P
A 1

MONOPODIAL BRANCHING

LYCOPODIUM




EXCURRENT
BRANCHING



STEM BRANCHING
EXCURRENT

MAIN AXIS
WITH INHIBITED
LATERALS

STEM BRANCHING
EXCURRENT


















ABIES

APICAL
DOMINANCE




ABIES

APICAL
DOMINANCE

— -

9  EXCURRENT BRANCHING E—



DELIQUESCENT
BRANCHING



STEM BRANCHING
DELIQUESCENT

MAIN AXIS
WITH NON-INHIBITED
LATERALS

STEM BRANCHING
DELIQUESCENT



\ Q)

MAGNOLIA




\ Q)

MAGNOLIA




MAGNOLIA




MAGNOLIA

,

W25 724
P

.'
a

DELIQUESCENT BRANCHING



_j,»( TRACHEOPHYTE

STEM

VASCULAR
PLANT ROOT
ORGANS




-

VASCULAR
PLANT
ORGANS

A.' 3 N
v & \A 4

LEAF

STEM

ROOT

TRACHEOPHYTE



LEAF




LEAF



TRACHEOPHYTE
ORGANS
LEAF

MODIFIED STEM OUTGROWTH

TRACHEOPHYTE
ORGANS
LEAF



TRACHEOPHYTE
ORGANS
LEAF
MODIFIED STEM OUTGROWTH

CONDUCTS
PHOTOSYNTHESIS

TRACHEOPHYTE
ORGANS
LEAF



TRACHEOPHYTE

ORGANS
LEAF
MODIFIED STEM OUTGROWTH

CONDUCTS
REPRODUCTION

TRACHEOPHYTE
ORGANS
LEAF



TRACHEOPHYTE

N
Pl
W

f;f.f-_:_.??fw w E=T
- -

M

LEAF




TRACHEOPHYTE

s> +— LEAF

S8 MODIFIED STEM
OUTGROWTH

s t;f.j-_:_.??:?;‘ %_‘.
& 4



L
N
LLI
-
T
Z
VI
%
O
T
O
-
o







FLOWER

PHOTOSYNTHESIS



GENERAL
PHOTOSYNTHESIS
LEAF TYPES



GENERAL LEAF
TYPES

MICROPHYLLS

GENERAL LEAF
TYPES



GENERAL LEAF
TYPES

MICROPHYLLS
MEGAPHYLLS

GENERAL LEAF
TYPES



MICROPHYLLS
VS
MEGAPHYLLS



MICROPHYLL









P

e

LYCOPOD 3

-

’ '



MICROPHYLL
CHARACTERS



MICROPHYLL CHARACTERS

&

A
- -

B T

‘o

| LYCOPHYTE ~,* a f o

= &) —

MICROPHYLL

VASCULAR TISSUE

MICROPHYLL




MICROPHYLL CHARACTERS 1VASCULARTRACE (1750 13"

LYCOPHYTE C.S.

STEM

1 VASCULAR TRACE

VASCULAR TISSUE

MICROPHYLL




MICROPHYLL CHARACTERS

STEM

VASCULAR
GAP
ABSENT

s

-
-

MICROPHYLL MEGAPHYLL

M

ICROPHYLL

& - =-3

1 VASCULAR TRACE

VASCULAR TISSUE




MICROPHYLL CHARACTERS

STEM

VENATION ABSENT

1 VASCULAR TRACE

VASCULAR

GAP
ABSENT

VASCULAR TISSUE

MICROPHYLL




MICROPHYLL CHARACTERS

v - gn
STEM : Sy
VASCULAR 1 VASCULAR TRACE
GAP
ABSENT
VASCULAR TISSUE




MICROPHYLL
EVOLUTION
ENATION THEORY



N ; AW
n ‘-‘,

% N
ENATION THEORY

FRANK BOWER
|




ENATION



MICROPHYLL
ENATION

NON-VASCULAR
PHOTOSYNTHETIC
STEM OUTGROWTH

MICROPHYLL
ENATION



NON-VASCULAR
PHOTOSYNTHETIC
STEM OUTGROWTH

NON-VASCULAR

ENATION ENATION

\

NON-VASCULAR




ENATION THEORY
COMPONENTS



ENATION THEORY
COMPONENTS

{ / . VASCULAR
2 TISSUE

3
i

£

i
::;
o
3
oy

9

A

ENATION ABSENT




ENATION THEORY
COMPONENTS

VASCULAR £ |
TISSUE [

A B

ENATION ABSENT

=P - T|ME




ENATION THEORY
COMPONENTS

VASCULAR P
TISSUE [

ENATION

b 7 i }

& 3 0 [

f ) > A N on
i 2z i i W
i ‘ f : ’ e /f
;‘ ! 25 W
i i i ;

) % i 3

1) / ' - 5]

{ ] o 1
i G4 i
1 J ) : 3

i 2

A B

ENATION ABSENT

=P - T|ME




ENATION THEORY
COMPONENTS

| VASCULAR Fi
) TISSUE PR

g
A -
e R
RSO
dakes

§ /]

1 P
[ e
) / g
i 7
[ 4

i1 1| ENATION

ENATION ABSENT ENATION PRESENT
INCREASES PSYN

SURFACE AREA

=P - T|ME




ENATION THEORY
COMPONENTS

Y

e VASCULAR | /1 5
£ TISSUE [ f
g A :
f fog 3 j

2
R
\\%
~

A B C
PARTLY

ENATION ABSENT ENATION PRESENT
INCREASES PSYN VASCULARIZED
SURFACE AREA ENATION

=P - T|ME




LF

ENATION THEORY
COMPONENTS

F VASCULAR | /1% iR
" g i
i

LA 3
g TISSUE B
£ s e ~ :
X 3 & 4
; i £ o
] :. e 1o
fi %
$ I X

>
AN
haa Y
3

e o o o
- e ) S,

&
[
b , W
[ XaX ) ol
[ % )4
[ ) 4
& ) 3
i !
B
i

A B C D
FULLY

ENATION ABSENT ENATION PRESENT PARTLY
INCREASES PSYN VASCULARIZED VASCULARIZED
SURFACE AREA ENATION ENATION

=P - T|ME




ENATION THEORY
COMPONENTS

Y

e VASCULAR £ i

" g i
I

LA 3
[ TISSUE B
£ 3 B ~ :
; i £ ok
] ) i i
{ 5 j:;

>
AN
haa Y
3

" 3 e LEAF

e o o o
- e ) S,

&0
[
b , W
[ XaX ) ol
[ % )4
[ ) 4
& ) 3
Eo 1 Q
[ % i
[} i
i |

A B C D
FULLY

ENATION ABSENT ENATION PRESENT PARTLY
INCREASES PSYN VASCULARIZED VASCULARIZED
SURFACE AREA ENATION ENATION

=P - T|ME




ENATION THEORY
COMPONENTS

‘ TISSUE

s ) VASCULAR

A

L §
£ 5

I 4

5 r

b !

k g
i
i 3
B 3
o i

it a2
"_ o

i

.'.' - ’?
i L
[0 4
f &5 /
b {

|22 q

[ ‘ ‘VE

& A

B

i Yed
g ) 3 // {/ v/
;a- {4
i /4
! 4
i !
i i
:

D)

C

PARTLY

£ A
! | Ty |
£ A
v.".

i

g

ET

MICROPHYLL

D

ENATION ABSENT

ENATION PRESENT
INCREASES PSYN
SURFACE AREA

VASCULARIZED
ENATION

FULLY

VASCULARIZED

ENATION

MICROPHYLL



ENATION THEORY
COMPONENTS

il 3 VASCULAR
:: A, TISSUE

A

2
"4
s
4
i
'
b %
3 i
[ 3
ol 1
& 3
& A

B

O M
~

C

PARTLY

MICROPHYLL

D

ENATION ABSENT

ENATION PRESENT
INCREASES PSYN
SURFACE AREA

VASCULARIZED
ENATION

FULLY

VASCULARIZ
ENATION

ED

ENATION THEORY




P

e

LYCOPOD 3

-

’ '



MEGAPHYLL












! & M
v ' f D W 5 y = 4 ¢ - . 2 - ;-
i 3 x = 5 g S foe
< 3 ¥ y > i e S
2 < A \ 1 S 3 ey & Eoos:: - o !
\ L — - o v g . » o e g
o \. C o T ) o P Py
Sor e : - ' : ’ e e S e
A ! 4 . z o -
\ - p - gt N - Gaiel ¥ % 4o .
' N s B - sl -rig T,
a y &£ 4 = y - gy
NG ) & . 0 . E o~ 5 3
~ N\ 7 - h - -
- g
- - - §~
_—— 2 < y
== f
. S
g /48
7 \f > 3 ’
') // #

y |










MEGAPHYLL
CHARACTERS



N\

VT

MEGAPHYLL

VASCULAR TISSUE

MEGAPHYLL




STEM

{

MAPLE

VG

SEVERAL
VASCULAR TRACES

VASCULAR TISSUE

MEGAPHYLL




A

MEGAPHYLL CHARACTERS | 7

STEM

VASCULAR
GAP
PRESENT

{

MEGAPHYLL

C

MEGAPHYLL

VP

SEVERAL
VASCULAR TRACES

VASCULAR TISSUE




MEGAPHYLL CHARACTERS \\

e ————— i et

STEM VENATION PRESENT
-
| s F SEVERAL
VASCULAR | e /. VASCULAR TRACES
GAP ' >
PRESENT

VASCULAR TISSUE

MEGAPHYLL




MEGAPHYLL CHARACTERS \

|

\

|

| .

| MAPLE \

STEM VENATION PRESENT
| SEVERAL
VASCULAR | i VASCULAR TRACES
GAP ' > |
PRESENT

VASCULAR TISSUE

MEGAPHYLL




MEGAPHYLL
EVOLUTION
TELOME THEORY



TELOI\/IE THEORY

\ a

WALTER ZIMMERMANN
"




TELOME



MEGAPHYLL
TELOME

DICHOTOMOUSLY
BRANCHED
STEM

MEGAPHYLL
TELOME



DICHOTOMOUSLY
BRANCHED
STEM

TELOME

DICHOTOMOUSLY
BRANCHED
STEM




TELOME THEORY
COMPONENTS



A

LATERAL TELOME
ABSENT

TELOME THEORY
COMPONENTS




TELOME THEORY
COMPONENTS

,,,,,

LATERAL
TELOME

A B

LATERAL TELOME || OVERTOPPING
ABSENT TELOME

=P — TIME




TELOME THEORY
COMPONENTS

LATERAL TELOME || OVERTOPPING PLANATION
ABSENT TELOME TELOME

=P — TIME




A

TELOME THEORY
COMPONENTS

B C D

LATERAL TELOME
ABSENT

OVERTOPPING PLANATION WEBBING
TELOME TELOME TELOME

=P - T|ME




A

TELOME THEORY
COMPONENTS

1 1 ) | 50 H ! ‘
\ f i ¢ \ { ' !
) i Y \ i 3 A
J 1 { \ J \ N7 s Hs
f ] I 1 § \ A 3! § { ]
I i ) ] £ 5 \\'.'..-’ \ 3 i |
{ it ¢ : X i v ? { } N
§ o { it ' i f (] i y
100 ! i ! H H { ! ]
[ i [ ! ( ' i ) i |
¥ } ) ) b | [0 !
i | { | 2 (it ;
poa ) ] { { s v 1
: i | ) { b 19 { i
i | I 04 18 : % i i

B C D

E

LF

LATERAL TELOME
ABSENT

OVERTOPPING PLANATION WEBBING
TELOME TELOME TELOME

FUSION
TELOME

=P - T|ME




TELOME THEORY
COMPONENTS

LEAF

1 1 ) | » 50 H ! ‘
| 2 b 1 \ 2 | i
] ! / \ i : fe
i { i \ ] \ N 3 1
f ] I 1 § \ A 3! § { ]
I i ) ] £ 5 \\'.'..-’ \ 3 i |
{ it 2 ! ¥ i v ? { f '
§ o { it ' i f (] i y
100 ! i ! H H { ! ]
I i [ ! { ' f ) i |
¥ } { 1 b f H \
! | \ , i ‘o {
poa ) ] { { s v 1
: i | ) { b 19 { i
i ] | ) § ¢ 9 { i

A B C D E

LATERAL TELOME || OVERTOPPING PLANATION WEBBING FUSION
ABSENT TELOME TELOME TELOME TELOME

=P - T|ME



TELOME THEORY
COMPONENTS

1T

;_ * | MEGAPHYLL
LATERAL TELOME || OVERTOPPING PLANATION WEBBING FUSION
ABSENT TELOME TELOME TELOME TELOME

MEGAPHYLL




TELOME THEORY
COMPONENTS

* . | MEGAPHYLL

A B C D E

LATERAL TELOME || OVERTOPPING PLANATION WEBBING FUSION
ABSENT TELOME TELOME TELOME TELOME

TELOME THEORY










! & M
v ' f D W 5 y = 4 ¢ - . 2 - ;-
i 3 x = 5 g S foe
< 3 ¥ y > i e S
2 < A \ 1 S 3 ey & Eoos:: - o !
\ L — - o v g . » o e g
o \. C o T ) o P Py
Sor e : - ' : ’ e e S e
A ! 4 . z o -
\ - p - gt N - Gaiel ¥ % 4o .
' N s B - sl -rig T,
a y &£ 4 = y - gy
NG ) & . 0 . E o~ 5 3
~ N\ 7 - h - -
- g
- - - §~
_—— 2 < y
== f
. S
g /48
7 \f > 3 ’
') // #

y |




MICROPHYLL
&
MEGAPHYLL

MISNOMERS

SIZE NOT DIAGNOSTIC




MICROPHYLL
&
MEGAPHYLL

DIAGNOSTIC
ANATOMICALLY



LEAF
PHYLLOTAXY




PHYLLOTAXY



PHYLLOTAXY

LEAF
ARRANGEMENT
UPON STEM

PHYLLOTAXY




NODE



PHYLLOTAXY
NODE

LEAF
ORIGIN POINT
UPON STEM

PHYLLOTAXY
NODE









AXILLARY BUD



PHYLLOTAXY
AXILLARY BUD

DESIGNATES
STEM NODE
LOCATION

PHYLLOTAXY
AXILLARY BUD






