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Osmoxylon mariannense
Luta, Northern 
Mariana Islands
2016

Hoya carnosa
My living room

2023





Compound of Dodecahedron and Great Dodecahedron
120 uncut squares of Stardream

Bactrian Camel
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



Mitsumata

Kōzō

Abaca DóLokta

GampiMitnan

Agua papel
Sallas 2013; Chang 2017; León 2022

Amate

Linen

Papyrus



Wikimedia, James Ojascastro

Paper plants



Wikimedia, James Ojascastro

Origami paper plants



Wikimedia, James Ojascastro

Origami paper plants



Plant kingdom
~ 320,000 sp.
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< 10 sp.
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Vinh

Dó liệt
Wikstroemia indica
Thymelaeaceae

Haupau
Linostoma persimile
Thymelaeaceae

Dó
Rhamnoneuron balansae
ThymelaeaceaeHà Nội

major city

site of fiber harvest

site of papermaking

Huế

CHINA

LAOS

South 
China Sea

Vietnamese paper plants



Maris the Otter
Designed & folded by 

Jared Needle
One uncut square of dó

Jared Needle
Oregon, USA

Tarantula
Designed & folded by 

Cekouat León
One uncut square of dó liệt

Cekouat León
CDMX, Mexico

Bactrian Camel
Designed by Shuki Kato

Folded by Ryan Charpentier
One uncut square of haupau

Ryan Charpentier
New York, USA
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Paper from Plants – Peter & Donna Thomas, 1999



Paper from Plants – Peter & Donna Thomas, 1999

Ponderosa pine
Pinus ponderosa

needles

Broad-leaved cattail
Typha latifolia

leaves



unnamed forthcoming PhD thesis – James Ojascastro, 2023

Pawpaw
Asimina triloba

phloem

Hybrid wisteria
Wisteria ×formosa

phloem
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Plant kingdom
~ 320,000 sp.

Paper plants
~ 50 sp.

1 in 6400
0.015625% chance



Is there an alternative to 
pure trial and error?



Plant kingdom
~ 320,000 species

.
In general, plants with shared 

characteristics are more likely to 
have a shared evolutionary history!

Paper plants
~ 50 sp.

1.  Long, strong, cellulosic fibers

3.  Regenerates after harvest

5.  Toxic

2.  Abundant

4.  Easily processed



-aceae



“There is 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

Thymelaeaceae

Lokta
Daphne bholua

Nepal

Rechakpa
Stellera chamaejasme

Tibet

Eastern leatherwood
Dirca palustris

USA
Gentry & Vazquez 1993; 

Helman-Ważny 2014

Mitsumata
Edgeworthia chrysantha

Japan



Thymelaeaceae cerca Bogotá

Uné
Daphnopsis caracasana

Thymelaeacae



“…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

…also many Moraceae

Paper mulberry / dướng
Broussonetia papyrifera

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

.
In general, plants with shared 

characteristics are more likely to 
have a shared evolutionary history!

Paper plants
~ 50 sp.

1.  Long, strong, cellulosic fibers

3.  Regenerates after harvest

5.  Toxic

2.  Abundant

4.  Easily processed



FIBER PHYSIOLOGY
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Trier 1972

FIBER PHYSIOLOGY



FIBER PHYSIOLOGY

CWT

Ojascastro 2022

Mitsumata
Edgeworthia chrysantha

Thymelaeaceae
Japan

Length Width Lumen Cell wall

4458 15.68 5.47 5.105



FIBER PHYSIOLOGY

CWT

Ojascastro 2022

Length Width Lumen Cell wall

3585 10.5 4.15 3.175

papier Antemoro
Avoha (Gnidia linearis)

Thymelaeaceae
Madagascar



FIBER PHYSIOLOGY

CWT

Ojascastro 2022



ANALYSIS

CWT

Ojascastro 2022

•NMDS (nonmetric multidimensional 
scaling): a way to reduce dimensionality 
of data for ease of interpretation
•Clustering = similarity



CWT

RESULTS



Fiber physiology and 
botanical family explain 
patterns of plant use and 
disuse in papermaking 
traditions.

(p <.0.05 for both)

RESULTS



Cultivated fig
Ficus carica

Moraceae



Family Common name Species Paper Length Width Lumen Cell Wall
Linaceae Flax Linum usitatissimum 1 25000 25 5 10
Moraceae Paper mulberry Broussonetia papyrifera 1 8440 17.5 5.1 6.2
Moraceae Cultivated fig Ficus carica 0 6181 20.59 8.49 6.05
Thymelaeaceae Mitsumata Edgeworthia chrysantha 1 4458 15.68 5.47 5.105



• Priority effects – a suitable 
plant was discovered for a use 
first, discouraging further 
experimentation
• e.g., in Japan, kozo & gampi

were used since 7th 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!

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

Plant kingdom



Paper plants
~ 50 species

???

.Origami paper plants
~ 10 sp.



AN ORIGAMIST’S FILTERS
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Shore Crab
Designed by Brian Chan
Folded by James Ojascastro

Cultivated fig
Ficus carica

Moraceae



Osage-orange
Maclura pomifera

Moraceae

Kangaroo
Designed by Gen Hagiwara
Folded by James Ojascastro



Interior sandbar willow
Salix interior

Salicaceae

Bison
Designed and folded by Cekouat León



American elm
Ulmus americana

Ulmaceae

Dog
Designed by David Illescas
Folded by Matt LaBoone



Leatherwood
Dirca sp.

Thymelaeaceae
North America

Western leatherwood
Dirca occidentalis
Bay Area

Eastern leatherwood
Dirca palustris
E. N. America

Mexican leatherwood
Dirca mexicana
Tamaulipas, Mexico

Ozark leatherwood
Dirca decipiens
NW Arkansas



Leatherwood
Dirca sp.
Thymelaeaceae
North America

Jared Needle
California, USA

Snowflake
Design by Jared Needle



Leatherwood
Dirca sp.

Thymelaeaceae
North America

Satanic leaf-tailed gecko
Designed & folded by Matt LaBoone



Plant kingdom
~ 320,000 sp.

Paper plants
~ 50 sp.

Origami paper plants
< 10 sp.



Questions? / ¿preguntas?

@manila_folder


