Chara species, a pond organism

Coleochaete orbicularis, a
disk-shaped charophyte that

also lives in ponds (LM)
2 N @B SN




Antheridium

with sperm

gametophyte

Archegonla and antherldla of Marchantia (a liverwort)
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(a) Peat being harvested
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(_b)“‘ToIIund Man,” a bog mummy
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B2
A Horsetail’s Tale?

“I have never seen anything which so much astonished me,” wrote Rich-
ard Spruce, perhaps the greatest botanical explorer of the 1gth century.
Spruce (1908), who had seen a lot while botanizing in Amazonia for 15
years, was writing about a stand of giant horsetails (Equisetum) near the
village of Canelos, Ecuador, in the early 1860

the most remarkable plant in the forest of Canelos is a gigantic Equise-
tum, 20 feet [6 m] high, and the stem nearly as thick as the wrist! ... It
extends for a distance of a mile [1.6 km] on a plain bordering the Pas

tasa [ Pastaza River] but elevated some 200 feet [60 m] above it, where
at every few steps one sinks o e knees in black, white, and red mud.
A wood of young larches may give you an idea of its appearance. ... I

could also fancy myself in some primeval forest of Calamites, and if

some gigantic Saurian had suddenly appeared, crushing its way among
c

the succulent stems, my surprise could hardly have been increased.

The horsetails Spruce was familiar with in his native Yorkshire grew
less than 3 feet (1 m) tall. Now he was reminded of the calamites (Cala-
mitaceae), extinct cousins of the horsetails setac that flour-
ished in the swamps of the Carboniferous 345 million to 280 million

years ago (Figure 63). Calamites soared to 6o feet (20 m) tall. Spruce’s

112




lamites differ from other plants by their round, hol-
low, jointed stems. The joints are where the stems can be easily pulled
apart into separate, cylindrical segments—an activity that children and
immature adults find terribly amusing. In addition, the stems are green,
carrying out nearly all the plant’s photosynthesis, and they grow in an
unusual manner. Like other plants, their growth in length or height
comes from the activity of an apical meristem, a group of actively
viding cells at the stem tip. Unlike other plants, this apical meristem gets
smaller each time a new stem segment is produced, resulting in nar-
rower and narrower segments, until the apical meristem is used up, and
growth ceases. This mode of growth is referred to as apoxogenesis, and

horsetails are the only modern-day plants that have it.
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Figure 63 A calamite of the - :
Carboniferous. from Hirmer (1927).  Figure 64 The giant horsetails of Corazén. From André (1883).
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Ginkgo biloba
leaves and fleshy seeds
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Ovulate cones
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Douglas fir
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Angiosperm Phylogeny

* The ancestors of angiosperms and
gymnosperms diverged about 305 million
years ago

* Angiosperms may be closely related to
Bennettitales, extinct seed plants with
flowerlike structures

 Amborella and water lilies are likely
descended from two of the most ancient
angiosperm lineages



Microsporangia
(contain
microspores)

o 4
g /‘,L/ A

47
/ /‘.

(a) A possible ancestor of the
angiosperms?
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Most recent common ancestor
of all living angiosperms

I

200 150 100
Millions of years ago

(b)Anglosperm phylogeny
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Living
gymnosperms
Bennettitales
Amborella

Water lilies

Star anise and
relatives

Monocots

Magnoliids

Eudicots







Star anise
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Arek ¢ 1.6 5 EF## (Sicilian Bergamot )
2./NEW (freesia )’
JEHUBENE (cassisbud)°
#3# :4. HAFEE (Night Blooming Ylang
Yiang ) * 5. % 3 T & ( East African Clove ) *
6. A # % # (Night Blooming Jasmine ) *
7.8 XK HE (Moonlight Rose ) °
KF 8 HFHEEF (Mysore Sandlewood ) *
9.2 M % (Vetiver)* 10. i #Z (Amber ) ©

7] (Mirage)

AWk ( top note )

i (heart)
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The Millennium Seed Bank Project:

Supporting Global Plant
Conservation Activities
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The Svalbard International Seed Vault will offer a safe haven for some 1.5 million crop strains.
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Our Mission

To conserve tropical and subtropical
plants, in order to sustain the richest
biodiversity on Earth.
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Total collection: 12804 2010.3.1.



Orchidaceae 6,037 2010.3.1




Orchids of Sarawark

1019 taxa in 2001
>200 collections in 150 years

306 taxa only found once
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Bulbophyllum fimbriperianthium
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Yoani agiensis









Pteridophyta 931 2010.3.1
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Araceae
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