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Supercontinent Amasia to take North Pole position
KERRISMITH 2012%#2B 88 #>Z1>## (doi:10.1038/nature.2012.9996)

TR, EREND EFREINDZBRET X4 273, UEEICHET 2 EREMEN.

BAE, Bk Licd 2 T XTOKREER,
5000 5~ 2 fd4FEte. B ICHfZE L Chl
AL, oI 1 DO Z
T3 —CIUF. SRET HE~EBEAE
RIS SN2 KEDW - < D L 2 1EH)
DETIAED D SEPN AR, D
B Z. Nature 201242 H 9 H =1
wREINE,

Al HbER - CEERPEDTER S iz
X 3EAERTID Z 72, TXRTORED
REICEE > T, BEOWHY 7V A {hHkE
ZHLETIEREN T 7 EZBRL
7zo INETHEHZB1X, HAVhD
ILIARDHIE %2 FAX, R DEBREDTZKE
F%2D|EL TV, 1D, 73—
F4ArvDOU»E5ZHL2 L3I, K
VHPEDSEA L TS v 7 7 & A UALiE IC 8
KEMERENZET L, S5 1D,
Z O SO D AAPEDEA C T E A ISR
KEPERINZETFTNVTH S,

L2 ULAE, T—) LK% CkEa %
Fa4 Ay P2 —~A T ) OHEY

3 Rl

REOHET 7 ) AHECH > TBRBENV T,

2 ©2012 Nature Japan K.K., trading as NPG Nature Asia-Pacific. All rights reserved.

# Ross Mitchell 5%, HlLvwsy—v
PRELU, HoX, Hnaalcilss
N7zl L OHIRESZ 30T LTk oo &
DGPr 6L TCE DO EREL, Hi
WOT D= v FIVBREANCIFPSKEZE
EDXSIEprLTnaerllEL %z,

ZORER, 7AAL YT EMENBZRD
EREE X, REMHETERL, N7 7
5 90 FEf L 2z bk 5 IR S 1B
X972 EVWSTEEICEL 7,

MRWNC AL A U A KEEDS LA L.
—fgicdb LU <, BEDIRD & 7= D
TI—ayNETVTICERLET, &
Mitchell 1ZE 5, TA—2 35U 7k k=
ZHATIT, A FOBICHFOROET 4,

Mitchell 5 &, BREDELIF 1 D
DINY =IO TNB EEZ TN,
Thbb, NUTr 7k, ZORNCH -7~
a5 =7 &S KB 559 90 Bk
NzEIAIHERINTHT, a5 4 =
7h, K20 EEMICH X —F 0N
SHKPED 557 90 [Elfn & 2 A1

RE

RENTNWZDE,
ROBMKBED ISV 77 & H UM E
KRN 2 &T 2 €7 IVIENE
(introversion) & 5F)L, N7 7 DHE
MDARBHEICTER S 13 & T 2 Fuxst
iz (extroversion) &7 )L &MEIEIL TV
%, Mitchell i, HA725DH LW E
FIL % FEEREEE (orthoversion) EF )L
LT,
MEMFE 7V, WHEEZNEE
TEHM DRI D, WY E T
BLlE, POTHKRERS-7ZZED, &
NEDEMPIEIELBE LT
CEHRmLTWD, TUNED, 32
B oHDOIBICEDS E NS, —R, #
BFIC D MR 2 KEEDB) & 1] & 22Dk
HIMESHAES 2 DD, M RP oD
TI & BV b7y R 2 — 2R (3
[E) D 2EE Peter Cawood X5 5,
HIER EOKEEDE D K SIZBINW TNV
DPEEVIEZ O b o TL .12,
K ofGB E & HICEYFERE DL S0
BAIIRZDES D07 EOR#EZ, T
BRSO RLE Z BfiF g2 & &, HIBR
DIERZIFET 2720 DIERE 2D 7
& Cawood 1595, MEhalk, HIERDME
RARBRT27-0DEEDTT |, [ |
(8RR : =RIRT)

1. Mitchell,R.N., Kilian, T. M. &Evans, D. A. D. Nature 482,
208-211(2012).

1 EFER&

WMEOKER, k. RELTHBZHRLETIBRET A DT (LS.

VoL. 9 | No. 4 | ApriL 2012

MITCHELLET AL, NATURE


http://www.nature.com/doifinder/10.1038/nature.2012.9996

BIZF(CHIENTHIRE

Life-long intelligence in the genes
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Biofuel from beneath the waves
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Hungry plant traps worms underground

Hidden feeding strategy suggests carnivory is more common than was thought.

Katherine Rowland

38

Carnivorous plants catch their prey in pools, glue and snap traps.
But researchers have now discovered the first species known to
trap and digest worms underground, using adhesive leaves — and
itis part of a family not believed to be carnivorous at all.

Native to the tropical savannah of the Brazilian Cerrado, the
Philcoxia genus, part of the family Plantaginaceae, was first
formally described in 2000". It consists of three species —
P. bahiensis, P. minensis and P. goiasensis — each restricted to a
distinct region characterized by sandy soils and lots of sunlight.

The first scientists to document Philcoxia noted that the plants all
have rounded leaves supported by stems and topped with glands
that produce a sticky substance. These features are common
to many carnivorous plants, but the researchers did not see any
evidence of captured prey or remains associated with Philcoxia.

In 2007, intrigued by the plants’ similarities to other carnivorous
species and the discovery of nematode worms stuck to Philcoxia
leaf surfaces, a team of researchers from California and Brazil
tested for the possibility of carnivory. Their work was inconclusive?,

A study published today in the Proceedings of the National Academy
of Sciences® not only offers evidence that Philcoxia species are
indeed carnivorous, but also explains why this trait had gone
undocumented. P. minensis, researchers found, uses a unique
nutrient-acquisition mechanism: its sticky leaves are hidden
below the sand.

“This leads to the question of whether there are other carnivorous
plants out there in families not known for carnivory,” says Peter
Fritsch, a botanist at the California Academy of Sciences in San
Francisco, and co-author of both the latest study and the 2007
investigation.

Slaughter in secret

Plant carnivory is known to occur in only 0.2% of flowering plant
species. However, Fritsch and his colleagues suggest that this count
may be an underestimate. In the words of Mark Chase, a botanist
at the Royal Botanic Gardens, Kew, UK, and his colleagues, writing
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in a 2009 paper on carnivorous lineages, “We may be surrounded
by many more murderous plants than we think."*

. Aaron Ellison, who studies the evolution of carnivorous plants at

a Harvard University research site in Petersham, Massachusetts,
disagrees. “I don't think we're underestimating the number of
carnivorous plants,” he says, given how rare the trait is. But, he
adds, on a certain level, carnivorous activity is nearly ubiquitous.
"Almost all plants depend on a nitrogen and phosphorus cycle of
decomposing organic matter — dead stuff to eat. We don't call
that carnivorous because they're not actively attracting and eating
meat. Instead we focus on the incredibly elaborate ways plants
have evolved to get at mineral nutrients.”

Fritsch says, “The cost-benefit model explains the trade-off
between the specific environmental conditions and the resources
developed by the plant. There is a balance point where if there are
not enough nutrients and enough light it can push a plant toward
carnivorous syndrome.”

The Cerrado, which has seasonal moisture and a paucity of
nutrients, is conducive to the development of carnivory. "It is
the main habitat for carnivorous plants in Brazil,” says Fernando
Rivadavia, a carnivorous-plant specialist from the International
Carnivorous Plant Society.

Predatory plants typically grow side by side with non-carnivorous
species, suggesting that this dramatic course of evolution is
but one of myriad strategies suitable for any particular set of
conditions. However, says Ellison, “the fact that multiple genera
in different environments have developed carnivorous strategies
suggests that this is not a difficult evolutionary step.”
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