TRACHEOPHYTE
HETEROMORPHIC SPORIC LIFE CYCLE

MITOSS? 'D 7 2 LB\, SPO DCYTES 2N

ZYGOTE 2N I

r——_ SYNGAMY -——--q

GAMETE

4‘“"\ A2
SPERM Y
1IN

ORES 1IN |

y
G4 ST T
. '.!“,;;'- iy N \ .
‘:‘.' ) e« AR St )
3° > e 1
Ny SR BNEREN %
5 S _;: N
] 3 5 3
) 4
g - N N
3 : g -
) S R AN 1 e P
. - 5 D | p-
S o N ~ 550
T \ pita Y & e
Y 4 \" i ety J 3
- el 3 2
R 3T B ) B Nt o T 4
" . P AR o S LB S
. - ol LS AR
. ~ 2 < L - B A
o 3 1 s ¥ - :
- ~ g A
- LD/ 3 754

‘|| GAMETOCYTES 1IN | ¥ GAMETEPRODUCIN - MITOSIS




PLANT
SPECIATION




QUESTION

WHAT DRIVES
SPECIATION?

QUESTION



ANSWER

MUTATIONS

ANSWER



MUTATION




MUTATION



MUTATION

CHANGE IN DNA STRUCTURE

MUTATION



2
L L

e 8
PLANT POPULATION
e

L 2L

RED FLOWERED PLANTS



2
L L

e 8
DNA MUTATION OCCURS
e

L 2L

RED FLOWERED PLANTS



£ PROTEIN SYNTHESIS

DNA

MUTATION
OCCURS ABCECRARARBARCECRER GR ARGE T
TRANSCRIPTION

'

M-RNA

I CODON CODON CODON CODON

TRANSLATION * * * *
‘ AviNo W Avino W AMINO

ACID ACID ACID




) PROTEIN SYNTHESIS s

DNA
STRUCTURAL
CHANGE ABCECRARARBARCECRER GR ARGE T
TRANSCRIPTION

'

M-RNA

I CODON CODON CODON CODON

TRANSLATION * * * *
‘ AviNo W Avino W AMINO

ACID ACID ACID




£ PROTEIN SYNTHESIS

GENE

STRUCTURAL
CHANGE ABCECRARARBARCECRER GR ARGE T
TRANSCRIPTION

'

M-RNA

I CODON CODON CODON CODON

TRANSLATION * * * *
‘ AviNo W Avino W AMINO

ACID ACID ACID




£ PROTEIN SYNTHESIS

GENE
STRUCTURAL
CHANGE

1

AR CECRARARBARCRCRGRARGE T

TRANSCRIPTION

'

M-RNA

CODON CODON CODON CODON

TRANSLATION

\

PROTEIN
STRUCTURAL
CHANGE

vV VvV VvV vV

AMINO AMINO AMINO

ACID ACID ACID




) PROTEIN SYNTHESIS -

GENE
STRUCTURAL
CHANGE /A §&4 E®d WY W\ WAY o §&1 Kel WA el B
TRANSCRIPTION
l UB GREGR UBRBUBRUBRGR GE Cr UR C
M-RNA

TRANSLATION 3 3
PROTEIN iy CHARACTER TRAIT

STRUCTURAL
CHANGE CHANGE

®
©
©




£ PROTEIN SYNTHESIS

GENE
STRUCTURAL
CHANGE ABCEBCRBRABRBABRBARCECERGR ARGE T
TRANSCRIPTION
l UBRGEGR UBRUBRURGE GE Cr UR C
M-RNA

TRANSLATION

\

PROTEIN ol ORGANISM

STRUCTURAL
CHANGE CHANGE

®
®
©




L
L 2

ORGANISM CHANGE
e

£ 2L

MUTATION: WHITE FLOWERED PLANTS



L
L 2

MUTATION UNDERGOES
SURVIVAL TEST
gL 2L

MUTATION: WHITE FLOWERED PLANTS



L
L 2

MUTATION UNDERGOES
NATURAL SELECTION
gL 2L

MUTATION: WHITE FLOWERED PLANTS



NATURAL
SELECTION









PROPOSED
NATURAL SELECTION




NATURAL
SELECTION



NATURAL SELECTION

ENVIRONMENTAL
SURVIVAL TEST

NATURAL SELECTION



L
L 2

ORGANISM PASSES
NATURAL SELECTION
gL 2L

MUTATION: WHITE FLOWERED PLANTS



L 2

NEW SPECIES
e

> 2

DAUGHTER SPECIES



L 2

SPECIATION
e

> 2

DAUGHTER SPECIES



SPECIATION




SPECIATION



SPECIATION

EVOLUTION
NEW SPECIES

SPECIATION



SPECIATION
TYPES



SPECIATION
TYPES

ANAGENETIC SPECIATION

SPECIATION
TYPES



SPECIATION
TYPES

ANAGENETIC SPECIATION
CLADOGENETIC SPECIATION

SPECIATION
TYPES



ANAGENETIC
SPECIATION




ANAGENETIC
SPECIATION



ANAGENETIC
SPECIATION

1 SPECIES EVOLVES
INTO
1 NEW SPECIES

ANAGENETIC
SPECIATION

e



ANAGENETIC VS CLADOGENETIC

SPECIATION

PPPPPPPPPP




ANAGENETIC VS CLADOGENETIC

SPECIATION

PPPPPPPPPP




ANAGENETIC VS CLADOGENETIC

SPECIATION

1

Y

MUTATIONS

PPPPPPPPPP




ANAGENETIC VS CLADOGENETIC
SPECIATION

DAUGHTER SP
4

Y

MUTATIONS

PPPPPPPPPP




ANAGENETIC VS CLADOGENETIC
SPECIATION
SPECIATION

MUTATIONS

TIME

ARE

P. NTAL SP




ANAGENETIC VS CLADOGENETIC

SPECIATION n
SPECIATION

DAUGHTER SP

MUTATIONS

DOES NOT DERIVE BIO-DIVERSITY

ARE

P. NTAL SP




CLADOGENETIC
SPECIATION




CLADOGENETIC
SPECIATION



CLADOGENETIC
SPECIATION

1 SPECIES EVOLVES
2 NEW SPECIES

CLADOGENETIC
SPECIATION

Nl v



ANAGENETIC VS CLADOGENETIC

SPECIATION
SPECIATION

DAUGHTER SP

MUTATIONS

DOES NOT DERIVE BIO-DIVERSITY

P. NTAL SP PARENTAL SP




ANAGENETIC VS CLADOGENETIC

SPECIATION
SPECIATION

DAUGHTER SP

MUTATIONS

DOES NOT DERIVE BIO-DIVERSITY TIME

PPPPPPPPPPPPPPPPPPPP




ANAGENETIC VS CLADOGENETIC

SPECIATION
SPECIATION

I EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
MUTATIONS Iﬁ ISOLATION M

DOES NOT DERIVE BIO-DIVERSITY TIME

PPPPPPPPPPPPPPPPPPPP




ANAGENETIC VS CLADOGENETIC

ST
SPECIATION
S £ £

DAUGHTER SP
I TIME TIME
MUTATIONS Iﬁ ISOLATION bl
DOES NOT DERIVE BIO-DIVERSITY TIME

PPPPPPPPPPPPPPPPPPPP




ANAGENETIC VS CLADOGENETIC

i, R z
SPECIATION
S £ £

DAUGHTER SP
I MUTATIONS MUTATIONS
MUTATIONS Iﬁ ISOLATION bl
DOES NOT DERIVE BIO-DIVERSITY TIME

PPPPPPPPPPPPPPPPPPPP




ANAGENETIC VS CLADOGENETIC

ANAGENETIC
SPECIATION

C
SPECIATION
DAUGHTER SP DAUGHTER SP
¢ t t
DAUGHTER SP
I MUTATIONS MUTATIONS
MUTATIONS M ISOLATION g

DOES NOT DERIVE BIO-DIVERSITY

L

PARENTAL SP

TIME

£

PARENTAL SP




!

!

DAUGHTER SP

DAUGHTER SP

L

4

MUTATIONS

DOES NOT DERIVE BIO-DIVERSITY

L

PARENTAL SP

DAUGHTER SP

lﬁ ISOLATION A

TIME

£

PARENTAL SP

ANAGENETIC VS CLADOGENETIC

AAe=N=e | SPECIATION [etfsee= = e
SPECIATION SPECIATION



ANAGENETIC VS CLADOGENETIC

4 4 4

DAUGHTER SP DAUGHTER SP DAUGHTER SP

I\/IUTATIONS I\/IUTATIONS

DOES NOT DERIVE BIO-DIVERSITY

L £

PARENTAL SP PARENTAL SP

DOES DERIVE BIO-DIVERSITY




CLADOGENETIC
SPECIATION
TYPES



CLADOGENTIC
SPECIATION
TYPES

ALLOPATRIC SPECIATION

CLADOGENETIC
SPECIATION
TYPES



CLADOGENTIC
SPECIATION
TYPES

ALLOPATRIC SPECIATION
SYMPATRIC SPECIATION

CLADOGENETIC
SPECIATION
TYPES



SYMPATRIC
DISTRIBUTION
VS
ALLOPATRIC
DISTRIBUTION




SYMPATRIC
DISTRIBUTION



SYMPATRIC
DISTRIBUTION

POPULATION
OCCUPIES SAME
GEOGRAPHIC AREA

SYMPATRIC
DISTRIBUTION



GEOGRAPHIC 3 3 GEOGRAPHIC

AREA 3 3 AREA




SAME
GEOGRAPHIC
AREA

|E

SAME
GEOGRAPHIC
AREA




< <

SYMPATRIC
DISTRIBUTION

£ <

>




ALLOPATRIC
DISTRIBUTION



ALLOPATRIC
DISTRIBUTION

POPULATION
OCCUPIES DIFFERENT
GEOGRAPHIC AREAS

ALLOPATRIC
DISTRIBUTION



NORTHERN

POPULATION

MOUNTAIN
RANGE

GEOGRAPHIC

AREA

MOUNTAIN
RANGE
GEOGRAPHIC
& AREA

SOUTHERN

POPULATION 3 3




NORTHERN
POPULATION
DIFFERENT
GEOGRAPHIC
AREA
MOUNTAIN MOUNTAIN

SOUTHERN

POPULATION 3 3

& GEOGRAPHIC

DIFFERENT

AREA




NORTHERN 3 3
POPULATION

ALLOPATRIC
DISTRIBUTION

SOUTHERN 3 3
POPULATION




ALLOPATRIC
SPECIATION



ALLOPATRIC
SPECIATION
SCENARIO



ALLOPATRIC SPECIATION :

GEOGRAPHIC @ ﬁ GEOGRAPHIC

AREA @ f% AREA

£ <

PARENTAL POPULATION



ALLOPATRIC SPECIATION

SAME @ ﬁ SAME

GEOGRAPHIC GEOGRAPHIC

AREA & & AREA

£ <

PARENTAL POPULATION



ALLOPATRIC SPECIATION

L
L L

SYMPATRIC POPULATION

<
£ <

PARENTAL POPULATION




ALLOPATRIC SPECIATION

TIME

£ <

PARENTAL POPULATION

TIME




ALLOPATRIC SPECIATION

L
L L

GEOLOGIC BARRIER
ARISES

<
£ <

PARENTAL POPULATION



MOUNTAIN MOUNTAIN
RANGE RANGE
ARISES ARISES




TIME

TIME




TIME

TIME




NORTHERN

POPULATION

MOUNTAIN
RANGE

MOUNTAIN
RANGE




NORTHERN

POPULATION

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

MOUNTAIN
RANGE




NORTHERN

POPULATION

MOUNTAIN
RANGE

GEOGRAPHIC

DIFFERENT

AREA

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

& GEOGRAPHIC

DIFFERENT

AREA




NORTHERN 3 3
POPULATION

ALLOPATRIC
POPULATIONS

SOUTHERN 3 3
POPULATION




NORTHERN

POPULATION

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

MOUNTAIN
RANGE




NORTHERN 3 3
POPULATION

GEOGRAPHICALLY
ISOLATED

SOUTHERN 3 3
POPULATION




NORTHERN

POPULATION

TIME

SOUTHERN

POPULATION 3 3

TIME




NORTHERN
POPULATION

UNDERGOES
SEPARATE
MUTATIONS
&
SELECTION

T

MOUNTAIN MOUNTAIN
RANGE RANGE

SOUTHERN
POPULATION

L

£

UNDERGOES
SEPARATE
MUTATIONS
&
SELECTION




NORTHERN
POPULATION

TIME

SOUTHERN

POPULATION 3 3

TIME




NORTHERN @ ﬁ
POPULATION

EVOLVE
MORPHOLOGICAL
CHANGES

SOUTHERN 3 3
POPULATION




NORTHERN

POPULATION

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

MOUNTAIN
RANGE




NORTHERN
POPULATION

MOUNTAIN MOUNTAIN
RANGE RANGE

SOUTHERN
POPULATION

e

e

SOUTHERN
POPULATION
EVOLVES
BLUE
FLOWERS




NORTHERN

POPULATION

TIME

SOUTHERN

POPULATION 3 3

TIME




NORTHERN
POPULATION

UNDERGOES
SEPARATE
MUTATIONS
&
SELECTION

MOUNTAIN MOUNTAIN
RANGE RANGE

SOUTHERN
POPULATION

2

e

UNDERGOES
SEPARATE
MUTATIONS
&
SELECTION




NORTHERN 3 3
POPULATION

EVOLVE

BREEDING BARRIERS
3 n

SOUTHERN ?y 3
POPULATION




NORTHERN @ ﬁ
POPULATION

o e DIFFERENT
; ~ POLLINATION

EVOLVE
BREEDING BARRIERS

3 )

DIFFERENT
SOUTHERN 3 3 POLLINATION
POPULATION




NORTHERN

POPULATION

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

MOUNTAIN
RANGE




NORTHERN 3 3
POPULATION

REPRODUCTIVELY
ISOLATED

SOUTHERN ?y 3
POPULATION




NORTHERN

POPULATION

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

MOUNTAIN
RANGE




NORTHERN @ ﬁ
POPULATION

MORPHOLOGICALLY
DISTINCT
&
REPRODUCTIVELY
ISOLATED
POPULATIONS

SOUTHERN 3 3
POPULATION




NORTHERN

POPULATION

MOUNTAIN
RANGE

SOUTHERN

POPULATION 3 3

MOUNTAIN
RANGE




NORTHERN 3 3
POPULATION

DAUGHTER SPECIES
EVOLVES

SOUTHERN ?y 3
POPULATION




NORTHERN
POPULATION

TIME

SOUTHERN

POPULATION 3 3

TIME




