


Ways of Gathering Knowledge

How to we give credence to one over another? What is a more holistic way to walk with knowledge?




Ethnobotany & Indigenous Ways of Learning

@«
\' R ~ TEK (Traditional Ecological Knowledge)

“TEK (also known as Indigenous Local Knowledge—ILK, and Indigenous Traditional
Knowledge, ITK) is defined as knowledge and practices passed from generation to
generation informed by cultural memories, sensitivity to change, and values that
include reciprocity. TEK observations are qualitative and long-term, often made by
persons who hunt, fish, and gather for subsistence.

Most importantly, TEK is inseparable from a culture’s spiritual and social fabric,
offering irreplaceable ecocultural knowledge that can be thousands of years old and
incorporates values, such as kinship with nature and reciprocity, that can help
restore ecosystems.”

Albuquerque, U.P. Ludwig, D. Feitosa, |.5. et al. Integrating traditional ecological knowledge into academic research at local and global
scales. Reg Environ Change 21, 45 (2021). https://doi.org/10.1007/510113-021-01774~2
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https://tek.forestry.oregonstate.edu/what-tek



3 Domains:

Archea
ukaraya
Bacteria

6 Kingdoms:

Protist Kingdom ‘
(Ancestral to the Plant,
Fungi, and Animal Kingdoms.)

S

- Animal

 Fungi
Protist
Bacteria
Acrchea

These
anaerobic bacteria
(they live without oxygen)
thrive in hostile environments,
such as hot springs or salt water
or in your intestines, where they
produce methane gas.

|n<I:lludes Cyanobacterig
("blue-green algas")

and many other bacteria not
included in the Archaea,

'

Eukary®®Gmain
(Includes Protist, Plant, Fungi
and Animal Kingdoms.)

Archaea Kingdom
“a.k.a. Archaeabacteria",

Bacteria Kin
3 gdom
a.k.a. Eubacterig"

Archaea Domain :
Bacteria Domain

Ancestral Life Forms
3.6 —3.8 Billion Years Ago



CYNOBACTERIA-BACTERIA THAT PHOTOSYNTHESIZE

Carboxysome

Mucoid sheath
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Two endosymbiotic events c.2.7 bya

nucleus
@ oL- proteobacterung

prokaryotic host mitochondria non-photosynthetic
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WHERE DID PLANTS
COME FROM?

Cyanobacteria: Bacteria that
contained blue/green algae (2.7
billion years ago)

Protoplants came up on to land and
formed symbiotic relationship with
fungi

(470 m.y.a) because they could offer
digest forms of rock and minerals;
the algae provided glucose (sugar).

S 90% of plants have fungal
B associations via mycorrhizae with
plants



https://www.youtube.com/watch?time_continue=69&v=dO2xx-aeZ4w

{Diversification
L flowering plan

#" | First seed plants

Early vascular plants |

Origin of plants )

500 -
© 2001 by Benjamin Cummings, an imprint of Addison Wesley.




EVOLUTION, STRUCTURE AND COMPLEXITY (Elpel)

EVOLUTIONARY EVENT

pinks,

Primates, deer, grasses, lilles, r05€S, pem-
o ) .
—owening plants spread. Broad-leaf trees, paimg

irst flowering plants.

/

Mesozoic

- PENRL. setails, club mosses. First amphibians.
Lot e Qev?nian jg:jgg \F/:z:.:ular plants, first millipedes. Fish with jawr
: %ﬁ:g:r;ian 420510 | First fish. Plant/fungus symbiosis begins on land,
| Cambrian 510570  Marine life: invertebrates, shells, predators.
Neo-Proterozoic! 570-000  First multi-celled life, and first oceanic herbivores. 3
Meso-Proterozoic | 900-1.600 Atmosphere oxygenated. First bisexual reproduction,
Paleo-Proterozoic [ ' 1,600-2,500 First Eukaryotic cells with nucleus and organelles.

Hadean Eon | 3,800-4,500 Earth’s Crust and Oceans Form. No Life.




contai T s eniiael | — taait e s e e e R 7 e R
ned within the ovary of the flower Pollen has to pen=s=— 7o [ WAL =S T S
Numb ecies worldW LTS
ers below reflect the approximate number of know? &P vascular 2
yet undiscovered 2 N 1 t

. spore Plants

ornworts
-‘IE;O speCIeS

Liverworts
8,500 specigy ) 5 N
_lubmosses Sg

1,200 species

Al

/7 Horsetails
- 20 species

Ferns
12,000 .
species=
’——‘/
TVycads
100 species

7/ Flowering Plants
260,000 species

Y

il
03
()

TETBI

e

he ovary

i

Seeds totally enclosedfnside




I MOSSES,

LIVERWORTS
ALGAE |» )
(Thallophyta) HORNWORTS
(Bryophyta)
GYMNOSPERMS
(CONIFERS)

ANGIOSPERMSS-
Flowering Plants




* NON VASCULAR: Lack true roots or
stems and structures for transporting
water

* ANCESTORS OF ALL PLANTS!

* STRUCTURALLY SIMPLE

* NEEDS TO BE AROUND ORIN H20
for REPRODUCTIVE CYCLES

* EXAMPLES: SEAWEED,BLUE GREEN
SLIME



Mosses, Liverworts & Hornworts

* NON VASCULAR

* REPRODUCE THROUGH
SPORES- GEMMAE CUP....SO
cooL!!

* HAVE A BIT MORE
STRUCTURE THAN
ALGAE>>>>>>>>LESS
DEPENDANT ON H20

* CHLOROPHYLL HANGS
OUT WHEN ITS DRY

* Lots here in the rainforest!



First Vascular Plants: Means they have water (Xylem)
and nutrient (Phloem) conducting tissues!

Nonvascular Vascular

Mosses, Nonseed Seed
liverworts,

hornworts

Flowering
plants

un ifers

‘ First seed

irst vascular plants
green alga plants

\

\




FERNS AND ALLIES
(CLUBMOSSES,HORSETAILS)

Vascular systems!

Allows more specialization of
structure so we get.................

ROOTS!
BARK!!
LEAVES!!!
BRANCHES!!!!

Allows plants to stand
upright & utilize
sunlight

* STILL USE SPORES FOR
REPRODUCTION

e STILL DEPENDENT ON H20 FOR
SPORES TO GERMINATE



GYMNOSPERMS-CONIFERS * VASCULAR

* NAKED = “GYMNO” +
SEED= “SPERM”

Gymmosperm Seeds

Cone scale

. Lnmsbure

* CONES WITH SEEDS!

 WIND POLLINATED (brrrr....naked!)

* CONIFERS!

Dipeen cone




Female cones grow in the
upper branches where they
may be fertilized by pollen
blown on the wind from the
male cones.

Male cones grow in the
lower branches.

I, |

Spﬂmphy’[e (2n)

(mature tree) @
Pollen Pollen Ovule

Seeds (2n) grain
\ _ Scale
| Megaspore
(1n)
Generative (sperm) Tube
nuclei (1n) nucleus
Seeds are dispersed A pollen tube forms, allowing the pollen to
and grow into migrate toward the female gametophyte.
mature trees. Upon fertilization, a diploid zygote forms.

Female cone

KAd=aslas ~arme



Carpels evolved
from leaflike
structures whose
edges folded over
ovules, protecting
them.

2 1:- Early carpels

~ folded over
ovules, with the
seam closed by
sticky secretions.

3_;" Later carpels were

completely closed
inte a tube, by
fusion of tissue.

4 | Carpels developed

specialized regions
(stigma, style, and
ovary) to form a
pistil.

Compound
pistil with
multiple
carpels

5; In many modern flowers,
several to many carpels
are fused to form a
compound pistil.



https://newcaledoniaplants.files.wordpress.com/2013/10/carpel-evo.jpg

*VASCULAR
* “ANGIO”= COVERED
“SPERM”=SEED
(Ginko story)

ANGIOSPERM-FLOWERING PLANTS

FLOWERS AND THEIR
STRUCTURES!

-Petals!
-Pollinators
-Fruit




Andgiosperm Seeds and Fruits
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Patterns of the
Mustard Family

Mustard seed pods come in many shapes
and sizes, but always occur on the plant in
the same radial pattern around the stalk, a
“raceme”.

0

Wall Flower

— pistil

___IJ

The seed pods
split open from
both sides to
expose a clear
membrane in

the middle.



Gymnosperms

Plants with cones

B Eohedra |

Welwitschia
Firs

inkgo

G
Monkey Puzzle Cycad

Podocarpus

Sequoia

3
-

wE

Common Fern

Tree Ferns
Water Ferrls

Seedless
Vascular

Plants with veins
and no seeds

Whisk
Ferns

Selaginella

Seedless

Non-vascular

Plants with no veins
and no seeds

Modern
Green Algae

‘ Single and multicellular algae

e Plant Family Tree is a project of the U.S. Botanic Garden (usbg.gov) and the National Museum of Natural History, Department of Botany, Smithsonian Institution (botany.si.edu/).

limblng Ferns [ Horsetails |

Royal Ferns
Adder's Tongue

Club Mosses

Quillworts

2
Agave
4
_ Asparagus
L Orchids |

Amaryllis
Onions
Daylilies
Aloe = Angiosperms

Flowering Plants
Sedges ;
Dayflowers Cannas [ Euphorbs |

:
Bananas f/ Violets

/ Willows

4
Buttercup /

Eucalyptus
Evening Pr

Monocots

Iris
Lilies

Pineapple

Mustard
/ Pan=>ya

J Mallow
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~ Begonias
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aks Cucumbers

| Aroids §

Amborella

>
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Cacao
Laurel
Pepper Poppies

Grapes Hops
Mulberries/
Figs

Milkweeds
| - Gentians
Morning Glories

M= Tomatoes >

Geraniums '
Sedum
Peonies
Currants

Sycamore

Star
Water Anise Sundew

. Lilies Mistletoe
Camations
Beets

N Cacti

\ Impatlen§

Blueberrie

r .
-
Birch Walnuts
Portulaca

1 »

Mints/Verbena
Ginseng .

Sunflowers

Primrose Bellflowers *

Liverworts A
Dicots

Ancestral ""J

Green Algae

Volvox

Spirogyra The Plant Family Tree
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