing of biodiversity. The application of iFlora will tremendously nurture and boost the taxasphere and bioliterate

world and will be a new focal point that may reshape modern botany at the global and regional levels.

Key words: iFlora; DNA barcoding; Computer information technology; Biodiversity information database

( Flora)
( Frodin 2001)
( Funk
2006)
Kress (2004) “Flowering Plants of the Neo—
tropics”
“ N N DNA
7 . 2011 8
( 2011) o
90

( Angiosperm
Phylogeny Group APG)

(APG 1998 2003 2009) ., APGII
( APG 2003)
Cronquist ( 1981) . Thorne
(1992) Takhtajan ( 1997) “
DNA
(
2012) .

( Funk 2006) .

( Wilson 2000; Kress  Krupnick 2005 2006) .

N ~

o

DNA

( reference library)

; DNA

1 ‘Flora”

o 1964 -
1993 “Flora Europaea” 5
2010 -2011 2

)

o ‘Flora of North America” 1993

30 14

o “Flora of Australia” 1981

60 30 .
- «
(1935 -

(1959 -2004) 312

2013

» 25
1959) 45
164
2004 ( Yang 2005) .
2006
o 1988
“Flora of
China” ( 25 23 )
§ »
“Flora of China”
2013 ( Raven 2011) .
1948 “Flora of Tropical
East Africa” ;1960
“Flore du Cambodge du Laos et du
2007 30 ;1972

“Flora Malesiana” 26

Viétnam”



. iFlora 527

~

( eFloras)
o “Flora of China’ .
“Flora of North America”

“Flora Europaea” .
“Flora of Australia”

“Flora Europaea”

( http: //rbg-web2.rbge. org.
uk /FE /fe. html) o
ras. org/search_page. aspx? Flora_id'/2)

( http: //www. eflo—

~

( Brach  Song 2005)
( Brach  Boufford
2011) o
o DNA
. DNA N
(iFlo—
ra) o iFlora
+ DNA
( ) o iFlora
. DNA
o iFlora
( GPS ) -
. DNA
2 iFlora
2.1

{ » “
( tree of life)” 1859)

( Darwin

( 2012) .
180

( Cracraft
Donoghue 2004; Bininda+monds 2007) .
PCR DNA

DNA

( Cracraft
2007; Moore
2008; Smith
2008) -

Donoghue 2004;
2007; Jans-—
Donoghue

Bininda-Emonds
en 2007; Dunn
2008; Hackett
20

( Chase
2009; Moore

1993; Qiu
2006; APG 2010) .
( Smith  Donoghue 2008) .

( Vandepoele
Burleigh 2009; Tang

( Antonelli

van de Peer
2010) .
2009; Hoorn
( Sage 2003;
Smith  2010;

2005 Soltis

2010) .
Chanderbali
Edwards

2010; Edwards
2010) .
( Donoghue
2008 Peres-Neto 2012; Pocock 2012) .
( Willis 2009)
N ( Proches

2008) .

( APG  1998)
APG II ( APG 2003)
(APG 2009) . APG

APG III

APG ( Kress 2004) .



528

34
2.2 DNA
( Bell o DNA
1986) -
(Li 2011a) o NN o
DNA iFlora
2.3
(Li 2011b) . DNA (iCloud)
DNA N + IBM Salesforce
( Arnot 1993; com
Floyd 2002; Hebert 2003) . DNA 2011 WwWDC
( Herbert .
2004) . DNA
( Hebert 2003 2004; Li 2011b) . iFlora
Hebert “Interna— (1) o
tional Barcode of Life ( iBOL) ” .
DNA p(2)
( Che 2010) . o . .
DNA o 7 (3) o
DNA
iBOL
DNA 7 (4) GIS o
o DNA GIS
DNA 7
. DNA .
. DNA o 1992 “ 7
4  DNA
ITS
DNA (Li 2011a) o
DNA
( Hollingsworth 2011) “The Plant Lisf’  ‘Species 2000”
DNA DNA “Integrated Taxonomic In-

”

formation System ( ITIS) “Global Biodiversity



6 : . iFlora 529

Information Facility ( GBIF) ”  “Encyclopedia of 3.2
Life ( EoL) ”

( . . )
o ( EoL) i
«“ ” . 2010 10 ’
( » 10 -
iFlora
€ ) ( Global
Strategy of Plant Species: GSPC) °
2020 ( World Flora On- 3.3
line) o
( CBIS) . ( CVH) A
( DCP) °
iFlora
o 1Flora
3 iFlora
iFlora °
3.4
3' 1 1 »” N
iFlo—
ra
? 3.5
o 1Flora o
N o iFlora



530

34

iFlora
DNA
DNA N

- 1Flora

( taxasphere) ( bioliterate world)

o

N Ste—
phen Blackmore Pete Hollingsworth N
John Kress .

Dan Janzen Peter Raven

o

2011. 18 J.
33 (5): 518—520
2012. (Judd WS Campbell CS Kellogg EA et al.
1999) ( Plant Systematics A Phylogenetic Approach)
3 M .

APG 1998. An ordinal classification for the families of flowering
plants ] . Annals of the Missouri Botanical Garden 85 (4):
531—553

APG 2003. An update of the Angiosperm Phylogeny Group classifi—
cation for the orders and families of flowering plants: APG II

J . Botanical Journal of the Linnean Society 141 (4): 399—
436

APG 2009. An update of the Angiosperm Phylogeny Group classifi—

cation for the orders and families of flowering plants: APG III
J . Botanical Journal of the Linnean Society 161 (2): 105—
121

Arnot DE Roper C Bayoumi RAL 1993. Digital codes from hyper—
variable tandemly repeated DNA sequences in the Plasmodium
falciparum circumsporozoite gene can genetically barcode isolates
J . Molecular and Biochemical Parasitology 61 (1) : 15—24

Antonelli A Nylander JAA Persson C et al. 2009. Tracing the im—

pact of the Andean uplift on Neotropical plant evolution J .

Proceedings of the National Academy of Sciences of USA 106
(24) : 9749—9754

Bell EA  1986. Preface A . In: Clayton WD Renvoize SA
(eds.)
don: Her Majesty’s Stationary Office

Bininda-Emonds ORP  Cardillo M Jones KE et al. 2007. The de-

Nature 446 (7135) :

Genera Graminum  Grasses of the World M . Lon—

layed rise of present-day mammals ] .
507—512
Brach AR Boufford DE 2011. Why are we still producing paper flo—

ra? ] . Annals of the Missouri Botanical Garden 98 (3):
297—300
Brach AR Song H 2005. ActKey: A web-based interactive identifi—

cation key program ] . Taxon 54 (4): 1041—1046
Chanderbali AS ~ Albert VA Leebens-Mack J et al. 2010. Tran—
scriptional signatures of ancient floral developmental genetics in
avocado ( Persea americana; Lauraceag J . Proceedings of the
National Academy of Sciences of USA 106 (22) : 8929—8934
Chase MW Soltis DE  Olmstead RG et al. 1993. Phylogenetics of
seed plants: An analysis of nucleotide sequences from the plastid
gene rbcl. ] . Annals of the Missouri Botanical Garden 80
(3): 528—580
Che ] Huang DW Li DZ et al. 2010. DNA Barcoding and the In—
. Bulletin of the
Chinese Academy of Sciences 24 (4): 257—260

Cracraft ] Donoghue MJ 2004. Assembling the Tree of Life M .

ternational Barcode of Life Project in China ]

New York: Oxford University Press
Cronquist A 1981. An Integrated System of Classification of Flower—
ing Plants M
Darwin C 1859. On the Origin of Species M

. New York: Columbia University Press
. London: John Mur—
ray
Donoghue MJ 2008. A phylogenetic perspective on the distribution of
plant diversity J . Proceedings of the National Academy of Sci—
ences of USA 105 ( supply 1) : 11549—11555
Dunn CW Hejnol A Matus DQ et al. 2008. Broad phylogenomic
sampling improves resolution of the animal tree of life ] . Na—
ture 452 (7188) : 745—749
Edwards EJ Osborne CP  Stromberg CAE et al. C, Grasses Consor—
tium. 2010. The origins of C, grasslands: Integrating evolution—
ary and ecosystem science ] . Science 328 (5978): 587—
591
Edwards EJ Smith SA 2010. Phylogenetic analyses reveal the shady
history of C4 grasses ]
of Sciences of USA 107 (6) : 2532—2537
Floyd R Abebe E  Papert A et al. 2002. Molecular barcodes for soil
nematode identification J . Molecular Ecology 11 (4): 839—
850
Frodin DG 2001. Guide to Standard Floras of the World ed. 2
M . UK Cambridge: Cambridge University Press
Funk VA 2006. Floras: A model for biodiversity studies or a thing of
the pas? J . Taxon 55 (3): 581—588

. Proceedings of the National Academy



iFlora 531

Hackett SJ  Kimball RT Reddy S et al. 2008. A phylogenomic
study of birds reveals their evolutionary history J . Science
320 (5884): 1763—1768

Hebert PDN  Cywinska A Ball SL et al. 2003. Biological identifi—
cations through DNA barcodes ] . Proceedings of the Royal So—
ciety B Biological Sciences 270 (1512) : 313—321

Hebert PDN  Penton EH  Burns JM et al. 2004. Ten species in
one: DNA barcoding reveals cryptic species in the neotropical
skipper butterfly Astraptes fulgerator ] . Proceedings of the Na—
tional Academy of Sciences USA 101 (41) : 14812—14817

Hebert PDN  Stoeckle MY Zemlak TS et al. 2004. Identification of
birds through DNA barcodes J . PLoS Biology 2 (10): €312

Hollingsworth PM 2011. Refining the DNA barcode for land plants
J . Proceedings of the National Academy of Sciences USA 108
(41): 19451—19452

Hoorn G Wesselingh FP  ter Steege H et al. 2010. Amazonia
through time: Andean uplift climate change landscape evolu—
tion and biodiversity J . Science 330 (6006) : 927—931

Jansen RK  Cai Z Raubeson LA et al. 2007. Analysis of 81 genes
from 64 plastid genomes resolves relationships in angiosperms and
identifies genome-scale evolutionary patterns ] . Proceedings of
the National Academy of Sciences of USA 104 (49): 19369—
19374

Kress W] 2004. Paper floras: How long will they last? A review of
flowering plants of the Neotropics J . American Journal of Bot—
any 91 (12): 2124—2127

Kress W] Krupnick GA 2005. Documenting and conserving plant
diversity: the future A . In: Krupnick GA Kress W] ( eds.)
Plant Conservation: a Natural History Approach M . USA
Chicago: University of Chicago Press

Kress W] Krupnick GA 2006. The future of Floras: New frame—
works new technologies new uses ] Taxon 55 (3):
579—580

Li DZ GaoLM Li HT et al. 2011a. Comparative analysis of a large
dataset indicates that internal transcribed spacer ( ITS) should be
incorporated into the core barcode for seed plants ] . Proceed—
ings of the National Academy of Sciences of USA 108 (49):
19641—19646

Li DZ LiuJQ ChenZD et al. 2011b. Plant DNA barcoding in Chi-
na J . Journal of Systematicas and Evolution 49 (3): 165—
168

Luo Y ( ) He YB ( ) LiDZ( ) et al. 2012.
A comparison of classification of families of Chinese vascular
plants among Flora Republicae Popularis Sinicae Flora of China
and the new classification J .
( ) 34 (3):231—238

Moore MJ Bell CD Soliis PS et al. 2007. Using plastid genome

Plant Diversity and Resources

scale-data to resolve enigmatic relationships among basal angio—

sperms J . Proceedings of the National Academy of Sciences of

USA 104 (49): 19363—19368

Moore MM Soltis PS  Bell CD et al. 2010. Phylogenetic analysis of
83 plastid genomes further resolves the early diversification of eu—
dicots ] .
USA 107 (10) : 4623—4628

Peres-Neto PR Leibold MA  Dray S 2012. Assessing the effets of

Proceedings of the National Academy of Sciences of

spatial contingency and environmental filtering on metacommunity
phylogenetics ] . Ecology suppll. 93 (8): S14—S30

Pocock MJO Evans DM Memmott ] 2012. The robustness and res—
toration of a network of ecological networks J . Science 335:
973—977

Proches S Wilson JRU Richardson DM et al. 2008. Searching for
phylogenetic pattern in biological invasions J . Global Ecology
and Biogeography 117 (1) : 5—10

Qiu YL LiL Wang B et al. 2006. The deepest divergences in land

Proceedings of

15511—

plants inferred from phylogenomic evidence J .
the National Academy of Sciences of USA 103 (42):
15516

Raven PH 2011. Plant conservation in the future: new challenges
new opportunities J . Plant Diversity & Resources 33 (1) :
1—9

Sage RF 2003. The evolution of C, photosynthesis J .
tologist 161 (2): 341—370

Smith SA' Donoghue MJ 2008. Rates of molecular evolution are

Science 322

New Phy-

linked to life history in flowering plants ]
(5898) : 86—89
Soltis DE Burleigh JG  2009. Surviving the K-T' mass extinction:
new perspectives of polyploidization in angiosperms J . Proceed—
ings of the National Academy of Sciences of USA 106 ( 14):
5455—5456
Takhtajan AL 1997. Diversity and Classification of Flowering Plants
M . New York: Columbia University Press
Thorne RF 1992. Classification and geography of the flowering plants
J . Botanical Review 58 (3): 225—348
Tang H Bowers JE Wang X et al. 2010. Angiosperm genome com—
parisons reveal early polyploidy in the monocot lineage ]
Proceedings of the National Academy of Sciences of USA 107
(1): 472—477
Vandepoele K Van de Peer Y 2005. Exploring the plant transcrip—
tome through phylogenetic profiling J . Plant Physiology 137
(1): 31—42
Willis CG  Ruhfel B Primack BA et al. 2009. Phylogenetic patterns
of species loss in Thoreau’s woods are driven by climate change
J . Proceedings of the National Academy of Sciences of USA
105 (44) : 17029—17033
Wilson EO  2000. A global biodiversity map J .
(5488) : 2279
Yang QE Zhu GH Hong DY et al. 2005. World’s largest flora
completed ] . Science 309 (5477): 2163

Science 289



