
ANGIOSPERM

PHYSIOLOGY

^



ANGIOSPERM

SEED

S



SEED



ANGIOSPERM SEED

ANGIOSPERM SEED

PLANT EMBRYO

WITHIN A PROTECTIVE

OUTER COAT  



L.S.

ANGIOSPERM 

SEED

E



L.S.

ANGIOSPERM 

SEED

EMBRYO

P



PROTECTIVE COAT

EMBRYO

L.S.

ANGIOSPERM 

SEED

^



ANGIOSPERM

SEED

MORPHOLOGY



ANGIOSPERM 

SEED MORPHOLOGY

T



TESTA



SEED MORPHOLOGY

TESTA

SEED MORPHOLOGY

TESTA

PROTECTIVE

SEED COAT  

T



TESTA

ANGIOSPERM 

SEED MORPHOLOGY
+



TESTA

ANGIOSPERM 

SEED 

MORPHOLOGY

R



RAPHE



SEED MORPHOLOGY

RAPHE

SEED MORPHOLOGY

RAPHE

PROTECTIVE

SEED COAT

RIDGE  

R



TESTA

RAPHE

RAPHE

ANGIOSPERM 

SEED 

MORPHOLOGY

H



HILUM SCAR



ANGIOSPERM

SEED MORPHOLOGY

ANGIOSPERM

SEED MORPHOLOGY

HILUM SCAR

DERIVED VIA

FUNICULUS

H



TESTA

RAPHE

RAPHE

HILUM SCAR

SEED

M

SEED

OVARY

FUNICULUS



MICROPYLE SCAR



ANGIOSPERM

SEED MORPHOLOGY

ANGIOSPERM

SEED MORPHOLOGY

MICROPYLE SCAR

DERIVED VIA

POLLEN TUBE

M



TESTA

RAPHE

HILUM SCAR

MICROPYLE SCAR

SEED

^

RAPHE

POLLEN TUBE

SEED

POLLEN GRAIN

MICROPYLE

SCAR



ANGIOSPERM

SEED

ANATOMY



L.S.

ANGIOSPERM 

SEED 

ANATOMY

T



TESTA

L.S.

ANGIOSPERM 

SEED 

ANATOMY

E



EMBRYO



SEED ANATOMY

EMBRYO

SEED ANATOMY

EMBRYO

YOUNG 

SPOROPHYTE  

E



TESTA

L.S.

ANGIOSPERM 

SEED 

ANATOMY

EMBRYO

^



ANGIOSPERM

EMBRYOLOGY

E



EMBRYOLOGY



ANGIOSPERM

EMBRYOLOGY

ANGIOSPERM

EMBRYOLOGY

EMBRYO 

DEVELOPMENT

&

STRUCTURE  

^



EMBRYO

DEVELOPMENT

STAGES

L



EMBRYO

DEVELOPMENT

STAGES

EMBRYO 

DEVELOPMENT

STAGES

GLOBULAR STAGE  



EMBRYO

DEVELOPMENT

STAGES

EMBRYO 

DEVELOPMENT

STAGES

GLOBULAR STAGE

HEART STAGE  



EMBRYO

DEVELOPMENT

STAGES

EMBRYO 

DEVELOPMENT

STAGES

GLOBULAR STAGE

HEART STAGE

TORPEDO STAGE  



EMBRYO

DEVELOPMENT

STAGES

EMBRYO 

DEVELOPMENT

STAGES

GLOBULAR STAGE

HEART STAGE

TORPEDO STAGE

MATURE STAGE  

^



GLOBULAR

EMBRYO STAGE

+



SUSPENSOR

BASAL CELL

SERIES CELLS

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

T



SUSPENSOR

BASAL CELL

SERIES CELLS

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

G



SUSPENSOR

BASAL CELL

SERIES CELLS

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

E



ENDOSPERM



ENDOSPERM

ENDOSPERM

EMBRYO

NUTRIENT TISSUE  

E



SUSPENSOR

BASAL CELL

SERIES CELLS

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

S



SUSPENSOR



SUSPENSOR

SUSPENSOR

EMBEDS EMBRYO

INTO

ENDOSPERM  

S



SUSPENSOR

BASAL CELL

SERIES CELLS

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

B

SUSPENSOR



SUSPENSOR

BASAL CELL



SUSPENSOR

BASAL CELL

SUSPENSOR

BASAL CELL

LARGE LOWERMOST

SUSPENSOR CELL  

B



SUSPENSOR

BASAL CELL

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

S



SUSPENSOR

SERIES CELLS



SUSPENSOR

SERIES CELLS

SUSPENSOR

SERIES CELLS

SUSPENSOR CELLS

BETWEEN

BASAL CELL & EMBRYO  

S



SUSPENSOR

BASAL CELL

SERIES CELLS

GLOBULAR

EMBRYO

ENDOSPERM

TESTA

L.S.

SEED

EMBRYO

GLOBULAR

STAGE

^



HEART 

EMBRYO STAGE

+



BASAL CELL

HEART SHAPED 

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT TIP
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

T



BASAL CELL

HEART SHAPED 

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT TIP
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

H



BASAL CELL

HEART SHAPED 

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT TIP
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

E



BASAL CELL

HEART SHAPED

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT TIP
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

C



COTYLEDONS



COTYLEDONS

COTYLEDONS

EMBRYO LEAVES  

C



BASAL CELL

HEART SHAPED

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT TIP
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

R



BASAL CELL

HEART SHAPED

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT APEX
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

S



BASAL CELL

HEART SHAPED

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT APEX
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

B



HEART SHAPED

EMBRYOENDOSPERM

S
E

R
IE

S
 C

E
L

L
S

ROOT APEX
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

BASAL CELL

S



BASAL CELL

HEART SHAPED

EMBRYOENDOSPERM

S
E

R
IE

S
C

E
L

L
S

ROOT APEX
COTYLEDONS

TESTA

S
U

S
P

E
N

S
O

R

L.S.

SEED

EMBRYO

HEART

STAGE

^



TORPEDO

EMBRYO STAGE

E

+



ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

T

EMBRYO COTYLEDONS ENLARGE



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

T



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

E



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

C

+



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

A

EMBRYO COTYLEDONS ENLARGE

+



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

R

COTYLEDONS ABSORB ENDOSPERM



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

B



TESTA

ENDOSPERM

ROOT APEX

BASAL CELL

TORPEDO STAGE 

EMBRYO

COTYLEDONS

L.S.

SEED

EMBRYO

TORPEDO

STAGE

^



MATURE 

EMBRYO STAGE

^



DICOT 

EMBRYO



GARDEN

BEAN



MATURE

EMBRYO

GARDEN

BEAN

L.S.

S



STEM 

APICAL MERSTEM



STEM

APICAL MERISTEM

STEM

APICAL MERISTEM

STEM

GROWTH REGION  

S



STEM

APICAL 

MERISTEM

L.S.

GARDEN

BEAN

EMBRYO

C



STEM

APICAL 

MERISTEM

COTYLEDON

COTYLEDON

L.S.

GARDEN

BEAN

EMBRYO

H



HYPOCOTYL



HYPOCOTYL

HYPOCOTYL

DICOT EMBRYO 

STEM  

H



STEM

APICAL 

MERISTEM

COTYLEDON

COTYLEDON

HYPOCOTYL

L.S.

GARDEN

BEAN

EMBRYO

R



RADICLE



RADICLE

RADICLE

EMBRYO ROOT  

R



STEM

APICAL 

MERISTEM

COTYLEDON

COTYLEDON

HYPOCOTYL

RADICLE

L.S.

GARDEN

BEAN

EMBRYO

R



ROOT 

APICAL MERISTEM



ROOT

APICAL MERISTEM

ROOT

APICAL MERISTEM

ROOT

GROWTH REGION  

R



STEM

APICAL 

MERISTEM

COTYLEDON

COTYLEDON

HYPOCOTYL

RADICLE

ROOT

APICAL 

MERISTEM

L.S.

GARDEN

BEAN

EMBRYO

^



MONOCOT

EMBRYO 



CORN



MATURE

EMBRYO

CORN

L.S.

P



PERICARP



PERICARP

PERICARP

FRUIT WALL  



PERICARP

L.S.

CORN

EMBRYO

E



PERICARP ENDOSPERM

L.S.

CORN

EMBRYO

S



SCUTELLUM



SCUTELLUM

SCUTELLUM

MONOCOT COTYLEDON

---

ABSORBS ENDOSPERM  

S



SCUTELLUM

PERICARP ENDOSPERM

L.S.

CORN

EMBRYO

C


