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#f52 ¢ Harry Merlo, Owner of MC Ranch
Rex Christensen, Ranch Manager

Kathy Christensen, Rex’s wife
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Dodi, House manager

Jamie Knight, Oregon Department of Forestry

Rick Wagner, Oregon Department of Forestry
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6. 7 H 9 H Columbia Land Trust Hood River

#i52 ¢ Glenn Lamb, Executive Director of the Columbia Lamdst

Jes Munk Hansen, Fellow in 1994 and on the World:§toy
Center Board of Directors
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7. 7 H 18 H Trout Mountain Forestry

¥f52 ¢ Mark Miller, FSC certified forester Trout Mountatorestry
Jennifer Ward, City of Corvallis Watershed Progfaimrector
Frank Davis, Siuslaw National Forest Natural Reseutlanner
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8. 7 H 30 H Oregon Woodland CO-OP

#1521 Neil Schroeder, President of Oregon Woodland Caadjver
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9. 8 H 12 H# 8 H 14 H Deschutes National Forest & Crater Lake

National Park
#1592 : Maret Pajutee, District Ecologist Sisters Rangestiitit, Deschutes

National Forest
Brian Tandy, Silviculturalist and Forest Productsin

Bill Munro, District Supervisor
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12. 10 H 8 H Ecotrust Forests

#i5 ¢ WIll Hart, Forester, Ecotrust Forest Management

Julie Gunder, Property Manager Garibaldi Foresbtiftist Forest
Management
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13. 10 H 21 H# 10 A 23 H Redwood National and State Parks
¥i52 @ Jason Teraoka, Forester, Redwood National and Béatkes

HEE - Redwood National and State Parks
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14. 10 A 29 H Hyla Woods

#1552 © Peter Hayes, Private Landowner Hyla Woods

HrEE © Hyla Woods, Forest Grove
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Products from the Forest: Essential Oils Production

= o 1.
Ruo-Yun Zoe Yeh

WORLD 3 M

:‘:‘:51: i‘ International Fellow, Werld Forestry Institute %

Assistant Researcher, Tawan Forestry Research Institute
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“Yushan National Park 7 a_.
§ ‘Pond

Outline

¢ |ntroduction to Taiwan

* My job

— Taiwan Forestry Research Institute (TFRI)

* My project in the WFI

— Products from the Forest: Essential Oils
Production

AR By Where is Taiwan?

ANTARCTIA ™~

The island of Taiwan is located in East Asia, in the South China Sea.

Taiwan is 180 kilometers away from China's southeastern coast by the Taiwan Strait.
Japan is Taiwan's neighbor in the north. The Philippines lie to the south of Taiwan.
Taiwan is at the same latitude as Mexico and Hawaii.

Area: 36,193 km?
(13,974 mi?)

1/7 the size of Oregon
Population:
23,000,000

6 times more than the
population of Oregon
Capital: Taipei

People: Han majority
with some aborigines
Language:
Mandarin/Taiwanese/
Hakka/ Austronesian

Taiwan Fruits

apple, peach, pear, plum, grape...
Subtropical fruit

orange, pummelo, lime, date, avocados, star fruit,
tomato, custard apple, longan, litchi, persimmon
passion fruit, strawberry, sugarcane...

Tropical fruit

banana, pineapple, mango, papaya, bell fruit,
pitaya, guava, water melon...

assorted fruit crushed ice

Various forest types
and high Biodiversity

/

7
z‘ "
'S
Subtropical ]
monsoon climate g
< 8
5~
Tropical monsoon l ’
. 3wl S Subalpine coniferous forest
P
climate 5] . Cold temperate coniferous forest
t] 1 Cool temperate mixed broadieaf
)] and coniferous forest
= M Broadieaf forest
Tropical broadieaf forest
5 &  Wetland
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The Status of Taiwan Forest

* The concept of sustainable forest management has
declined

— 1990 Logging was banned in natural forest
* The techniques of logging are being lost and the timber
industry is greatly declined
— Only 9% forestland is private
— Timber self-sufficiency ratio only 0.22%
* Only conservation education, no forestry education
— 2013 rule: civil officers must have min. 4 hr. per year of
Environmental Education.
* Taiwan encourages planting, but with no end uses

— 1997 rule: annual subsidies for planting, but there are no
rule for what to do with trees after that.

[A ch'iu
prisoner

7 k'un
Difficulty; being trapped

The Status of Taiwan’s Forests: We are in a box!

Taiwan Forestry Research Institute

PLANT PRODUCTS

e O @&L
it @

¢ 1 work in the Wood
Cellulose Division

* Focus on the
development of
natural forest products

TFRI Projects

2014-2017 Production of forest-based essential oils from foliar
matters of trees

2012-2014 The bioactivity and market acceptance of aromatic
hydrosels from trees

2010-2011 Studies of antifungal ability of the raw materials for
handmade paper

2011 Composition and antimicrobial activity of fragrance
compasitions from Farmosa Cypress (Chamaecyparis
formosensis) and Taiwan Cypress (Chamaecyparis obtusa var.
formosana)

2009-2010 Studies on the constituents of antioxidant, sunscreen
and whitening substance in 0il Camellia (Camellia tenuifolia)

WFI Project

= Came to WFI to study models of essential oil
production from forest products

* Trying to link models here with how to help
landowners in Taiwan

« Learn about sustainable forest management

Products from the Forest:
Essential Oils Production

The essential oil company
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Chemical Analysis of OWC Essential Oil

Douglas Fir
Grand Fir ..

Incense Cedar

Noble Fir

Ponderosa Pine S

r &

Western Red Cedar

monoterpene ¥ sequlterpene = monoterpencl

" i mor ketone - other

WFI Project

If essential oils production

can be a link in the forest

management process to $
allow forest owners to have

incomes -

- then the willingness to
engage in sustainable use of
our natural resources might

Resource
be encouraged. Wln m

>
\%
%

>

Connections to the Forest

What I've seen here:

Tillamook Forest Center

Only few Taiwanese own or live in forests — so linking them with a product
like forest essential oils will help them connect to the forest 15

Proud to be a forester
What I've seen here:

People in Taiwan generally regard National Foresters as “regulators” or
“guards” and do not engage with them.

Concerned about Forestry Education
What I've seen here:

Discovery Museum

OWC firewood Pacific Logging Congress

There is no Forestry education in Taiwan, strictly conservation education, not forest
management ideas — want to use essential oils products to help educate about forests

Overall Conclusions

* Implementing a model like OWC in Taiwan could
help small woodland owners participate in a
market to generate revenue from their lands and
also help with education about forestry
— Connect people to the forest with essential oils

— Use Cooperatives: start production essential oils
through a cooperative system

— Promote Education: want te develop materials about
the forest to include in essential oils products

« Taiwan's high biodiversity is good for essential oil
production — give us a lot of choices




Ruo Yun Yeh is an
assistant researcher m the
Taiwan Forestry Research
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Products from the Forest: Essential Oils Production

Ruo Yun Yeh, World Forest Institute, Taiwan Forestry Research Institute

Oregon Woodland Cooperatives (OWC) Aromatherapy of OWC Essential Oil

Chemical Analysis of OWC Essential Oil

Oregon’s Woodland Cooperative (OWC) offers a case study on how
small woodland owners can collaborate to produce essential oils for

Major constituents and relative contents (%) of OWC Essential Oil

local markets.
y St % 3 7 Pondeross Red Douglas Fi
OWC has been in operation since 1980 and consists of over 70 small Compounds W e eredre TN e Pine e e | T[S ) [ MO O e D% IS
woodland owners representing over 25,000 acres of timberlands. The e s F s Grand Fir _—
members collectively grow and sell a variety of wood and non-wood e s . s it Wb sy ety
products from their forests. Products range from firewood, boughs, _— sE e B —— i Liss - Incense Cedar
rustic furniture to mmma.nzu_. oils, bath E.oacng and E.oEE.&nEE... siatihand - i ) ) ) - . L == .
OWC produce essential oils from family forestlands which are then Camphene 957 035 1157 016 038 0.18 T ) L LRSS L e S e n.
marketed through retail stores as well as online. Unknown %67 065 Ponderosa Pine
Sabinene 978 B8.73 0.26 8.19 get——
Western Red Cedar i -
e | o The Production of OWC Essential Oils Bl gy GG con | osm el o
Eecg g | B-Myrcene 992 115 053 6.16 137 147 163 manoterpene ® sequiterpene ® monoterpenol
Taiwan, Republic of China (ROC) is a OWC members collaborate with the Essential Oils Company, to offdbidene  JoU ; 02 : = sesquiterpenol monoterpene ketone - other
% Pacific island that is 1/7th the size of market essential oils produced from six native Oregon tree 36t N 2 = 22 S cxil i .
e Greanchs Bl it o pogolilion. 5 thuss species: Douglas-fir (Pseudotsuga menziesii), Grand Fir (Abies aTerpinene 102 163 020 011 102 Most essential oils from .oo_:mﬂ needles contain a Em:. content
that of Oregon. Taiwan forests cover grandis), Incense Cedar (Libocedrus decurrens), Noble Fir Iymene o 2 e . . of monoterpenes. According to Ruth von Braunschweig’s model
60%: of the island ‘much of it (Abies nobilis), Ponderosa Pine (Pinus ponderosa) and Western {Himenme e A5 & LR 18 e of chemistry constituents, this type of essential oil makes people
i SRRy I 570 Red Cedar (Thuja plicata). Fresh needles on small branches are B-Phellandrene 1037 106 852 144 17.14 095 0.12 mﬁn_ mxr__m.u.ﬂn&“ The essential oils of Douglas mn. and Ponderosa
TG wis e, o kst s.oonm first harvested fram meraber forests. yTerpinene 1062 252 - 041 013 0.08 178 Pine Mewﬁ_q_mr_um.ra.q qmoz%ww_nén“._ content, making people feel
i o i I 1089 9.31 052 5.30 0.74 0.82 0.48 ed and Sical anced.
exporter in Asia, but logging was banned The OWC provides the Essential Oils Company with dry raw WHHMM.. Hs i bah " iy § e s , ;
in natural forest from 1990 as the material such as leaves and small diameter branches. The b ik s Western red cedar has a significantly high thujone content,
government shifted its focus from wood Essential Oil Company extracts and distills the oils. The process A s o o which pregnant women and infants are recommended to avoid.
oduction to land protection and involves tightly packing the drum and releasing steam throu, ) Chemical analysis of the oil of incense cedar and Taiwan incense
P P 8 a Unknown 1123 521 2t -
conservation. Developing non-timber the material from the base of the drum. As the steam rises caighii 115 . cedar (Calocedrus Formosana) reveals very similar properties,
forest products of commercial value is through the material, oil is extracted and the oil and water is e i e ) such as high in o-pinene and Limonene.
thus a forest priority for Taiwan. condensed in the pipes above the drum. Overloading material otk s ) o Wi -
Essential oil production can be a way for achieves the purposes o*.. saving energy .wzm mﬂono:wmoa. roioa p-Cymenol 119 uH: - ; ; : Conclusions
landowners to derive income from their steam temperature noun.éﬁnm to raise yield. .O:nm vpor.:_ liquid i o e s . .y .
S bR forests and to encourage them to reforest, form, the water and oil can be separated into containers and Esragole o - ™ 033 ) Y )
Coldtemperue coniferous forsst—— Oregon provides a good model from bottled. The essential oil bottles are either sold in stores or online - G5 There is an opportunity to produce income for small woodland
™ Cool temperate mixed broadieaf and : : at the Oregon Canopy website. ) owners in Taiwan through essential oil extraction within a
coniferous forest which to study the production of L-Bornyl acetate 1288 14.94 0.09 )
i essential  oil  from  woodland A chemical analysis of OWC essential oil products was S-Elernene 1340 . o4 woodland cooperative setup to share costs. The Oregon
- Wetland cooperatives, with the goal of ultimately undertaken to provide further information on the properties of e . 405 Woodland Cooperative provides a good model for which to
applying some of these experiences in specific tree oils which can appeal to consumers. ScibaEsTE i i study the v.aoagno_._ .3.. omw.o_._zw_ oil from the leaves of trees,
Thiwat, PSR IR ‘ The extraction and distillation processes were not excessively
i £ ”. S oo T capital intensive, especially if government funding could support
. : - A ! ) ' startup costs. This offers an economically feasible option for
Woodland Cooperatives in Taiwan g . W small woodland owners in Taiwan to produce oils for local
B-Caryophyllene 1425 011 0.35 —Sbu.rﬂwm
There were 13 woodland cooperatives in Taiwan in 1980 but by o) LoB1 L1,
2012 most had ceased operations as the logging ban took its toll. ERRSIL,  f
More recently, the promotion of forestry scholars from Taiwan e 56 . Acknowledgements
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