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Much of the sphagnum moss plant consists of dead cells. Sphagnum is

very absorptive, and the high amount of acid it contains even makes
it a mild sterilizing agent. It has actually been used lor bandages.
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The bryophyte life cycle
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Bud, young gametophyte

Bryophytes reproduce when the gametophytic male part releases sperm that
enters the female by swimming in a film of water when the plant is wet.
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The garden of the Saiho Temple in Kyoto, Japan. is carpeted
by more than 80 species of moss. This Buddhist temple,
hundreds of years old, is popularly known as the Moss Temple.
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Climacium americanum, at left, grows in shady areas in
northern temperate reglons such as a forest {loor that is

hidden from the sun. Mnium cuspidatum, at right, grows in
the same temperate areas but in damp valleys and on rocks.

.:f.ﬁ

The hair moss (Polytrichum juniperinum), shown here much
enlarged, can grow as high as .75 Inch (2 cm). At left is
the female, with sporophyte; at right s the male hair moss,
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This club moss (Lycopodium phlegmaria
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The horsetail (Equisetum arvense),
abows, has a lertile brown shoot and a
storile green shoot. The fwrtile shoot
is tipped with a cone. Al right s a
close-up of its cone with spore coses.
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Figure 18.16 Gametophyte of Equisetum
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Shapes and forms

The large fern at the right, Nephrolepis
cordifolia, grows In the troples. Its
sporemgia are grouped along the leailets.
Above is a Salvinig. a rootless floating
fern; an Azolla is ot lalt centrs. Green
lsaves are In pairs and a third lead is
modified to absorb water through hairs.
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Preris multifida s often found on stons Tropical Gleich
walls in Japan. The plent's fertile

young irees, often s
e narrower than its sterile ones.
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pteridophyte () & member of tha division (p. 134}
Plenidophyta. which includes the lerns (i)
clubmosses (1) and horsetails (1) In
otenidophytes the sporophyte (p. 65) is the main
vegetative (p. 60) stage of the life cycie {p. 64)
The gametophyte (p 65) is small and is
independent of the sporophyle. asin
bryophytes (p 122) Large tree-like torms ol
pteridophytes were commaon dunng the
Carboriferous (p. 143 penod,. and were
tossilized (p. 142) to form coal

fern (n} a ptendophyte (1) belonging to the arder
(p 134) Filicales. Ferns have spirally (p. 98)
arranged leaves. which are olten pinnately
(p. 98) compound (p. 98). Ferns are
homosporous (p 67), with the sporangia (p. 66)
barne in sor (1) on the abaxial (p. 97) surface of
the |

frond (7] the leal of a lern (). Mosl ferns have
pinnate (p. 98) or bipinnate (p. 98) fronds. The
leaves of palms (p. 130) are also calied fronds

circinate (3q)) coiled or rolled up. like the young
frond (M) of atern (1)

types of sor on underside of lemn leaves
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ma obliquum). About 8 inches high :
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.IPxﬂtree tern (Cyathea) grows as high as 40 feet
\12 m) in humid tropical mountain forests.
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Marsilea quadrifolia

Water clover (Marsilea quadrifolia). an
aquatic fern seen in swampy areas. has
creeping rhizomes and roundish sporocarps.
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Shown above is the life cycle of a fern. Sporss drop off the leaflet.
germinate, finally grow tiny rootlike rhizoids and turn into a new plant.
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The large fern at the right. Nephrolepis
cordifolia, grows in the tropics. Its
sporangia are grouped clong the leailets.
Above is a Salvinia. a rootless floating
fern; en Axolla is at left centre. Green
leaves are in pairs and a third leaf is
moditied to absorb waler through bairs.

Shapes and forms
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pines have been the subject of Japanese poems for more than a thousand
years. Pines are important scientifically too. By developing seeds

they made an evolutionary breakthrough. Another important fact aboul
pines and firs is that they represent the final evolutionary stage al
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Pinus densiflora branches at left have short peglike twigs.
each with two leaves, The male and female cones may grow on the
same tree, as they do on Pinus pentaphylla, shown at the right.

they appear as a colled
around a core, they ar
like leaves in converti
vein with cells to car

Male cone
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Fings thanbergti Is lound np«mn Asian sheres. The
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pentaphylla. Note the dverse ccos thapes co this page.
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Cyens rumphii is a slow growing seasido tree ol the Pacilic, s seeds

are eaten but are poisonous inless kpecially propared, Abaove is a lemale
howing tertile leaves amd ovules, and below is a male plant with cones

At left above is a
fertile cycad female
leaf. At its right is
a male scale leaf.
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A male ginkgo tree has stamens
(right) and pollen sacs (left).

This branch on a female tree has
a pair of ovules on long stalks.

A cross section of a ginkgo seed
shows the soft seed coat with
embryo and the hard seed coat.
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Ginkgoaceae: Ginkgo biloba
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Giant sequoias (Sequoicdendron giganteum) dweri o
person stemding near them. These trees in the Sequoic
National Park in California have lived for thousands
of years and are monuments to the grandeur of ncture
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Stem bearing fruit

Chamaecyparis pisifera is a tall
member of the cypress family with
delicately branched stems covered
with tightly pressed scale leaves.

Types of cypress
leaves compared

Female cone

Male cone
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Male cone

The Oriental

. yew (Taxus
cuspidatus) has
conelike male and
solitary female
reproductive
organs. Its wood
is hard and
fine-grained.

(Cephalotaxus
harringtonia) is
an ornamental
tree cultivated
in temperate
climates. The

aril covers a
single seed.
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This Ephedra camphylopoda is from the Mediterranean, It Is a branched
shrub with green stems and scale leaves. Below Is Gnetum gnemon, a small
tree that is found in Southeast Asian countries. Gnetums that are

climbers are found in some parts of tropical Asia and in South America.
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Figure 18.17 Welwilsciia, growing n the Namib Desert of Southwestem Afnca. A, one O e
and carbon dated al 1500 years &id B closer viow of smafiel pianl
showing the two ieaves emerging from the nearly buried stem; C. male (leh) and lomaie {right}

larger planis. about 1.5 m 1al

cones borne near the growing

pase ol the long, lealhe

ry leaves. The piants are unisexual
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e central space; O 5it s S S
E,'stem of water-carrying vessels. Dicot leaves vary greatly in shape
;nd have a network of leal veins that gives the leai greater physical
support. Dicot flowers usually have petals in groups of fours and fives.
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' olher anqgiosperms are
almost unnoticeable because they

do not rely on insects but

on the wind to carry the male pollen to the female ovules.

mﬂﬂﬂnimmnﬂyhmhur-urﬁn-pﬂulhdm.ﬂmﬂnm
(right) can normally be identified by three or six clearly defined petals.

The dicot stem has a central pith ringed by water-carrying tubes.
The monocol stem is simpler, often soft, with random vascular bundles.
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Monocot and dicot leaves




Winter buds
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Butomaceae: Butomus umbellatis
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The arrowhead (Sagittaria m%i:ﬂnﬂc.:l
is @ medium-sized plant that flowers in
summer. The corms yield edible starch.
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The Asian
enable

frogbit (Hydrocharis asiatica) bas floating leaves that
It fo stay upright on the water's surfoce. Male and femcle
of this water-dwelling species appear on separate plamts.
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Hydrilla verticillata, found in
aquariums, also grows in East Asian
paddy fields and fresh-water ponds.
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Zannichellinceae: Zanmchellia palustnis
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(Phoenix dactylifera)
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The coconut palm (Cocos nucifera)
grows close to the ocean, and the
coconut fruit containing its seed
can float across bodies of water.
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Palmaceae: Nannorrhops nitchiana
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Alocasia macrorrhiza
Araceae
Harold 5t. John

: Wﬁm schergerimnnm Schott

O Karuo Yamasaki

gAY |rSHBrr S el -

¥

O
=1
2

‘3




»

-

3

3
lr
I3
|4

r
&

O
<
-
S|

PNuUeb
19 plu SuigpSlloulls....

‘3




Dracunculus walgarns SCHOTT
Thomas Schoepke
watw, plant-piciures. ciom

Arum craticum BOISS, & HELDR
SThoumas Schispke 4
wwwplent-piciures com -

-

"
Pl
o




Amorphophallus

Amorphophallus
titanum :

Araceae
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The roots of a screw pine, at left, are props for the plant. Pandanus
odoratissimus, above, is a large screw pine with long, thorny leaves and
woody fruit, common along seacoasts of the Indian and Pacific Oceans.
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shapes of the petals and the sepals are the same.

Spiderwort t'.rmdesdnlia}. left, is poronniulnm North America. It is a
popular garden plant, flowering almost all summer. Rhoeo discolor, right, is a
perennial from Mexico and the West Indies. Its leaves have purple undersides.
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The woodrush (Luzula capitata). above, is
@ smaller member of the rush family seen
along riverbanks, The medium-sized rush
decipiens. right. is often found
growing in the temperate regions of Asia.
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Ananas comosus is the
delicious pineapple,
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This is the Musa textilis plant. from which
Manila hemp is produced in the Philippines.
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The banana plant (Musa sapientum) furnishes
one of the world's most popular fruits.
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Hedichium coronarium
Zingiberaceae
©.G. D. Carr
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The blue flag (Iris nertschinskia)
comes from East Asia and is popular
with gardeners living in cool lands.

PNuUeb
1Pl Suig Sl oS ..

~

‘3



o

(ORY ) Guasl s ) aS ke O age slpais ®
(BSS V) puaaiiosm s (B8 T ) Gusl 5008

£0) LiuSul (08 Vo) usS oS ¢ (484 ) T ga g
B




Sy s s sule (S1ysa ke slad)S 51 m

“N N

S oLS ol sie 4 355 sul Bl slae S ala Ly u m

F oIS dan of SHaS W e oo suls (3595
LSl ¢ Lans 58 958 ¢ b S5 ¢ (355) ol sl
-0 pb (JedS) Gusd 500dS 5 L8 ¢ eSSl




PNuUeb
19 plu SuigpSlloulls....

‘3

0
1
PGl

o-?

This is a flower of | The stigmas of saffrgh crocus (Crocus
autumnale) comes from Europe. toad [ily (Tricyrtis 1 sativus) yield saffrgn, a yellow dye

surs and flavours food.

(Colchicum autumnale) <~ & (crocus sativus) o ic
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Flower head

New leaves forming

|
. Nhy scale leaves
Single flower >

f

Papery scale \ \
leaves .

Onions are now cultivated around the world as a food. The
flowers of the onion (Allium cepa) grow at the ends of tall
stalks, and their leaves are hollow, tapering tubes. At

right is the inside of an onion bulb that has been cut open.
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This aloe from the deserts of Africa is a scrubby.
succulent plant that has long, narow leaves with
spiny borders and flowers that grow In long spikes.
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is also cultiveted in Europe. in Europe from Turkey.

East Asia’s tiger lily (Lilium tigrinum| is o populer
gorden flower. This plant has small bulbils ot the
loat bases which drop off and can grow into new plants.

(Lilium Sp.) O s

PNueb
1Pl Suig Sl oS ..

~

‘a



SN0 g6 mal 6

P
9o INd

”\M
o
[z
X
%
N
s

PNUeb

339 ol Suig fuSUl oS ..



SN0 g6 mal 6

oonNd

\PNUeb

339 ol Suig fuSUl oS ..



s odS guy Glals Glsie 4 dY sl pls GlalS Lile

iy Lgaobe ¢ g ¢ S5y Y« (TUIPA)
.erb...&&u“)échc‘.ﬁ‘)ﬁwu




(oS 53) 4wtk LT (—a

s 4 Ll Blad 31 5 sas S5 Gacas sul Sla ol
sloday cuaal 5 WS 55 (s (S plals il
‘)J‘L}ﬁ\\” Juu;.;\/o JJJAJJ.CAM‘J‘JJJ.&J.)

Csls sla sul gl oyl

o9 LSA"BA C_’A‘J.ES - Ml:’c;.c J‘J:)l:\g S L Jl% u;sLA[:si ]
ol gy i (ol slad S gadiib o 5




. J\ﬁdﬁjuﬂ;%ob‘c(wSJs)M‘J:\J:}JLATéJ‘J;L&.
(GBS Ve e sgan) asi S 5laSke of ago slia ®

(558 £+ 5 T0) i (6558 0+) oS yinsa
(G VY) asasSsal 5 (S V) GusiYE




si) OlS lgie & S 5 sl gla glad S Ll =
A;J"LLS'A IR U':‘:'JJJ;’
¢ B IS 5 ) Ol oo Wi (3 e )

LS5 BB Ll gagi S pub el LS il
(Y=ve US.2)




W ‘ﬁf NS

.rh?l' ‘-

gAY |rSHBrr S el -

-
=%

‘3

(Ixilirion tataricum) s> J8




olands I gl bl wiile 5 ladealanls ,LeT m
uul.}‘}‘ﬁ((w‘)ujaw»xﬁw
L 5 o oo 488 S (u s )l = 50 sty G granieas ;B
Q:s:\%.a.& 9 J:"L;A R WETI ‘L} u.u:\.‘i‘)\.o‘ :)‘ ¢S ((Q:\.‘:&JLO‘))

A58 o )8 suliiea) ) g0 4SS s gabs g (L




N
>

ooNINd
PNUeb
5 ol S Sl aulalis..

&
»

The Mediterranean narclaus
[Nerclssur tazetial ks o
popular garden plant. It
grows in temperate areas
and blooms in early spring.
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Every 10 to 15 years the desert Agave americana
grows a flowering stem about 33 feet (10 m) high.
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Appendix A

ORCHIDACEAE: Epidendrim seetion Encyelia. am, . mmpense
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PARTS OF AN ORCHID FLOWER
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