L.S.

INTEGUMENT

‘ ‘ ‘i‘-

POLLEN

OVULE

CHAMBER

7

L1
+ | MICROPYLE




L.S. M

OVULE

INTEGUMENT

‘ B

POLLEN
CHAMBER

¥

I
sol

MICROPYLE

' Avi'.
v



LS.  |&

INTEGUMENT

OVULE

MEGASPORANGIUM

‘ ‘ ‘i‘-

POLLEN
CHAMBER

7

L1
+ | MICROPYLE




L.S.

OVULE

INTEGUMENT

% NUCELLUS

‘ ‘ ‘i‘-

POLLEN
CHAMBER

7

L1
+ | MICROPYLE




L.S. M

INTEGUMENT

OVULE

MEGASPORANGIUM

‘ | i‘.

POLLEN
CHAMBER

.
iyl

MICROPYLE




L.S.

MEGASPORE
WALL

INTEGUMENT

OVULE

MEGASPORANGIUM

‘ ‘ ‘i‘-

POLLEN
CHAMBER

7

L1
+ | MICROPYLE




L.S. M

MEGASPORE
WALL

INTEGUMENT

OVULE

MEGASPORANGIUM

‘ - i‘.

POLLEN
CHAMBER

7

-
o

MICROPYLE




L.S.

MEGASPORE
WALL

INTEGUMENT

MEGAGAMETOPHYTE

OVULE

MEGASPORANGIUM

‘ ‘ ‘i‘-

POLLEN
CHAMBER

7

L1
+ | MICROPYLE




L.S. A

MEGASPORE
WALL

INTEGUMENT

MEGAGAMETOPHYTE

OVULE

MEGASPORANGIUM

‘ - i‘.

POLLEN
CHAMBER

7

-
o

MICROPYLE




L.S.

MEGASPORE
WALL

ARCHEGONIUM

ARCHEGONIUM

INTEGUMENT

MEGAGAMETOPHYTE

OVULE

MEGASPORANGIUM

Y

J 'i\'

POL

LEN

CHAMBER

v,
T
»a

o 7
»

MICROPYLE




L.S. A

MEGASPORE
WALL

ARCHEGONIUM

ARCHEGONIUM

INTEGUMENT

MEGAGAMETOPHYTE

MEGASPORANGIUM

Y

a,

POL

LEN

7

OVULE

CHAMBER

i

MICROPYLE




L.S.
4 INTEGUMENT
MEGASPORE
WALL [ MEGASPORANGIUM
% | zAMIA
ARCHEGONIUM
ARCHEGONIUM Y :
POLLEN
CHAMBER
MEGAGAMETOPHYTE 7
ARCHEGONIA| & [\MICROPYLE
OVULE CHAMBER | /.




L.S.
> IS INTEGUMENT
MEGASPORE
WALL MEGASPORANGIUM
':\;
% | ZAMIA
EGG
EGG :
E
POLLEN
CHAMBER
MEGAGAMETOPHYTE 7
ARCHEGONIA| & [\MICROPYLE
OVULE CHAMBER | //




L.S.
Z INTEGUMENT
MEGASPORE
WALL MEGASPORANGIUM
% | zAMIA
SYNGAMY
SYNGAMY Y ,
POLLEN
CHAMBER
MEGAGAMETOPHYTE ?
ARCHEGONIA| & [\MICROPYLE
OVULE CHAMBER 7




L.S. ?
= INTEGUMENT
MEGASPORE
WALL [ MEGASPORANGIUM
% | zAMIA
ZYGOTE
"i.i-&
ZYGOTE Y ,,
&
POLLEN
CHAMBER
MEGAGAMETOPHYTE /
ARCHEGONIA| & | MICROPYLE
OVULE CHAMBER 4




?

Lo e
“ ye .
s o

SD




SEED

Lo e
“ ye .
s o



SEED

} ..’“v?.‘

-
- -
'\

%\.
NS VT
RS e .



POLYEMBRYONY

=

- '_f"‘-l' . 1
e _— Y "
> i

SEED 7




POLYEMBRYONY

=

- '_f"‘-l' . 1
e _— Y "
> i

?

SEED 7




POLYEMBRYONY

T

0.“
A" L |
N
ZAMIA
N
e
- Q
S0
i

EMBRYO

MEGAGAMETOPHYTE

SEED

*



SEED

S\
. "
.

-
- -
'\

%\.
NS VT
RS e .



NATURAL SELECTION

TN

. ,“
.',\\
3 ZAMIA
|
L
SN
k¥
vy
| ¥
| S

SEED




POLLINATION






ANEMOPHILOUS



CYCADOPHYTA i
ANEMOPHILOUS POLLINATION

WIND POLLINATION

CYCADOPHYTA
ANEMOPHILOUS POLLINATION



WIND
POLLINATION




ANEMOPHILOUS
POLLINATION




ENTOMOPHILOUS



CYCADOPHYTA L
ENTOMOPHILOUS POLLINATION

INSECT POLLINATION

CYCADOPHYTA
ENTOMOPHILOUS POLLINATION












OVULE INTEGUMENT
: M
% |MICROPYLE
'-‘\\’
POLLEN GRAIN = ()
?
/
LS POLLEN
SAMIA CHAMBER

- .‘:."'



OVULE N INTEGUMENT

i | MICROPYLE

POLLINATION

POLLEN GRAIN == ()
MEGASPORANGIUM
OR
NUCELLUS /
LS POLLEN

-
: -




FOSSIL RECORD



~230
MILLION YEARS









2]
-]
@)
L
<
_|
LU
04
O

PERMIAN
JURASSIC




y 3711 10T \:\x\)\\\\\\\\\\\\\\\\\h\}m\\\

V)
<T
O
>~
@)
O
—
al
LLI
—

PERMIAN



~190
MILLION YEARS



.;,"-‘f L

PERMIAN [




.;,"-‘f L

PERMIAN [




N
. »
i &

PERMIAN [

JURASSIC






PHYLOGENETIC
RELATIONSHIP

EV




MANOXYLIC WOOD
COMPOUND LEAF




CYCADOPHYTA

EVOLUTION

CYCADOPHYTA

MEDULLOSA

LYGINOPTERIS

PTERIDOSPERM

PTERIDOSPERM



r—

MANOXYLIC WOOD
COMPOUND LEAF

PHYLOGENETIC
DEAD-END



VASCULAR
PLANT
EVOLUTION



~260
MILLION YEARS






GINKGOPHYTA
EVOLUTION

LYGINOPTERIS



GINKGOPHYTA
EVOLUTION

PTERIDOSPERM
GYMNOSPERM



GINKGOPHYTA
EVOLUTION

PTERIDOSPERM CORDAITES
GYMNOSPERM

@]/



GINKGOPHYTA
EVOLUTION




GINKGOPHYTA
EVOLUTION




PHYLUM
GINKGOPHYTA




COMMON NAMES



| O
| O
Y
=
O




-\

B

rw




DIVERSITY



)
LLI
O
LL]
al
)
—




v
GINKGO BILOBA

BETV

E2
pre

-







DISTRIBUTION






GINKGO

CHINA
ENDEMIC




GINKGO

EXTINCT
FROM WILD







HABITAT






ECONOMIC
IMPORTANCE



i
T, 17

K

.
oy \

-







i
T, 17

K

.
oy \

-




GINKGO







i
2
) [

Ginkgo Smart
Macirram Focus & Memery




GENERAL
CHARACTERS



GINKGOPHY TA
LIFE CYCLE

‘|| MITOSIS m—» _J b ,\

ZYGOTE 2N

-

{77, INPHASES
% MUEFICELLULAR

- SYNGAMY =) " SPORE PRODUGING PHASE
| | _, ,
GAMETE GAMETE  /

SPERM EGG

N N SPORES 1IN

o

A

! o ‘ 4——M| MITOSIS ||‘




SPOROPHYTE
CHARACTERS



GROWTH FORM



DELIQUESCENT

LR




GINKGO

I
—
=
@,
A
@,
—
Z
LL]
O
)]
LLI
D
Q|
—
LLI
o)




GINKGO

LIKE”

=
o
ga
=
7
=
O
rd
T




STEM



STEM
MORPHOLOGY



DIMORPHIC
SHOOTS

X



8 | GINKGO

) > .'w‘a.' RAAR
SRR
|




DIMORPHIC
LONG SHOOTS

- IR




GINKGO

[

3
=

L

R x

LONG SHOOT




GINKGO

[

R x

o

RAPID GROWTH




DERIVE
SPUR SHOOTS




DIMORPHIC
SPUR SHOOTS

ol




GINKGO

v By

PR AL

L

SPUR SHOOT

SPUR SHOOT




GINKGO

v By

PR AL

L

SPUR SHOOT




GINKGO

v By

TN

DERIVE
MOST
LEAVES

SPUR SHOOT




