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Living-Thing

Cell

Eukaryotic-Cell

part-of: Eukaryote

y

Botanical-Cell

part-of: Plant
definitionally-necessary? T
definitionally-sufficient? T

Prokaryotic-Cell

definitionally-necessary? T
definitionally-sufficient? T

Animal-Cell

part-of: Animal

Eukaryote

Plant

definitionally-necessary? T
definitionally-sufficient? T

has-parts: Cell-Wall, Protoplast, ...

Animal










Substance Process

actor: Biological-Entity

Oxygen

| product-of | |raw-materia|-for

Product-of-Photosynthesis |

end-product-of: Photosynthesis
(site-of-origin: Photosynthetic-Cell)

Photosynthesis end-product-of

Biologically-Produced Liquid-Oxygen
| Oxygen q Yo
product-of: Biological-Process state: Liquid

location: Leaf

Oxygen-of-Leaf Respired-Oxygen
Photosynthesis

end-product-of: Respiration

end-product-of.
Leaf-Photosynthesis

Substance Process

actor-in

actor: Biological-Entity

| | raw-material-for

| product-of

Product-of-Photosynthesis

end-product-of: Photosynthesis
(site-of-origin: Photosynthetic-Cell)

Photosynthesis

end-product-of

Biologically-Produced
Oxygen
product-of: Biological-Process

| | Liquid-Oxygen |

state: Liquid Leaf-Photosynthesis

Respired-Oxygen

end-product-of: Photosynthesis end-product-of. Respiration

location: Leaf

Oxygen-of-Leaf
Photosynthesis

end-product-of:
Leaf-Photosynthesis
























Thing

/

Object

y
Living-Thing

Process

Reproducing-Structure

Nonreproducing-Structure

parent-in: Reproduction

definitionally-necessary? T
definitionally-sufficient? T

Sexually-Reproducing-Organism

parent-in: Sexual-Reproduction

definitionally-necessary? T
definitionally-sufficient? T

Reproduction

|

Sexual-Reproduction
















Object

A
Molecule

y

Thing

Macromolecule

]

Nucleic-Acid

/

Process

y

Production

y

Biosynthesis

A

Macromolecule-Synthesis

products: Macromolecule
definitionally-necessary? T

definitionally-sufficient? T

Y

Nucleic-Acid-Synthesis

products: Nucleic-Acid
definitionally-necessary? T
definitionally-sufficient? T



Process

Transformatiol Y B
Production Conversion

Transportation
v Chemical-Reaction

| Energy-Transduction | i

- - - Metabolic-Reaction
Reproductio

Biosynthesis

p

Photosynthesis |Photosynthetic—Dark—Reactions | Calvin—CycIe—CarboxyIation| | calvin-Cycle-Regeneratiof
raw-materials: Water raw-materials: Water  H+
ioXil . raw-materials: ~ Water raw-materials: Water  ATP
Carbon-Dioxide Carbon-Dioxide Carbon-Dioxide 3-Phosphoglyceraldehyde
ATP  Nadp

Ribulose-Diphosphate



|Electron-Excitation-Energy| |ChemicaI—Bond—Energy| | Heat-Energy | |Energy—TranSduction
| Carbon-Bond-Energy | | Phosphate-Bond-Energy | Photophosphorylatiori
holder: Organic-Molecule holder: ATP
Light-Absorption
Photosynthesis | Photosynthetic-Dark-Reactions

input-energy-form:  Phosphate-Bond-Energy

Photosynthetic-Light-Reactions |




| Zygote| | Emryc{

Object Process

l

| Seedling-Emergenc4

developee: Seedling

V

,» :
Seedling

developee-in producer-in:

after-state:

Seedling
producer-in: Plant-Photosynthesis

Mature-Angiosperm

producer-in: Plant-Photosynthesis

Seedling-Emergence Plant-Photosynthesis

=

Process

| Seedling—Emergence*

developee: Seedling

after-state:

Seedling
producer-in: Plant-Photosynthesis

Angiosperm Photosynthetic-Plant /

producer-in: Plant-Photosynthesis

definitionally-necessary? T
definitionally-sufficient? T

Juvenilfl

| Mature-Angiosperm







Thing

Substancs Process
Water Diffusion
Thing
Substance Process
Water Diffusion

Waterl95

transportee-in: Diffusion194
definitionally-necessary? T
definitionally-sufficient? T

Diffusion194

transportee: Water195

source: Soil-Region
definitionally-necessary? T
definitionally-sufficient? T
destination: Plant
definitionally-necessary? T
definitionally-sufficient? T



Evaporation

Water-Evaporation

transportee: Water
definitionally-necessary?: T

definitionally-sufficient?: T

Evaporation

Water-Evaporation

transportee: Water
definitionally-necessary?: T

definitionally-sufficient?: T

Evaporation196

transportee: Water
definitionally-necessary?: T
.. _definitionally-sufficient?: T
source: Soil-Region
definitionally-necessary?: T
definitionally-sufficient?: T



/\

Substance Process

!

;

Inorganic-Substance Photosynthesis

Water

:

Water-of-Photosynthesis

raw-material-for: Photosynthesis

Carbon-Dioxide

\l

CO2-of-Photosynthesis

raw-material-for: Photosynthesis

— Jz

Raw-Materials-for
Photosynthesis

raw-material-for: Photosynthesis
definitionally-necessa
definitionally-sufficient

Water

:

Water-of-Photosynthesis

Substance Process

2T
25

Photosynthesis

Inorganic-Substance

raw-materials: Water, Carbon-Dioxide

Carbon-Dioxide

Jz

CO2-of-Photosynthesis







input-energy-form: Light-Energy

Photosynthetic
Light-Reactions

input-energy-form: Light-Energy

Energy-Transduction

Creation-of
Phosphate-Bond-Energy

output-energy-form:

Light-Absorption

input-energy-form: Light-Energy

Phosphate-Bond-Energy

Photophosphorylatio

input-energy-form:

Electron-Excitation-Energy

definitionally-necessary? T
definitionally-sufficient? T

Oxidative-
Phosphorylation

input-energy-form:
Electron-Excitation-Energy

ET1

Energy-Transduction

npui-energy-form: Light-Energy

definitionally-necessary? T
definitionally-sufficient? T

Photosynthetic
Light-Reactions

Photosynthesis

ET2

input-energy-form:  Electron-Excitation-Energy
definitionally-necessary? T
definitionally-sufficient? T

Light-Absorption

Photophosphorylatior

Oxidative-
Phosphorylation

















































| Production

product \
location

raw
materials

producer

energy
source

Photosynthesis

location

energy
source

raw
materials

producer

Photosynthetic-Cell













Energy-Transduction

\
inpu \

energy .
form location

Energ

Photosynthesis

Light-Energy

energy location

provider

Chloroplast

energy

Carbon-Bond-Energy













Seed

has-parts

Seed-Coat

Embryo

Endosperm




Plant-Water-Uptake

rate

positively-influenced-by

| Transpiration

negatively-influenced-by rate

A
Quantity






















) / \\:‘\/4 s

\\

| Xerm-Newok |

| PhloemNetwork |

V £
| Plant-Organ-Ground-Tissue |

N\ V

| Plant-Ground |

Intercellular-[;lac Pth ip
| 9 | | | |

composed-of

| Apical-Meristem |










Flower

has;
parts

Gynoecium

surrounds

Androecium

locatio

| Angiosperm-Sexual-Reproduction

Pollen-Grain
Formation

subevents

Embryo-Sac

Formation

location

destination

location

Pollen-Grain
Transfer

Pollen-Grain
Germination

Double
Fertilization







has-

parts stage

2
Ovarian-Wall













(A) Qua Container

Q contains O

conduit;in

transportee source

S

desitination

(B) Leaf-Epidermis Qua Container

| Leaf-Light-Acquisition transportee

destination
conduyit

source

| Leaf-CO2-Acquisition

source

ransportee

Leaf-Light-Distribution

source
conduit

transporteg

Leaf-Ambient-Atmosphere

Leaf-Epidermis

™\

destination

N

source
conduit

destination

Leaf-Transpiration

transportee

trangportee

Carbon-Dioxide

destinatign

Leaf-Mesophyll






Viewpoint41

instance-of: Viewpoint
viewpoint-of: Seed
basic-dimensions:  Structural

has-parts: Seed-Coat Embryo Endosperm

Seed-Coat
contains: Embryo Endosperm

Endosperm

contained-in : Seed-Coat
Embryo

contained-in :  Seed-Coat

slot-dimension: Structural







view-specification

dimensions

view-dimension

modulatory

criterion

slot-path
slots

correspondence-type

value

object
process

concept

u= viewpoint-name |
(concept DIMENSION dimensions ) |
( concept AS-KIND-OF view-specification ) |

( concept AS-HAVING slot-name value ) |

( COMPOSITE view-specification view-specification
correspondence-type )

view-dimension |

view-dimension dimensions

PERCEPTUAL

FUNCTIONAL {( VALUE-RESTRICTION process )}
{( RELATION-RESTRICTION slot-name )}
ACTIVE-FUNCTIONAL {( VALUE-RESTRICTION process )}
{( RELATION-RESTRICTION slot-name )}
TAXONOMIC ¢ PARTITION-BY criterion )}
STRUCTURAL {( PARTITION-BY criterion )}
TEMPORAL  {( PARTITION-BY criterion )}
PROCEDURAL {( PARTITION-BY criterion )}
TAXONOMIC-SUPERSTRUCTURAL
SPATIAL-SUPERSTRUCTURAL
TEMPORAL-SUPERSTRUCTURAL
EVENT-SUPERSTRUCTURAL
BEHAVIORAL  {( VALUE-RESTRICTION object )}
{( RELATION-RESTRICTION slot-name )}
modulatory

CAUSAL-AGENT |

INFLUENCE-AGENT |

CAUSAL-RECIPIENT |

INFLUENCE-RECIPIENT

slot-name | slot-path
( slots value )
slot-name  slots |

slot-name

= COMPARE | CONTRAST | slot-name
concept | constant

= concept

= concept

= frame-name | embedded-unit-address























































































