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Osmoxylon mariannense
Luta, Northern

' Mariana Islands

2016

Hoya carnosa
My living room
2023






Compound of Dodecahedron and Great Dodecahedron Bactrian Camel
120 uncut squares of Stardream One uncut hexagon of lokta




Tuliptree leaf
Liriodendron tulipifera
One uncut square of
white mulberry paper

Sassafras leaf
Sassafras albidum
One uncut square of
Grainy paper

Purple pitcher plant
Sarracenia purpurea
Several uncut sheets of
Elefantenhaut



ethnobotany (n.) — the scientific study of the relationships between people and plants

Wikipedia, Olek Lato, Kamiya Satoshi



Mitnan Gampi Mitsumata

Amate

Papyrus

Agua papel Kozo

Sallas 2013; Chang 2017; Ledon 2022



Wikimedia, James Ojascastro



Wikimedia, James Ojascastro



Origami paper plants

Wikimedia, James Ojascastro



Plant kingdom
~ 320,000 sp.

Paper plants
~ 50 sp.

Origami paper plants
<10 sp.
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Vietnamese paper plants

Rhamnoneuron balansae
Thymelaeaceae

Do liét
o Wikstroemia indica
@ ]| Thymelaeaceae

South |
China Sea R [ 1aupau
ahe < W Linostoma persimile
Thymelaeaceae

@ major city
X site of fiber harvest

= site of papermaking




Maris the Otter Tarantula Bactrian Camel

Designed & folded by Designed & folded by Designed by Shuki Kato
Jared Needle CekouatLeon Folded by Ryan Charpentier
One uncut square of do6 One uncut square of do liét One uncut square of haupau

]ared Needle " Cekouat Leén Ryan Charpentier
Oregon, USA CDMX, Mexico New York, USA
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Paper from Plants — Peter & Donna Thomas, 1999
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Paper from Plants — Peter & Donna Thomas, 1999
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needles
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unnamed forthcoming PhD thesis — James Ojascastro, 2023

Pawpaw Hybrid wisteria
Asimina triloba Wisteria xformosa
phloem phloem



Plant kingdom
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Paper plants
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Plant kingdom
~ 320,000 sp.

11in 6400
0.015625% chance

Paper plants
~ 50 sp.




[s there an alternative to
pure trial and error?



Plant kingdom
~ 320,000 species

Long, strong, cellulosic fibers
Abundant

Regenerates after harvest
Easily processed

Toxic

In general, plants with shared
characteristics are more likely to
have a shared evolutionary history!




Cirganisms able to move on their
[®1%0]!

Animals with a backbone.

Chordates with fur or hair and
millk glands

I:r "I-|-|I.|‘-'-I- '.1.'|r|- r|-||_1r Wi ':l" I-J‘. I.'|- 2]

ynd three-dimensional vision

Homo sapiens

Members of the genus Homo with a

hightforehead and thin skull bones




Thymelaeaceae

“There 1s one outstanding and
unmistakable vegetative character:
the thick homogeneous bark is
extremely strong and any part of it
strips as a unit from twig or trunk
base to apex.”

— Alwyn Gentry

% i T

Mitsumata  Lokta Eastern leatherwood

Edgeworthig Chrysantha Daphne bholua Dirca palustris Stellera Cﬁamaejasme Gentry & Vazquez 1993;
Japan Nepal USA Tibet Helman-Wazny 2014



thymelaeaceae bark be like:

' 4

/ )
A A

Daphnopsis caracasana |
Thymelaeacae




...also many Moraceae

“...the thick homogeneous bark i1s
extremely strong and any part of it _
strips as a un,|,t from twig or trunk Paper mulberry / dwéng ;%a m
base to apex. Broussonetia papyrifera =

— Alwyn Gentry Moraceae

.-‘

Gentry & Vazquez 1993; Ojascastro 2019 & 2020



Can we use fiber physiology &
plant evolution to inform what
plants might be good
candidates for novel papers?



Plant kingdom
~ 320,000 species

Long, strong, cellulosic fibers
Abundant

Regenerates after harvest
Easily processed

Toxic

characteristics are more likely to
have a shared evolutionary history!



FIBER PHYSIOLOGY
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Table 1V: Relationships between the morphological
properties of fiber cells and the physical properties of
paper (Dadswell 1961; Bostanci, 1987)

Relationships BS* TSP
with increasing the tiber length + 1+

with mcreasing the cell wall thickness — +

with decreasing the cell wall thickness + -

with increasing the fiber length/fiber diameter

with increasing the spiral grain ——  + +

"Burst strength: "Tearing strength; ‘Double folding strength: “Paper
density: “it had been determined that it has a positive effect; " There is
certainly positive effect; "1t had been determuned that 1t has a negative
effect: ~ "There 1s certainly negative effect




FIBER PHYSIOLOGY

Thymelaeaceae Bast Fibres in Zinc Chloride Iodine and Cupric Oxide Ammonium p J

Edgeworthia
gardneri

Daphne
involucrata

Daphne bholua &
Daphne papyracea

Daphne
retusa

Daphne
tangutica

Vertical distribution
in Nepal (m.)

1500-2400

1200-1800

1800-3600
1600-3000

Fibre length (mm.)

1%-5 (7%)

2-7%

3000-4000

3=5%

(West China
600-3000)

2Ye-5% |

Fibre breadth (n)

4-20 (25)

6-20 (25)

6-20

Daphne
giraldii

Daphne
sericea

Daphne
alpina

Daphne
mezereum

Wikstroemia
canescens

Wik stroemia
chamaejasme

(West China
1000 7-3000)

(East
Mediterranean)

(South and

| Central Europe)

(Eurasia)

25004500
(N.B. fibres
from roots)

2-4%

5-15 (20)

6-15 (20)

24

6-15 (20)

153

4-20

Trier 1972



FIBER PHYSIOLOGY

Mitsumata
Edgeworthia chrysantha
Thymelaeaceae
Japan

4458

Ojascastro 2022



FIBER PHYSIOLOGY
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FIBER PHYSIOLOGY
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ANALYSIS

* NMDS (nonmetric multidimensional
scaling): a way to reduce dimensionality
of data for ease of interpretation

* Clustering = similarity

Ojascastro 2022



Magnoliaceae

Cucurbitaceae

Fagaceae Juglandaceae

Sapindaceae

Salicaceae

Stress = 0.049

AsteracBtassicaceae
Lamiaceae

Plantaginaceae
Verbenaceae
Celastraceae Vitaceae
Euphorbiaceae
Bignoniaceae

mbretaceae
0saceae

AspaipgareReSREETacs

Hydrocharitaceae
Cymodoceaceae

Betulaceae

Malvaceae  Lythraceae

Caricaceae

Convolvulaceae




NMDS2

0.2

0.0

-04

category

NPP
° PP

Stress = 0.049

0.0
NMDS1

0.2

0.4
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Cultivated fig ¥
Ficus carica ¥
Moraceae




Common name Species Paper Length Width Lumen Cell Wall

Flax

1

Paper mulberry Broussonetia papyrifera 1
Cultivated fig Ficus carica 0 6181 20.59 8.49

1

Mitsumata

25000 25 5
8440 17.5 5.1

Linum usitatissimum

Edgeworthia chrysantha 4458 15.68 5.47

Figure 5 (A) may be culturally filtered from being a PP’ in
Europe due to cultural preference in cultivating figs for food and flax for
fiber, despite E carica having long (5-10 mm), flexible phloem fibers (Figure
3) that experimentally yield strong handmade paper (B).




W N~

o1

Plant kingdom

¥

Trait filters
Long, strong, cellulosic fibers
Abundant
Regenerates vigorously post-harvest
Easily processed
Toxic

\ 4

Cultural filters

Priority effects
Other competing biocultural uses

\ 4

Paper
plem’ts

Physiologically suitable plants may
be overlooked for papermaking for
cultural reasons:

 Priority effects — a suitable
plant was discovered for a use
first, discouraging further
experimentation

* e.g., in Japan, kozo & gampi
were used since 7t century,
but mitsumata was not
adopted for papermaking
until 1596!

« Competing uses — a suitable
plant has different and more
preferred usage

 Figs are very tasty!



Paper plants
~ 50 species

Origami paper plants
~ 10 sp.



AN ORIGAMIST’S FILTERS

6. What paper qualities are most important to you when selecting paper for origami? Rank these by importance.

100 o Not important [l A little important Moderately important |l Very important [l Extremely important

75

Colorability Availability / accessibility Ages well

Acid-free Texture Thickness or thinness Resistance to tearing Crispness Ease of shaping




Table 1V: Relationships between the morphological
properties of fiber cells and the physical properties of
paper (Dadswell 1961; Bostanci, 1987)

Relationships BS* | TS
with increasing the tiber length + 1+

with mcreasing the cell wall thickness

with decreasing the cell wall thickness

with increasing the fiber length/fiber diameter
with increasing the spiral grain

"Burst strength: "Tearing strength; ‘Double folding strength: ‘Paper
density: “it had been determined that it has a positive effect; " There is

certainly positive effect; "1t had been determuned that 1t has a negative

effect: ~ "There 1s certainly negative effect



Plant kingdom
~ 320,000 sp.

Paper plants
~ 50 sp.

Origami paper plants
<10 sp.
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Cultivated fig
Ficus carica
Moraceae

Shore Crab
Designed by Brian Chan
Folded by James Ojascastro




Osage-orange
Maclura pomifera
Moraceae

Kangaroo
Designed by Gen Hagiwara
Folded by James Ojascastro




Interior sandbar willow

Vg

Salix interior >
) 2
Salicaceae

& Bison
| Designed and folded by Cekouat Ledn




American elm
Ulmus americana
Ulmaceae

Designed by David Illescas
Folded by Matt LaBoone




j Eastern leatherwood

Dirca palustri
E.N. America

Western leatherwood
“Dirca occidentalis

-fBay Area T |
Al 1o ~United States

Qlas'Vegas

Los:Angeles

& "Saﬂ Diego Dallas
o, o Ozark leatherwood
| Dirca decipiens
NW Arkansas, .

{ Leatherwood
Mexican leatherwood Dirca sp
Dirca mexicana ‘ Thymelaeaceae

Tamaulipas, Mexico i) North.America



'l Leatherwood
‘ ‘I Dirca s Jared Needle

Thym aeaceae California, USA |
North America

oriholic «
Los Angeles, California

snowflake. This time | challenged
myself to make a snowflake not just
from a square, but using fully 22.5°
folding.

Folded dry. No MC or PVA added
before, during, or after folding.

By far the most difficult snowflake I've
made.

Snowflake
Design by Jared Needle




ia Matt LaBoone Leatherwood
' Dirca sp.
Thymelaeaceae

North America

This leatherwood folds

i@ like a dream, no joke.
v

So crisp, no MC
needed. Reversing a Satanic leaf-tailed gecko

fold from mountain to Designed & folded by Matt LaBoone
valley, no issue




Plant kingdom
~ 320,000 sp.

Paper plants
~ 50 sp.

Origami paper plants
<10 sp.




Questions? / ;preguntas?

@manila folder



