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Preface

In recent years, global climate change and pressure of rapid environmental development are causing countries of the world to
pay more and more attention. However, in 2017, there were still certain disheartening news occurring, such as in March, the
Mauna Loa Observatory at Hawaii measured atmospheric carbon dioxide concentration reached 410 ppm, a 200-year high; in
June, President Trump of USA announced withdrawal from Paris Agreement; and in October, pernicious forest fires persistently
broke out in California USA. All these events adversely impacted environmental protection efforts. Fortunately, there were pos-
itive developments as well. The 2017 Fourth APEC Forestry Ministers Meeting held in Seoul, Korea had ascertained that in the
future, forest cover in the Asian Pacific Region shall reached the goal of APEC 2020 with active afforestation; and in the realm
of climate moderation, there were still 195 signatory countries aver to do their best in reducing carbon emission and setting new
sustainable developmental goals following a series important environmental meeting including UN framework convention on cli-
mate change 23" conference of the parties (COP23), Kyoto Protocol signatory nations, and Paris Agreement etc.

Despite of its small geographic area, Taiwan has degree of forest cover more than 60 percent. Along with the undulating topog-
raphy, there are terrains of highly diverse vegetation types and rich biodiversity ranging from tropic to temperate climates, and
from coastal to montane grassland. With the rise of environmental conservation consciousness, the concepts of both reasonable
sustainable management of forests and reasonable utilization of forest resources shall be stressed. As we are striving to maintain
the forest resources of Taiwan, we shall also ponder how to increase our utilization rate of the plantation forests. Under an atmo-
sphere of worldwide emphasis of forest resources and generational equality, the issues of how to effectively and properly protect
our natural forests and sustainably manage our plantation forests are manifesting the importance of forestry research work.

The Lienhuachih Experimental Forest of Taiwan Forestry Research Institute (TFRI) received the first qualifying certificate of in-
ternational forest management issued by the Forest Stewardship Council (FSC™ FM) in 2016. Following the exemplary achieve-
ment, in 2017, the TFRI again passed muster of forest product chain of custody certification (FSC™ COC) which established that
from log harvesting to production and sales of forest products of the national forest management organization in the public sector
are all complying with the standards of an international forest certification system; and thus certified that forest management ren-
dered by the TFRI had reached an international recognized level. Furthermore, these also prove that national forest management
in Taiwan has become a forest manager that protect the environment, is economically viable, and is responsible to the society.
Thus we are complying with the public expectation of forestry to the general public. In addition, National Tree Germplasm Bank
started operation in December of 2017. The bank, in addition to dedicate to the preservation and utilization of endemic plant ger-
mplasm resources, shall in the future engage fully in tree biotechnology in hope of culturing superior forest trees and establishing
healthier and better forests for Taiwan.

In retrospection, the past year saw that all staff of TFRI mutually endeavored to achieve good results in the aspects of watershed
management, silviculture and tending, wood utilization, forestland restoration, germplasm conservation technology, resources
surveying, environmental monitoring, understory economy study, tree pest and disease prevention etc. Much efforts were also
devoted to activities of environmental promotional education, forestscape therapy etc. These are useful to elevate the public
perception and understanding to the many facets of forestry. In addition, with respect to establishment of many platforms on the
websites to promote information about TFRI, research achievements and real time environmental monitoring scenes, coupled
with publication of many forestry-related journals, pamphlets and film clips are also facilitate the access to people who care about
forestry research development and businesses interested in seeking technical cooperation.

This annual report is the compilation of the research achievements of TFRI transpired in 2017. With the summary efforts of all
staff members, we hope that forestry research will be advanced further and the objective of sustainable development will be af-
firmed. We are also looking forward to have comments and feedbacks from the readers.

Director General, Taiwan Forestry Research Institute, Council of Agriculture, Executive Yuan
May , 2018

Bin  Chom
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Introduction

n 2017, the Taiwan Forestry Research Institute (TFRI) had an official staff of 136 persons. The annual
Iincome budget was 8.778 million NT dollars, which was an increase of 23 thousand dollars from a year
ago. The annual expenditure budget was 531.687 million dollars, which was a reduction of 105.390 million
dollar from a year ago. In order for readers to understand the administrative status of TFRI in 2017, this
annual report follows previous examples and was edited according to project domains and complied 42
items of completed project results, which were grouped into three categories: 1) nineteen items of forestry
science and technology experimental research projects (accounted for 45% of the total); 2) twelve items of
external entrusted projects (accounted for 29% of the total), and 3) eleven items of Ministry of Science and
Technology supported project (accounted for 26% of the total). In addition to the completed projects, in

2017 a variety of other administrative achievements are briefly described as follows:

I.  On forestry resources production technological research aspect: We’ve completed selection of 5 strains
of stout camphor tree (Cinnamomum kanehirai) with leaf mass and essential oil content analyses,
which was technological transferred in one case; completed genetic and chemical compositionn mark-
ers determinations of C. kanehirai and C. micranthum; established a hairy-root cultivation system for
foetid nothapodytes (Nothapodytes foetida); developed skin-care and UV resistant créme products
based on Calophyllum inophylum seed oil; understory economy of cultivating healthy wasabi (Eutrema
Jjaponica) seedlings and inoculate truffle spores to saplings of ring-cupped oak (Cyclobalanopsis glau-
ca), for which one each case of technical transfer were transpired; established 4 sites of demonstrative
fields of small-seed oil-tea (Camellia brevistyla); havested 5,500 seeds of caudate-leaved chinkapin
(Castanopsis carlesii), 6,500 seeds of Mori oak (Cyclobalanopsis morri), 9,200 seeds of Philippine
ebony persiimmon (Maba buxifolia), conducted germination and storage conditions studies; a linalo-
ol-rich strain of indigenous cinnamon tree (Cinnamomum osmophloeum) was used to develop anti-dep-
pressant products in an academic-industrial cooperative project, for which 4 kinds of stress-releasing
products were realized; selected skin-care Taiwan yew (7Taxus mairei) strains, and established their

cultivation and leaf havesting techniques, for which 3 cases of technical transfer was completed.

II. On tree health management and tree protection aspect: We’ve provided a total of 1,026 cases of tree
pests and diseases diagnoses, prevention and interdiction inquiry services to the “Forest Disease In-
formation Center,” renewed and established 1,026 case-studies to the database of the center. We’ve
persistently undertaken cruises and inspections at Taipei, Hengchun, Chungpu, Liouguei, and Fushan
botanical gardens or arboreta for forest tree insect and brown root rot, held risk monitoring of poten-
tially dangerous trees, and operated one such risk assessment training course. We’ve also sponsored ar-
boriculture course with a total of 176 person-times attendance; prepared 2,780 forest insect specimens,

fed 3,725 items of new specimen information, and increased 2,009 specimen images.
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III. On demonstrative management of experimental forest ecosystem aspect: We’ve undertaken pertinent
interpretive educational services of subjects such as environmental protection, ecology, biodiversity,
Satoyama initiative etc. reaching a total of 146,858 person-times; assisted one case of developing guid-
ed ecotourism for Manchiu Township, Pingtung County’s village community; assisted in three cases of
ecologic reforestation for Shoushan of Kaohsiung city, Taichung Harbor, and Jinglung regional com-
munity of Taitung County; promoted one case of supply and demand activating wood utilization-re-
lated industry at Liouguei, Kaohsiung. We’ve also promoted 16 cases of forestscape therapy industry
at Wulai, Lienhuachih, and Shanping; cruised and guarded national forestland for 958 times. As for
seedlings, there were 1,500 raised at Hengchun, 2,000 at Taimalee, 10,000 at Szehu, 3,000 at Lien-
huachih. There were 6 training courses with 185 persons attending at Fushan volunteers’ corps, pro-
vided 124,598 person-times interpretive services; for volunteers of Lienhuachih, there were 4 courses
and 165 persons, and 5,468 person-times received interpretive service; for volunteers of Chungpu,
there were 6 courses and 320 persons attended with 128 rounds of interpretive services and 5,742 per-
son-times served; for Liouguei volunteers, 4 professional training were given and 34 groups, 1,025 per-
son-times received interpretive service; for volunteers of Hengchun, 5 training courses with 230 person

attended, in turn they gave 10,045 person-times of interpretive services.

IV. On construction of national botanical gardens aspect: We’ve restored a long lost statue of Pere Faurie
and a stele in memory of Bunzo Hayata; completed a “Taipei botanical garden car paths improvement
work” and “plant taxonomic garden improvement work.” To the herbarium plant specimen database,
columns of plant phenologic observations were included. The year saw a total of 1,200 entries. After a

standard information compilation there were 65 items added to the plant specimen database.

V. On tree planting and afforestation monitoring aspect: We’ve completed monitoring surveys of 100 plots
at Hualien, Yunlin and Pingtung Counties; provided 10 important afforestation tree species growth
trend and survival rate change information; one items of achievement report entailing a total of twenty
cases of growth information, pests and diseases prevention, biodiversity monitoring and eco-efficiency
of agroforestry evaluations. We’ve held activities of “2017 listening to the people—plain afforestation
tending operational training courses and lectures” and “mid- and late-stage tending workshop for plain
afforestation,” for which, 105 persons had been trained. We’ve also engaged in developing 2 kinds
plantation wood resources craftworks; selectively bred 2 eucalyptus superior strains, which were tech-
nical transferred or promoted for afforestation. In addition, we’ve transformed scientific monitoring
data into popular science information and published promotional publications to provide businesses,
farmers and pertinent afforestation units with tending techniques, harvesting and utilization informa-

tion, thus providing the basic knowledge to afforestation farmers, developing cultural innovation craft

—OREFE F#

TERRRFREGMERRAT




items and commercial products based on wood from plain afforestation so as to enrich people’s econo-

my and foster am eco-efficient environmental benefits of lohas.

In addition, in this annual report we’ve recorded the chronicles of important events, special lectures,, publica-
tions, technical transfer cases, paper published, budget and financial accounts, and human resources information
transpired in 2017, so that the administrative achievements of TFRI in the year can be presented in total for the

readers to peruse.
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The growth of mycelium of Androdia cinnamomea strains on different weight of logs among Cinnamomum kanehirae clones.
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SYEFRERR  KRIFERRBISWFEHHE AR
BEE2I m- AENIE NBEZEHEFEER
BOEFRIENBERERRTA% ~ 17% » MTIBHNEARSER
54.5%8xzE » JTYHRMTIBRIEM ETEAKER © 741065
HRAZEE TSR ELSASTRIE  REEER
RNI2EAFS > AJEAI-923 Mk - B ABEERIES
ARZERKEBEMEZERMAFE o MR
BRERRFESERE - BZEEBERARFEEERL
EEB @8R 34 8LARNLI kgfIERARLEBES
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- HfEA(Strain A) & 7&B(Strain B) Ef&C(Strain C)
o BAE(og weightke) F R (log weight ke) E Rk (log weight ke)
0.8-1.0 1.0-2.0 2.1-25 >2.5 0.8-1.0 1.0-2.0 2.1-25 >25 0.8-1.0 1.0-2.0 2.1-2.5 >25

1 +* + + + + +++ ++ ++ - ++ + +
2 - - 1 A - A A A - + 3 3
3 + ++ ++ ++ ++ A+ ++ o+ - ++ + +
4 4 + + ++ ++ + ++ -+ = + + +
5 - - + + - + + + - - + +
6 - - - 4 S - A i - - +* +*
7 - - + + - + ++ ++ - + + +
8 + ++ ++ ++ ++ -+ e+ e+ + ++ ++ ++
9 - + + + + + ++ + - + + +
10 - 4 = = = = 4= 4F = = + =

o bt KRERERBERE - DIF -HFE - KRE-

*-, 4, ++, +++ represented as the mycelium grown in logs: non, few, middle, and a lot.
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Improvement of Economically Tree Varieties and Technical
Development of Cultivation and Propagation

Shun-Ying Chen, Shu-Hwa Chang, Shu-Lin Deng

A collaborative research in Calophyllum inophyllum, a coastal
tree species, was carried out between Taiwan Forestry Research
Institute (TFRI) and Forestry and Forest Products Research
Institute (FFPRI) in Japan. The objective is to select wind
resistant seed trees among Taiwan, Iriomote Island, and Ishi-
gaki Island, and to collect seeds and cultivate seedlings. These
seedlings were planted at coastal areas, and their survival and
growth were investigated. Thirty-seven Calophyllum inophyl-
lum plus trees were investigated in Taiwan, including 21 trees
at Hengchun, 4 trees at Hualien, and 12 trees at Taitung. A total
of 1,323 seedlings were obtained. Twenty plus trees were inves-
tigated in Okinawa, and 480 seedlings were obtained. In 2017,
1331 seedlings from 32 Taiwan plus trees and 19 Japan plus
trees, respectively, were planted at Hengchun, Illan, Yunlin, and
Chiayi sites for adaptability test. The growth of these seedlings
was surveyed.

Chemical analysis of different plant parts of 10 Cinnamomum
kanehirae clones was investigated. Composition of essential
oil and lignans showed great differences. Leaf characters at dif-

ferent stages among clonal plants derived from tissue cultures
were investigated at Changlin Nursery, Ilan County. On year
following stem cutting of 58 clones at stump height of 1 m at
Sun-moon-lake nursery, Nanto County in October 2016, 98%
plants successfully resprouted with an average height of 2.9
m. The survival rates at 3 scion gardens, located at Zhuqi of
Chiayi County, Liouguei of Kaohsiung City, and Xiaoyi of New
Taipei City, were 54.5%, 74% and 77%, respectively. Due to
poor drainage, plants at Zhuqi had the lowest survival rate. The
average cuttings per tree at Sun-moon lake was 54. However,
clone #N12 and #F5 produced as high as 91 and 92 cuttings
each. Clones suitable for culturing Androdia cinnamomea and
for producing good wood quality were propagated via tissue
cultures. A. cinnamomea strains were preserved by using serial
subculture and storing at low temperature. Testing different
strains inoculated on 1 kg logs of different C. kanehirae clones,
fruiting bodies successful developed from logs of clones #1,
#3, #4, and #8 with strain B. Fruiting bodies were collected and
their chemical compositions were analyzed.
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These low-density 20-year-old Taiwan Incense Cedar, Calocedrus formosana, in a Lushan tea plantation grow quickly. Interplanting trees on tea
plantations will increase the carbon sequestration capacity of agricultural lands.
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Study on Forestation Technologies in Varied Habitats

Fen-Hui Chen, Chun-Yaun Huang

Agroforestry management system can be a solution of balancing
agriculture for livelihood with sustainability in upland villages.
However, related researches in agroforestry in these areas are
not enough and out of date. To disseminate agroforestry, more
update of technologies and consensus among different parties
are urgent. In this project, we will monitor the growth of inter-
planted trees and agricultural productions at agroforestry study
sites. Six years after planting, the average survival rates of
interplanted Cinnamomum kanehirai were between 43%-76%.
Among all treatments of Yuchi study site, the best performance
of Cinnamomum kanehirai was those at betal nut clearcut plots.
At Lushan study site, 20-year-old interplanted Taiwan incense
cedar (Calocedrus formosana) are now over 9 meters in height
and in good conditions. The estimate CO, sequestration of these
Calocedrus formosana is over 166 ton/ha CO,. Due to the shade
effect from interplanted Cinnamomum kanehirai at Pinglin
study site, tea production was decreasing gradually. Environ-
ments with interplanting trees provide more various habitats
than agricultural lands, and in turn increase their ecological
function and biodiversity. Moreover, in agroforestry systems,
mitigating environmental changes will reduce weather disasters.
Agroforestry strategies provide conservation insights into sus-
tainable management of lowland farmland.

Heavy rains during typhoon season are main factors that cause
flood and landslide in Taiwan. Barren floodplains filled with
gravel are unsuitable for afforestation. In this project, we chose
a degraded land on floodplains that was flooded by Morrakot
typhoon in 2009 in Taitung Taimalee. We conducted a research
about how to improve afforestation techniques and understand
what kind of trees which grew better and quicker in degraded
land. According to the results after seedlings were planted for
2.5 years, seedlings had better growth performance and adap-
tation ability with fertilization than without fertilization. The
growth performance of Casuarina equisetifolia, Acacia confuse,
Hibiscus tiliaceus, Millettia pinnata, and Terminalia catappa
seedling on non-fertilization treatment were greater than others.
Therefore, these species are recommended on untreated flood-
plains. The results also showed that using excavators for soil
preparation before planting improved the growth performance
of seedlings. Appropriate soil preparation and fertilization are
able to promote growth and adaptability of afforestation on bar-
ren lands.

Annual Report 2017
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The symbol of blue rope were thinned and the symbol of red rope were retained for 57-year-old Taiwania incense-cedar plantations at Lienhuachih

research center.
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Studies on the Models of Sustainable Management for Plantations

Chih-Ming Chiu

To reach 21" century, the protection of ecological environments
and conservation of natural forests are the current trend on
the earth. Therefore, the ban of natural forest cut is still a con-
tinuing tendency. Under the circumstance, it is important that
sustainable and intensitiving management of man-made forests
through a breeding desired trees and a series of alternative sil-
vicultural tending strategies (such as dispersed thinning, tree
selection, aggregated (gap or cluster) cutting, natural regenera-
tion and planting or tending) to approach the long-term rotation
plantation management that is to establish multi-stories and
uneven aged, mixed-species plantations to reach sustainable
forestry. In the meantime, reduces the disturbed manipulations
to minimum, furthermore, uneffect the forest structure and land-
scapes. And pure even-aged plantations were gradually trans-
formed into natural multi-stories and uneven aged mixed-spe-
cies forest i.e. close to natural forest. Those forests are claimed
to maintain that can produce wood sustainability and continuous
cover forestry. Moreover, the breeding target trees can possess
big diameter, good quality and high value will be harvested at
the extended rotations. Therefore, that sustainable forest could

balance social, cultural, ecological and economic needs. This
study was conducted in Luanta-fir (Cunninghamia konishii Ha-
yata), Taiwania (Taiwania cryptomerioides Hayata), 45-yr-old
and Taiwan Incense-cedar (Calocedrus formosana), 57-yr-old
plantations located at the Liouguei and Lienhuachih research
centers in southern and central Taiwan, respectively. The stands
have finished marking 4 parts, such as, target trees, disturbed
trees, ecologic trees and general trees, The long-term target
trees area, the general thinning from below area, and unthinned
area (control) were established to compare and analyize the
difference among growth, structure and diversity. The results
showed that there were no significant effect ground-layer vege-
tation after thinned area. The natural regeneration trees, which
were damaged by thinned operations at first, but promote large
amount of natural regenerated trees because of increasing spac-
es after thinned. Therefore, the numbers of natural regeneration
trees have more than that of mortally by thinned operation.
There were no difference between long-term trees area and the
general thinning from below area.

Annual Report 2017
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Using Multi-temporal Formosat-2 Satellite Images and Landscape Metrics to
Evaluate the Impacts of Land Use Types

Han-Ching Hsieh

In this study, a total of 7,810 hectares of Shihtan area in Miaoli
were selected as the study area. 9 cloud-free images of FOR-
MOSAT 2 satellite was selected during the 11 years from 2005
to 2015, and the object-oriented mean shift image segmentation
was used to extract non-vegetative patches from NDVI im-
ages through unsupervised classification procedure to obtain
non-vegetative patches thematic map for each date. 5 class level
landscape metrics were selected for the analysis of non-veg-
etative class and vegetative class. The results showed that the
non-vegetative patches in the experimental area increased grad-
ually and aggregated, the distance between each other gradually
decreased, and the shapes of the patches became simpler. The
number of non-vegetative patches gradually increased, the total
area of vegetative cover decreased, the degree of connectivi-
ty decreased and the shape complexity increased. The entire
landscape showed a trend of fragmentation year by year. 4
landscape level landscape metrics were selected for the analysis
whole landscape structures. The results showed that the total
number of patches increased gradually, the patches area became
smaller and the degree of aggregation became smaller and the
dispersion increased. Therefore, the degree of fragmentation of
the entire landscape after the cutting of no-vegetative patches
was increased gradually year by year.

According to the thematic map of overuse patches, non-vege-
tative patches with a slope of more than 16 degrees, the com-
parison of the ratios of area of overuse patches which located
in 16 different types of land-use was conducted. The analysis
showed that the ratios of overuse areas of fruit trees, mixed for-
est, bamboo forest and dry land area is relatively large in order.
The area ratio of mixed forest has been increasing year by year.
The ratios occurred in dry field and bamboo remained at 20%
fluctuation. The area ratio of fruit trees occurring was generally
high at 50% per year, but the fluctuation is relatively large.

In addition, the local G-statistic spatial statistical index was
used to analyze the spatial distribution of non-vegetative over-
used patches during the 9-year for the finding of hot spots.
The results showed that the major hot spots are located at the
junction of Danan Village, Dahu Township and Daxing Village,
Taian Township, at the southeast of the study area. There were
many leisure farms and campsites in this area. The research out-
comes can provide spatial decision information for slope land
use management.
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Discussion on Management Types and Application Strategies of Agroforestry

Pei-Jung Wang

The level of risk that climate change has on island nations is ris-
ing. For island nations with relatively low endurance to extreme
weather, Taiwan needs to improve the protection of different
vegetation types for food security and enhance environmental
and social resilience. Coffee is an excellent forest understory
plant, a large number of studies have proved that the coffee for-
est have benefits to biodiversity, coffee flavor enhancement and
farmers’ income. Coffee trees were introduced to Taiwan during
early years, only since 2001, coffee plantation area has been
growing rapidly year by year. By 2015, coffee plantation area
has reached nearly 1,000 hectares. This study designed an inter-
view for the ecological, social and economic benefits of coffee
plantations, investigated the ecological advantages of coffee
plantation in the forest, and compared the differences in insect
diversity between the three vegetation types.

From a sample survey on the existing coffee production and
marketing staff, nearly 80% of the staff answered that there
was wood shading in their coffee plantation. As for the effect of
shaded wood on coffee seeds, 12.4% of the respondents thinks
there are no difference, 37.9% of the respondents believes full
light results in more seeds, 49.7% of the respondents believe
having shaded wood results in more seeds. On the impact that
climate change has on coffee plantation, 88.7% respondents

agree that climate change will reduce coffee harvest. Therefore,
there are 48.4% of the respondents considering to expand cof-
fee plantation area, 22% of the respondents will try to upgrade
protection by planting more trees, and only 6.3% of the respon-
dents are considering to plant other crops.

Furthermore, this study investigated the biodiversity of cof-
fee plantations with different vegetation types in Hebaoshan,
Gukeng Township, Yunlin County, by setting fall-traps and air
interception board in pure coffee plantation, coffee forest mixed
with Calocedrus formosana, coffee cultivation and wild coffee
forest, collecting different samples of insects. Collected 7 orders
28 families 41 species 2,674 times in the fall trap, and collected
7 orders 36 families and 48 morphological species 287 times on
the interception board. As result, there are only little differences
between the various sample sections; primary consumer, sec-
ondary consumer and removers were all included, which shows
high ecological integrity. Therefore, it is speculated that due
to Taiwan’s coffee planting are mostly in small area inlaid in
low-altitude agricultural and forestry interlaced mountain area,
the biological diversity of such vegetation transitional zone is
more abundant, even a small area of pure coffee plantation on
the local biodiversity won’t be significantly affected.

Annual Report 2017
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The automatic feller-processor installed on mobile versatile harvester was applied for wood processing.
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Application of Smaller Machinery and Environmentally Friendly Logging

Operations for Wood and Bamboo

Shyh-Chian Tang, Chih-Ming Chiu

In order to improve the efficiency and safety of forest opera-
tions, the advanced countries of the world are developing high
performance forestry machineries actively. The forest oper-
ations in Taiwan face the problems of skilled men aging and
manpower shortage. So Taiwan Forestry Research Institute try
to introduce the high performance forestry machinery. For the
need of research, the machinery was based on the excavator,
and the bucket, automatic feller-processor and grapple could be
changed by quick hitches. The double winches were installed
also to implement the semi and whole suspending cable yarding
to reduce environmental impact.

The above mobile versatile wood harvester was applied on the
thinning logging of mountainous sixty years old Taiwan incense
cedar (Calocedrus formosana) plantation and plain fifteen years
old common elaeocarpus (Elaeocarpus sylvestris) plantation.
The results were as follows. For the mountainous thinning, the
daily skidding output was 16.1 m* and 3.2 m” for per worker per

day. The operational cost was 3,167 NTD/m’, which was less
then market price.

For the plain thinning, because the site was for agriculture, so
the harvester could be drove into the land as general farm ma-
chinery. The properties of automation, mobility and high power
of machinery could be bring into full capacity. The daily output
was 79.8 m® and 26.4 m’ for per worker per day. The operation-
al costs were 632 and 854 NTD/ton for mechanical and manual
operations respectively and they were all less then the sale price
of the logs.

For the eco-monitoring of Japanese cedar (Cryptomeria ja-
ponica) thinning located in Hsinchu Forest District, Forestry
Bureau, the biodiversity of main logging zone was close to the
value before logging. The changes of horizontal and lower thin-
ning were not significant after one year. On the other hand, the
erosion depth had relevance to interference degree.
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Research and Develop on Biofuel Application and Storage Technology from

Woody and Bamboo Wastes

Yu-Jen Lin

Climate change has threatened the global ecological environ-
ment. Many researchers have proposed various indicators to
examine the level of security in their countries. Among the
indicators, both food security and energy security have been
highly concerned for many years. Food and energy in Taiwan
are heavily reliant on foreign imports that lack of autonomy.
Thus, Taiwan stimulates high investment cost in developing
renewable energy such as wind power, solar energy and others,
but overlooks the abundant forest resources. The wood residues
from luxuriant forests each year have long been developed
highly efficient and effective wood fuels in foreign countries
in order to replace the expensive, high pollution and ultimately
depleted fossil fuels.

This study adopted the concepts of energy security and food se-
curity to analyze the application of different biofuel from woody
and bamboo wastes and its relative storage technologies. To
develop feasible storage and transport technologies for above-
mentioned biofuels, what could be comparable with the current
technologies of fossil fuels, was simultaneously expected. The
economic benefit to general energy supply was assessed in this
study as well. The purpose of this study was to provide the
results as a reference for the authorities, what they are making
the country energy development strategies in the future. This

research combined the strategic concepts of food security and
energy security to assess utilization of wood energy that substi-
tutes capacity of gas fuels during the war preparation ,in order
to maintain the demand for cooking food that energy would
face in restricting import ,which led to an energy supply short-
age in Taiwan. The results of sensitivity analysis that simulated
situations showed that utilization of national waste twigs annual
yield generated wood pellets, under the condition of recovery
and utilization rate was 100%, the service days was around 41-
68 days that wood pellets substituted liquefied natural gas as
food fuels unbalanced, and the service days was around 5-8
days when wood pellets substituted liquefied petroleum gas as
food fuels unbalanced. Wood energy could not completely re-
place imported gas fuels, but it could immediately to cope with
emergency real time. In addition, if artificial afforestation that
has reached harvesting season can be planned effectively by an
energy transformation mechanism quantitatively and regularly,
wood energy would be more valuable. Development strategy of
woody energy should be surveyed and drawn up in the future
that providing not only utilization of diversified low carbon
fuels, but also findings as a reference for developing bioenergy
policies to competent authority of energy strategy.
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Legality Certification System of Wood and Bamboo Product

Jiunn-Cheng Lin

More than 99% of Taiwan’s demand for wood products comes
from imports, therefore, the legality of imported timber and
its products is sensitive, the establishment of Taiwan’s timber
legitimacy system will help enhance the status of our timber or
forest products in the international market. In addition, the Lac-
ey Act Amendment of the United States, the European Union
Timber Regulation (EUTR) and the Australian Illegal Logging
Prohibition Act (ILPA) require that producers and importers of
timber and its products to carry out risk management through
Due Diligence System (DDS) or Due Care on their first entry
into the country’s market, their purpose is to reduce and prevent
the entry of illegal timber and its products into the market and

to ensure that all timber and its products entering the market are
legally harvested and traded. Therefore, in order to reduce the
risk of suspicious illegal source, it is suggested that domestic
forest industry should conduct due diligence, forest certification
or self-regulation. A briefing session (public hearing) or related
expert meetings, the relevant guilds, trade unions or chambers
of commerce, as well as the import of relevant units (Council
of Agriculture, Ministry of Economic Affairs Bureau of Foreign
Trade, Ministry of Finance Services Department, etc.) in order
to reach a consensus is needed for the related timber legal docu-
ments and procedures for the formulation.
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Fig. 1. An overlap of bamboo and hardwood distribution ranges with the
watershed of reservoirs and the protected forests to reveal the adaptive
strategies for management by locality.
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Application of Aerial Images and GIS Techniques in Forest Resources

Estimation

Huan-Yu Lin

Bamboo, a widely distributed plant species and has been uti-
lized for a long history in Asia, is one of the most plentiful for-
est resources of Taiwan. The first report was published in 1956
to reveal the statics of six economical bamboo species with a
total area of 113,900 ha. Taiwan Forestry Bureau has kept on
updating the distribution of forest resource via several census-
es during recent decades, it demonstrated that the exact area
of bamboo forest in Taiwan ranges from 113,900-183,330 ha.
However, few of studies focused on the distribution of single
economical bamboo species so that led to a scarcity of informa-
tion for bamboo forest resource management and utilization.

In this study, we established a workflow to integrate land cov-
er maps from the 4" forest resources inventory and slopeland
utilization inventory project. Based on the latest aerial imag-
es, we also implemented field work and set up forest plots to
reidentify distributions and stocks of bamboo species in several
administrative districts which were regarded as bamboo-domi-

nant regions of Taiwan. Finally, a GIS database of land use and
distribution of bamboo species was constructed which covered
six districts including New Taipei, Taoyuan, Hsinchu, Miaoli,
Nantou and Tainan. The result demonstrated that Hsinchu and
Miaoli have the most abundant bamboo forest resources with an
area up to 17,000 ha, which was dominantly consisted by Mak-
ino Bamboo (Phyllostachys makinoi). New Taipei and Taoyuan
were also rich in bamboo resource with an area of 12,000 ha but
dominant by two species (Phyllostachys makinoi and Bambusa
oldhamii) in different localities. The cost of bamboo harvesting
was influenced by several factors such as topography, harvest
methods and traffic accessibility. We used a GIS tool called
Cost-Distance analysis to incorporate these parameters to eval-
uate the relative cost of bamboo production among districts. It
demonstrated that New Taipei, Taoyuan and Tainan could be
ideal and accessible regions for large-scale management and
bamboo timber production.
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The result of Cost-Distance analysis to illustrate the relative cost of bamboo production among localities, several parameters such as topography,

harvest methods, traffic accessibility were taken into consideration.
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The influence of milk quality and quantity by adding bamboo powders to dairy cattle silage.
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Study on Revitalization of Economic Bamboo Industry

Tsai-Huei Chen, Dar-Hsiung Wang, Zong-Yi Li

In this study we investigated the stand structure, stand growth,
biomass, bamboo shoots production, and market for different
economic bamboo species in Taiwan, including Moso bamboo
(Phyllostachys pubescens), Green bamboo (Bambusa oldhamii),
and Ma bamboo (Dendrocalamus latiflorus) etc. The results
of stand structure showed that the highest percentage of distri-
bution frequency in different ages were both of age 1 and 2 at
37.2% and 35.8%, individually, in Moso bamboo shoot plan-
tation, while the lowest percentage was above age 4 at 1.8%.
For unmanaged Moso Bamboo stands, the diameter of new
culms decreased after 3 years since being unmanaged, but the
biomass of old culms with age older than 5 years increased. On
the market for green bamboo shoots, in the suburb of northern
Taiwan, bamboo shoots were supplied by retailers; however, in
the southern areas, bamboo shoots were supplied by farmers’
association or cooperatives. The first year of green bamboo
shoots production were 5.6 ton ha”', and were 10.8 ton ha" in
second year after regenerated green bamboo shoot plantations.

The bamboo shoot production in the regenerated plantation was
higher than which in not regenerated plantation since the sec-
ond year. Bamboo powders for dairy cattle silage experiments
showed that the feeding amount for bamboo powder silage was
19.3 kg/cattle which were greater than that for non-bamboo
powder silage (18.2 kg/cattle), indicating the preference of dairy
cattle for bamboo powder in silage. The growth of Ma bamboo
by offset planting propagation was better than by air layering
propagation in the first year. However, the growth significant
increased in both regeneration methods in second year. The
most and least annual production of Ma bamboo shoots was
in July (25.5 ton ha') and in May (16.2 ton ha), respectively.
The interview survey showed that the most difficulties faced
by bamboo farmers were insufficient manpower and expansion
of sales channel. The most requirement hoped to get assistance
from the government was subsidy for damage loss, followed by
stable supply of water resources and pest control.
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Research on the Ecological Benefits Assessment of the Urban Forests

Ling-Mu Jaung, Sheng-Shan Lu, Tse-Yen Liu, Chau-Chin Lin, Fu-Shan Chou, Meng-Ling Wu

The ecological service function of urban forests plays an im-
portant role in improving urban environmental quality. Urban
trees can remove a large amount of air pollutants and improve
the air quality of the city. Trees can also absorb and fix CO, in
the fixed atmosphere by photosynthesis. They also contribute
the energy-saving benefits for buildings. However, an important
prerequisite for how to maximize the benefits of urban forests is
to quantify these ecological service functions and even quantify
them with monetary values. This project adopts the i-Tree Eco
tool developed by the USDA Forest Service to evaluate and
analyze the benefits of urban forests. Although i-Tree Eco has
been widely used internationally, it is the first time that this tool
has been applied in Taiwan to evaluate the ecological benefits
and value of urban forests. In this study, pilot experiments were
conducted in Taipei Daan Forest Park, Taipei Youth Park and
Kaohsiung Metropolitan Park. The structure and function of
the forest determine its economic benefits. In order to accurate-
ly evaluate the economic benefits of urban forests, the basic
structure of the three parks, including species composition, tree
density, diameter distribution and crown width, was investi-

gated and other structures such as leaf area and biomass were
converted. In addition, collecting and aggregating the hourly air
pollutant concentrations of Taipei and Kaohsiung from Environ-
mental Protection Administration (EPA) and the meteorological
data (temperature, humidity, etc.) from the Central Weather Bu-
reau (CWB) were conducted. The cities with similar climate to
Taipei and Kaohsiung cities were also selected as the reference.
The economic values of the ecosystem services of the three
metropolitan parks are estimated by accounting that includes
the economic benefits of removing six pollutants (CO, O, NO,,
PM,,, SO,, PM,;) and avoid runoff. At the same time, in order
to meet the computing needs of the US Forest Service’s i-Tree
Eco module, air pollution and meteorological data collected
by the EPA and the CWB were collected and compiled into the
format required by the computing module. In the future, local
information should be intensively collected to correct the pa-
rameters of the i-Tree URFOE model. Based on this, the mon-
etary value quantifying the benefits of urban forest ecosystem
services will be closer to the actual situation in Taiwan.
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Continuous tracking of brown root disease for more than six years of Ficus benjamina L. since 2011 in

the Taipei Botanical Garden.
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The Development and Research on Tree Protection Information and

Intelligent Health Service System

Sheng-Shan Lu, Hsin-Hui Shih, Tse-Yen Liu, Chau-Chin Lin

Prevention and treatment methods and techniques for trees are
both scientific and technical work. However, the methods and
techniques used in prevention and control can not be valid due
to the basic theory of application treatments is deficient. It is
believed that continuous accumulation of long-term data on the
ways in which plant pests and diseases can be applied can lead
to the enhancement of knowledge in this area of expertise, the
revision and improvement of existing methods of application
and the improvement of tree health services. The Forest Dis-
ease Information Center of TFRI operation for many years has
accumulated a large number of forest disease and pest infor-
mation. Based on this information, further development of tree
protection information and intelligent medical service system
can be studied and developed. The basic principles and service
functions will be similar to the existing hospital case history
management capabilities. The scientific basis of work can not
only stand the test of science, but also improve the quality of
tree medical services. Through the establishment of the basic
information on tree protection, it will be updated and improved
year by year, which will enhance the scientific basic work on
treatment in the future. The smart tree medical service system
requires faster and more detailed analysis to improve the exist-
ing research, diagnosis and treatment service processes. One
of the prerequisites for achieving the above objectives is that
data standardization, medical and prevention information must

have accepted and open data standards. The main purpose of
this project is to development with practical and evidence-based
decision-treatment system through the well establishment of
the ecological information platform, powerful computing and
real-time analysis capabilities, combined with the database of
forest disease cases that allows the investigators easy access to
diagnosis reference and treatment methods to achieve intelligent
trees medical information services. As tree health services are
in increasing demand, they can also help to simplify tree pro-
tection of medical procedures, optimize resource allocation and
promote smart medical services. Long-term record of the exist-
ing tree treatments on pests and diseases control, digitization of
the diagnosis and treatment cases, tree protection information
management system are crucial for the tree health management
as well as the future development of tree protection and intel-
ligent health services. Tree protection service system platform
based on the open source content management - Drupal, and
the current most stable version 7.0 based, site layout based
responsive design, the site features to provide investigators in
the survey and follow-up of the tree is easy to enter the survey
data, and in order to establish the treatment records system of
the tree, and link the forest disease information center, provide
investigators diagnostic reference. Otherwise, general visitors
can also browse and query the basic information function.
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Analysis on Main Chemical Component Content and Antioxidant Activity of
Different Camellia formosensis (Theaceae) from Nan-Fong Mountain

Ying-Ju Chen, Fu-Shan Chou

The objective of this study is to evaluate the antioxidant activity
and total phenolic contents of different provenance of Camellia
formosensis from Liouguei Research Center (Shanping and
Nan-Fong Mountain), 10 kinds of commercial tea were also
compared. The catechin contents of hot water extracts from
various tea specimens, including (-)-epigallocatechin gallate
(EGCQ), epicatechin, gallocatechin gallate (GCG), (-)-epicate-
chin gallate (ECG), and caffeine were quantified by using high
performance liquid chromatography (HPLC). Results revealed
that the total phenolic content of hot-water extract from green
tea of C. formosensis (390 mg of GAE/g) were higher than
those in commercial teas (259.8 — 297.8 mg of GAE/g), while
the total phenolic content from black tea of C. formosensis were
200.04 — 251.66 mg of GAE/g. Both the green and red sprout

strain of green tea made from C. formosensis which have the
greatest effectiveness in scavenging DPPH free radical, and the
DPPH free radical scavenging activity of black tea were equiv-
alent to the average of commercial teas. As to the results from
HPLC analyses showed that EGCG (298.2£1.8 - 306.5%+0.6
mg/g of tea) was the dominant component of hot-water extracts
from green teas of C. formosensis, and Caffeine (170.8 7.8 -
242.1£2.1mg/g of tea) and EGCG (109.0%£0.2 - 110.7*+1.0
mg/g of tea) comprised the major component of hot-water ex-
tracts from black teas of C. formosensis. Moreover, in addition
to had an excellent antioxidant activity, the total catechin in
hot-water extracts of green teas from C. formosensis were found
to be significantly higher than commercial teas, and they could
be more competitive than commercial products.
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Results of the bending strength (MOR) test shows that there is no difference between un-treated and 120°C vapor-treated composite panels, while
laminated by 2 layers of Moso bamboo veneer with 1 layer of carbon fiber, MOR of the composite has been increased, showing that carbon fiber

material can enhance the bending strength of the composite panel.
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Development and Durability Study of Wood Composite Materials

San-Hsien Tu

The study has been completed tests of properties of different
types of Moso bamboo veneer laminated with carbon fiber. The
results show that the moisture content of composite laminates
with two or three layers of Moso bamboo veneer with carbon
fiber is insignificant, and the average moisture content of the
composite laminates with 2 layers of Moso bamboo veneer and
1 carbon fiber is about 4.87%. 3 layers Moso bamboo veneer
and 1 carbon fiber composite materials with an average mois-
ture content of about 5.03%. Three layers of Moso bamboo-car-
bon fiber composite material bending strength better than the
two layers of Moso bamboo veneer composites.

The difference of amount of glue or hot pressing time on the
mechanical properties of the composites is not obvious in the
same laminate layers of the Moso bamboo-carbon fiber com-
posite materials. The differences of moisture content of Moso
bamboo-carbon fiber composite materials with different carbon
fiber layers are also not obvious. The average moisture content
of single-layer carbon fiber composite is about 5.01%, while the
average moisture content of the two-layer carbon fiber compos-
ite is about 5.03%. The flexural strength (modulus of rupture,
MOR) of composites laminated by 2 layers of Moso bamboo

veneer and 1 layer of carbon fiber material is about 98.77MPa
in the longitudinal part and about 7.96GPa in the longitudinal
part of the MOE, while the MOR of the 2 layers Moso bamboo
veneer with 2 layers carbon fiber composite material was about
110.23MPa in the longitudinal part and about 8.45GPa in the
longitudinal part of the modulus of elasticity (MOE). The test
results showed that the MOR of the composite material with
two layers of carbon fiber material would be better than single
layer of carbon fiber composite material, showing that carbon
fiber material can effectively enhance the composite bending
strength. The test results of the adhesive properties show that
the carbon fiber reinforced composite material can be processed
under the conditions of a phenol-formaldehyde resin coating
60g /m’, hot-pressing pressure of 10kgf/cm’, hot-pressing time
of 12min and an autoclave temperature of 135°C to meet the
CNS 1349 Type I standard. In some conditions, the weight loss
rate of the 120°C steam-treated Moso bamboo veneer is higher
than untreated Moso bamboo veneer. It is presumed that the
surface degradation is caused by the steam treatment and the
pressing time.
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The 2017 Bio Taiwan Exhibition, Conferences & Partnering (Exhibitor-IDEA Technology Oasis Innovative Development Company Limited).
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Diversity Enhancement of Agricultural Innovation Incubation Service and
Platform Construction for Marketing Power Accumulation

Shu-Hui Ko, Pei-Yu Liu, Yen-Chang Chen

The mission of this program is to assist in the development of
the diverse service network by constructing a platform for mar-
keting power accumulation in agricultural innovation incubation
ecology. The aim of the incubators is to facilitate the survival of
such companies and also to nurture these companies for growth
and success.

Taiwan’s Agriculture small and medium sized enterprises are
being threatened by severe manufacturing environment and loss
of competitive advantages, thus, it’s mandatory that transforma-
tion and products innovation are needed to enhance the compet-
itive strength. Council of Agriculture, Executive Yuan has set
up Taiwan Agricultural Research Institute, Forestry Research
Institute, Fisheries Research Institute and Livestock Research
Institute innovation incubation centers to help agricultural
enterprises with innovating and commercializing agricultural
technologies. The incubation centers provide not only well-ap-
pointed space, devices and R&D technologies, but also assist in
capital attracting, business service and management. They effec-
tively employ resources, lower the risk of start-ups in research
cost, create good cultivation environment, and increase the
chance of successfully running business. This project, through
the Council of Agriculture by the IIC (Innovation Incubantion
Center), Innovation Incubation Center and Agricultural Tech-
nology Research Institute sciences-bred development, forms the
Center Union and jointly promotes the innovation incubation.

Working Group meetings, held regularly every quarter of this
year, promote and present modifications, review points, train
the management and evaluation points, set points, and make the
application process more convenient.

The Agricultural IIC Web Page is built up to breed business
and can be real-time accessed to serve integrated resources.
Through the northern, central, and southern three joint invest-
ment seminars, as well as the North, Central, South, East four
106 annual agribusiness counseling resources joint briefings,
joint investment promotion, publicity and promotional activ-
ities were accomplished. And, hence, value added to research
findings, academia cooperation, agricultural technology devel-
opment program, breeding centers and agribusiness counseling
and other programs were explained.

This year 2 business firms (Agro-Group. LTD and Honey Mas-
ter’s Organic Bee Farm) were added to IIC and the totally 7 sta-
tioned industries were advised. Also employment of 24 people
was promoted. Our IIC assisted the industries to successfully
apply the industry-research cooperation plan for 1 case (Taiwan
Leader Biotech Corp), and national grants plans for 4 cases
(Yong-Zai Forestry and Grabio-Greentech Corp). We also as-
sisted 2 industries to join the 2017 Bio Taiwan Exhibition, Con-
ferences & Partnering.
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Detection of LAMP amplification product. LAMP amplification product can be observed via photometry for turbidity or by naked eyes (A, left tube)
or with addition of methylene blue, a color change can be seen without equipment (B, left tube). With addition of EtBr, it will fluoresce when exposed

to ultraviolet light (C, left tube).
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Loop-mediated Isothermal Amplification Detection Kit of Tree Phytophthora

diseases

Meng-Ling Wu, Ling-Mu Jaung

The Genus Phytophthora contains more than 100 species, and
many of them are important plant pathogens on potato, tomato,
cucumber, soybean, fruit tree and other tree species. Traditional
process for Phytophthora identification mostly based on mor-
phology observation of symptom and pathogen isolation. How-
ever, these methods are time- and professional labor-consum-
ing. In recent years, molecular technique requires less time, but
it usually needs complicated experimental procedures and ex-
pensive instruments. For increasing accuracy and efficiency of
Phytophthora diagnosis, a new method based on the loop-me-
diated isothermal amplification (LAMP) was developed. With
4-6 primers, the reaction can be done at 90 minutes under con-
stant temperature (60-65°C). The method is useful for remote

laboratory to field test without using expensive equipment and
complicated procedures. The positive reaction produces white
precipitate product which can be easily observed by naked-eye
or turbidimeter (Fig. A). Moreover, to add methylene blue dye
or EtBr dye can improve the results certainly (Fig. B and Fig.
C). The development of LAMP detection method applies on
Phytophthora diagnosis and epidemic monitoring. The LAMP
detection technique will be transfer to biotechnology company
to develop commercial detection kit. The advantages of easy
operating of the kit can help non-professional staffs to handle
the rapid diagnosis procedure and also apply on Phytophthora
quarantine and prevention.
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The scene of Traditional Solarization Method for dehydration of Camellia seeds.
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Research of Different Dehydration Processes on Oil Quality of Camellia

brevistyla Seeds

Jeng-Chuann Yang

The objective of this study is to compare Traditional Solariza-
tion with New Indoor Cool-dry Method in order to understand
the dehydration effect and the difference of oil quality in Ca-
mellia brevistyla seeds. Sun exposure was used to make the
fruits of Camellia brevistyla split, and those fruits in this study
were from the 14 different plantations, among which 8 were
collected in 2015 and 6 were in 2016. The duration of solar-
ization continued until the moisture contents of the seeds were
dehydrated to 5~6%. On the other hand, New Indoor Cool-dry
Method was applied to dry the seeds to 5~6% moisture con-
tents. The dehydrated seeds, in the two different dehydration
processes above, were soon cool-compressed by spiral oil press
machine. Subsequently, acid value, peroxide value (POV),
total phenolic content (TPC), reducing power, vitamin E, fatty
acids, and oxidation stability index (OSI) were evaluated. And
the evaluation was used to judge the condition, being superior
or inferior, of oil quality in the two different dehydration pro-
cesses. When it comes to the dehydration efficiency, the results
are as follows. (1) Although the preliminary dehydration speed
of traditional solarization is faster, the whole dehydration time
New Indoor Cool-dry Method demands is significantly less than
that traditional solarization needs when the weather factor is
considered, too. The total dehydration duration traditional so-

larization needs is about 3~6 times as much as that New Indoor
Cool-dry Method demands. (2) The working time New Indoor
Cool-dry method needs is obviously less than that traditional
solarization demands. The working time traditional solarization
needs is about more than 3.3 times as much as that New Indoor
Cool-dry method demands. When it comes to oil quality, the
followings are the results. (1) Regarding acid value, acid values
of oil in the process of traditional solarization tend to be higher
than those of New Indoor Cool-dry Method. Among 14 sam-
ples, there were 11 samples showing significant difference. (2)
As for total phenolic content (TPC), the oil TPCs New Indoor
Cool-dry Method shows tend to be higher than those traditional
solarization demonstrates. Among 14 samples, there were 10
samples showing significant difference in TPC. (3) No signifi-
cant differences of peroxide value, reducing power, vitamin E,
fatty acids, and oxidation stability index are found in oil quality
in the two different dehydration processes. To sum up, New
Indoor Cool-dry Method shows the better performance of de-
hydration efficiency than traditional solarization. Furthermore,
its oil quality is also slightly superior to traditional solarization.
Therefore, New Indoor Cool-dry Method is worth development
and application.
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The contents of total chlorophyll were decreased with the increase of baking temperature.
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Effects of Camellia Tea Oil Preparation Processes on the Chlorophyll Content in

the Oil and Its Antioxidant Property

Kuang-Ping Hsu, Ching-Ming Hsieh

In this study, we planned to observe any differences among
camellia tea fruits planted from Chinese Mainland (Camellia
oleifera) and Taiwan (Camellia brevistyla), roasted at different
temperatures (room temperature (without roasting), 50°C, 70°C,
90°C, 110°C, 130°C, 150°C, 170°C, 190°C), produced oil by
pressing tea fruits, and frozen at 4°C for further examination.

The moisture content of tea seed is about 4.5+ 5% after roast-
ing, and the moisture content of tea seed decreases gradually
with the temperature rising. In the experiment, the average oil
yield of Camellia brevistyla is 24.48%, and the average oil yield
of Camellia oleifera is 34.84%. The difference of oil yield after
treatment with different firing conditions is not obvious.

Camellia tea fruits were roasted at different conditions in the

testing. The higher temperature applied when roasting, the more
oxidation stability has been observed. Thus, the longer days
such oil can be preserved.

The contents of chlorophyll, chlorophyll a and chlorophyll b
were decreased with the increase of baking temperature. Hence,
it had seemed chlorophyll could have been one of the reasons
to enhance oxidation stability. However, the statistical analysis
demonstrated that chlorophyll was not one of the most critical
factors.

After utilizing the accelerated degradation testing, chlorophyll
decreased with longer irradiation time. In conclusion, staying
away from light is essential for the oil preservation to prevent
photodegradation.
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Carbon Footprint and Economic Analysis of Oiltea Camellia Production

ST~ ARERRY
Meng-Shan Wu, Jiunn-Cheng Lin
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Yield (kg) (NTS) (%)
1,500 533,992 9.6
2,500 1,828,606 16.33
3,500 3,123,220 21.19
4,000 3,770,527 23.4
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In recent years, food security issues have called public aware-
ness on edible oil. By boosting the oil-tea Camellia industry, the
production of Camellia seed oil will provide healthy, safe, local-
ly-made edible oil. In addition, as Camellias grow, they form deep
roots for anchorage. The wide-spreading fibrous root system of
Camellias has outstanding water retention capacity. Therefore, sub-
sidies are paid to promote the planting of oil-tea Camellia in both
the project of adjusting farming systems and activating agricultural
land use, and that of altered farm practices after betel-nut planta-
tion abandonment. This study conducted interview surveys on the
production cost and profit of Camellia brevistyla. The benefits of
investing in oil-tea camellia were measured by net present value
(NPV), internal rate of return (IRR), and sensitivity analysis. The
results indicated that in peak harvest, the annual production of oil-
tea Camellia seeds reached 1,500 kg.ha" and above. Forty years of
planting yielded an NPV of as much as NT$533,922 in total. The
IRR of the investment was as high as 9.6%. Hence, the investment
proved to be a feasible management project. Although the 20-year
payoff period for an output of 1,500 kg.ha" might lower farmers’
willingness to participate in the project, the result of the sensitivity
analysis showed that positive returns would be yielded as early as
the 13" year of cultivation if the annual output could be increased
to more than 2,500 kg.ha™. In case of a crop lean year with a
drop in the annual output by 70%, the NPV can still be positive
because the changes in the external environment such as cost, a
bumper crop year or crop lean year, or oil content have little im-
pact on NPV. It is advised to place Camellia variety improvement
as the priority in order to gain stable economic profits: grafting of
high-yielding breeds in older tea grove plantations and cultivating
high-yielding breeds in new tea grove plantations. Moreover, the
study has discovered that the NPV is affected most by volatility of
oil content. To cope with that, education should be enhanced for
farmers on applying adequate fertilizers, tending, and ameliorating
conditions for oil-tea Camellia cultivation. With the total volume
of oil production will be boosted, the production of oil-tea Camel-
lia can effectively yield high benefits.

ENEE FR2EF
Payoff period (yr) NPV of the 12" year (NT$)
20 122,903
13 251,278
11 379,653
10 443,840
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Study on the Detection and Diagnosis of Tree Hazard in Dongyanshan Forest

Recreation Area

FEHE ~ AT ~ MRS
Chih-Hsuan Lee, Po-Heng Lin, Cheng-Jung Lin
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The detection of Japanese cedar tree body by visual tree assessment.

[

Tree:
Location Tree species: Plaase select trea spacies!

A total of 50 trees were examined and visualized using the
Visual Tree Assessment (VTA) and Stress Wave Imaging
Nondestructive Technology (NDT). The number of projects
and the number of targets of the project have been completed.
Trees have been subjected to wind damage and broken trees,
follow-up growth is limited, it is recommended to gradually
remove the operation, planting native trees. Close to the forest
road, open land, building materials, etc., can increase the orna-
mental trees, such as cherry trees. The degree of risk of hazard
trees is divided into four levels.

Date: 2014/3/17

F&MFE B8R £ 905-1365-1826 m/sec ©
Transversal acoustic velocity 905-1365-1826 m/sec.

A2 Tt Rl TE e 1) FE DR R BE2DRAAR o
The 2D image of transversal acoustic velocities in Japanese cedar trunk
by stress wave method.
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Tree Age Assessment and Wood Analysis of Landmark Red Cypress Tree at

Xitou Nature Education Area

FEHE ~ MAET ~ MIRE
Chih-Hsuan Lee, Po-Heng Lin, Cheng-Jung Lin
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The detection of tree body by visual tree assessment.

The wood quality of trunk was detected by 2D stress wave
nondestructive technique (NDT) for tree hazard assessment
in this study. Bottom of the tree and the inner center, decay of
trees was more serious deterioration by visual tree assessment
and NDT. The average annual width of the four rings is 1.0175
mm and the circumference of the tree is 13.6 meters by X-ray
scanning method. The tree age calculated in this study should
be 2,127 years old. The age of the recorded red juniper trees
has been 2,800 years, and the subsequent estimation should be
1,836 years old. The use of the C14 test to detect dead wood in
trees cannot be assessed for age and may be affected by many
factors. X-ray diffraction method to understand the degree of
crystallinity of wood cellulose, wood was found within the
trunk of the trunk than the wood around the outside of the low-
er crystallinity. Xitou landmark red juniper giant tree has an
indicative significance to provide Shenmu trunk wood analysis
and age assessment can provide educational commentary infor-
mation, propaganda and protection of the old tree’s purpose, the
above results can provide NTU forest management unit as a tree
education and management information.

Ome 211429

TR FE TR R Z 549-1261-1974 m/sec ©
Transversal acoustic velocity 549-1261-1974 m/sec.

AasisE AR B RRE2DAR o
The 2D image of transversal acoustic velocities in red cypress trunk by
stress wave method.
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Study on the Detection and Diagnosis of Tree Hazard in Buildings Area

(Taichung City)

FEHE ~ MAET ~ MIRE
Chih-Hsuan Lee, Po-Heng Lin, Cheng-Jung Lin
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A total of 3 Ficus microcarpa and 1 Dimocarpus longan trees
were examined and visualized using the Visual Tree Assessment
(VTA) and stress wave imaging nondestructive technology
(NDT). The result of internal inspection of the trunk is normal
reaction, and large branches curved and branch length to diam-
eter is higher. Therefore, it is recommended that trees should be
monitored subsequently. Visual tree assessment and stress wave
2D detection values of transverse stress wave velocity and other
data will be included in the tree species database to provide fol-
low-up inspection and assessment of reference.

BEEAFEERERA -

The detection of tree body by visual tree assessment.

TR E SRR 1197-1565 m/sec (1A7) ©
Transversal acoustic velocity 1197-1565 m/
sec (Ficus microcarpa).

i RIS ERE R DR E2DRAR

The 2D image of transversal acoustic

velocities in trunk by stress wave method.
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Study on the Detection and Diagnosis of Tree Hazard in Buildings Area (Taipei
City)

FEHE ~ AT ~ MRS
Chih-Hsuan Lee, Po-Heng Lin, Cheng-Jung Lin
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A total of 5 Cinnamomum camphora and 3 Cinnamomum kane-
hirae trees were examined and visualized using the Visual Tree
Assessment (VTA) and stress wave imaging nondestructive
technology (NDT). The result of internal inspection of the trunk
is decay reaction in trunk. It is recommended that trees should
be monitored subsequently and simple surgery for recovery.
Visual tree assessment and stress wave 2D detection values of
transverse stress wave velocity and other data will be included
in the tree species database to provide follow-up inspection and
assessment of reference.

BREA AR TR/
The detection of tree body by
visual tree assessment.

TR ISR 1298-1698 mi/sec (fE1) °

Transversal acoustic velocity 1298-1698 m/
sec (Cinnamomum camphora).

RIS ETE R R DR E2DRAR

The 2D image of transversal acoustic
velocities in trunk by stress wave method.
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Study on the Detection and Diagnosis of Tree Hazard in Dong Xin Elementary
School

FEHE ~ AT ~ MRS
Chih-Hsuan Lee, Po-Heng Lin, Cheng-Jung Lin

THRENERBE B EBATEERE - BIREAEN
TR BEREFRARE  AERZPEINERR > AE
RONBBANGERIEHE  JREREAREERE - RiE
EBIFATEK » NRIENTIRMRE - EREDR2DERA
BEARENIRR - RIRBENELEERE - BREARNE
K& B 2D A BUE < R IRREFER » KHIA
BREEME  URHEREEMRENT GRS -

A total of 7 Ficus elastic trees were examined and visualized
using the Visual Tree Assessment (VTA) and stress wave imag-
ing nondestructive technology (NDT). It is found that the tilting
and floating roots of trees, the sparse canopy leaves and the
weak growth potential are the structural problems of the main
appearance trees, which may be the physiological responses of
trees, the planting areas have water or soil problems of plant-
ing holes. The internal condition of the trunk and the normal
reaction inside the trunk was found by stress wave 2D method.
Visual tree assessment and stress wave 2D detection values of
transverse stress wave velocity and other data will be included
in the tree species database to provide follow-up inspection and
assessment of reference.

BEBARTHHERERA
The detection of tree body by
visual tree assessment.

TR FE SRR 970-1268 m/sec ©
Transversal acoustic velocity 970-1268 m/sec.

TS ETE B DR R E2DRAR
The 2D image of transversal acoustic velocities in trunk by
stress wave method.
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A training session in field and workshop with the Okinawa delegation.
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An IPM-based monitoring on Quadrastichus erythrinae for Erythrina trees

Gene-Sheng Tung, En-Cheng Yang, Man-Miao Yang, Te-Pin Chang, Ting-Shuo Wang, Chien-Wen Chen,

Yu-Che Lin, Tsung-Yu Hung, Liang-Yu Pan, Yi-Der Lin

In order to understand the damaged situation and to facilitate the
follow-up monitoring and controlling of invasive galling wasps
Quadrastichus erythrinae Kim (Eulophidae), we conducted this
project on five levels in the hope to manage the pest infestation
properly: 1, to periodically monitor the symptom development
on the infected host plants Erythrina variegata (Fabaceae) and
to investigate the native parasitoids of Q. erythrinae in general,
2, to enhance the website’s functions on integrated management
against Q. erythrinae; 3, to develop the odor traps for reducing
the pest population and the rapid immune-detection method for
residual imidacloprid pesticides; 4, to evaluate the resistance
of different Erythrina species to Q. erythrinae; 5, to facilitate
local governments to promote and proceed the integrated man-
agement training. At the moment, we have found 42 species of
native parasitoids in 12 families, among these specimen collect-
ed, 230 are females and 395 males. Aprostocetus felix and Eu-

pelmus sp.1 are the two species that could be chosen to develop
bio-control methods. The Q. erythrinae integrated management
website has been re-constructed and is mainly used to promote
the controlling principles. Through the biological analysis of
odor traps and field trials, our findings show that the ethanol
extractions from E. variegata leaves is apparently effective in
attracting and capturing females of Q. erythrinae. And trans-f-
ocimene is regarded as the major attracting factor in the leaves
of E. variegata. The rapid immune-detection method “ELISA”
is confirmed by soil drenching experiment suitable for residual
imidacloprid pesticide tests. Grafting E. variegata on a more
gall-wasp-resisted species E. crista-galli seems to be helpful to
reduce the infection rate. In regard to the integrated manage-
ment training for pest control, so far, two training sessions have
been completed at two districts.

imidacloprid
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A fast pesticides detection method, ELISA, for residual imidacloprid pesticides in leaves. The lowest detectable

concentration of this antibody is 10 ppb.
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Eucalyptus camaldulensis variety, clone K41.
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Clonal Garden Management and Propagation by Stem Cuttings of Elite

Clones of Eucalyptus

Jeng-Der Chung

The Council of Agriculture (COA) adjusted the policy “The
Paddy Land Utilization Adjustment Program” since 2013. In
order to enhance the wood and wood pulp supply, this project
encouraged land owners to plant more trees. The major advan-
tage of the policy was to increase the self-supply rate of wood
pulp for Taiwan’s wood and paper industry. Clonal Eucalyptus
plantations of elite clones provided significant improvements
in forest productivity, uniformity and wood quality. The aim
of this study was to manage clonal garden and propagation by
stem cuttings of elite anti-galling pest (Leptocybe invasa) clones
of Eucalyptus. In 2013, we developed and compared three types
of clonal gardens, including open-field soil, container, and grav-
el-bed culture. Finally, we selected the type of clonal garden of
gravel-bed culture because areas applied for Eucalyptus plan-
tation were little. The amounts of scion mother trees in clonal

garden of gravel-bed culture were ca. 4,500. On average, a
scion mother tree produced 2.5 new stems per month. Cuttings
were prepared in 3 to 4 nodes with 4 leaves. Rooting media was
a mixture of 1:1:1 by volume of peat moss, perlite, and vermic-
ulite. The rooting percentages of cuttings from different elite
clones were from 48 to 100%, while the average of all cuttings
was ca. 80%. Moreover, we offered 33,617 plants for 9 land
owners, including 3 applicants from Hualien, 2 applicants from
Taitung, 1 applicant from Miaoli, as well as 3 applicants from
Tainan. The survival rates in most plantations were over 90%.
The tree height and diameter growth of clone K41 (E. camal-
dulensis) is better than other clones because of its good wind
resistance. Furthermore, the production cost was about NT$6.7
dollars per cutting. We encourage more land owners to partici-
pate this program.
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Field cultivation and agronomy characters selection of Ricinus communis.
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Biomass Energy Crop: the Selection and Purification Techniques on Ricinus

communis Short Stem Strains

Fu-Ching Ma

CPC Corporation, Taiwan sponsored TFRI to carry out a study
on growth forms, seed mass production, and seed oil content
by field cultivation and agronomy characters selection in order
to purify short stem Ricinus hybrids. To acquire varieties right
for promoting Ricinus cultivation, short stem, high seed yield,
and high seed oil content Ricinus varieties were selected. The
results showed genetic segregation of agronomy characters such
as stem color, generating bud color, spike length, pedicle length,
and seed size on the descendants of hybrid strains L13 and L14
after 3 crop season cultivations in 18 months. But the prima-
ry inflorescent height of stem indicated that the character of
short stem was maintained. The morphologic characters study
showed that there was no correlation between spike length and
larger fruits descendants in the second crop. There is a signif-
icant difference on seed size between the original seeds and

crop seeds we produced, but the difference might come from
the different cultivation environments. After 3 crop seasons, 4
series were selected: 1. Dingshia 9-1, a medium fruit size and
spike length high yield strain; 2. Tai 10, a medium spike length
and larger fruits size strain; 3. Tai 4, a medium spike length and
larger fruits size strain; 4. Tsing 6, a medium spike length, me-
dium larger fruits size and medium seed yield strain. Besides,
the L14 decedents showed no difference on seed morphology
and seed yield during 3 crop season cultivations. L14 is a small-
er seed size, medium spike length and medium high yield strain
and may be recognized as a purified strain. The agronomy char-
acters of Tai 4, Tai 5, TailO, Tsing 6, Tsing 7, Tsing 20, Tsing
21, Dindshia 9-1, and Yu 1 were accomplished. This study sup-
ports the CPC, Taiwan to apply for variety right and to promote
Ricinus production in near future.

Annual Report 2017
Taiwan Forestry Research Institute




Fi9M&i#ETE Outsourced Projects

ZREE/NE

SEZ2% ~ Richard Stouthamer

ZRENEBERENDDNNYE - OFEEEAFER
B ERE > BEINESSEEATA207TEE RS REE
NERLEXLERRGE  LHERMMNNWBRERAE
BNEZNARMERBMNENZHRHAT - NEH
WAEERCRERE - IFREE R T EMZAN
D237 AR EEHHZRE/NESNEMETER
HMHAEEAREME MBS RIFNEBNE—IERM
REBE  ETHEYEERNSR -

Rt EAEZEBLUFSIBRBABELZ RE/NERIRE -
RERBRARLIIMBIZ & & COIER 5 iU E R S
7 BRBRABEIZAMNBINE25EL000AR

2,000ARE EH[SiETEIRB AN » BIMNEEREZERN

e AMERERZEIL - AEREYILAHEE

FERARE - DRRRERM - BE - FH - K3k
BLAR RS  HRRBERM - 5K - KEENEEE
R EERTH - RIWTRATREBARLRE/NE
#BUHERER - EREZRENESREED - KA
FEIARBHERRRAREL  £EM MR B8R
ERNERNREETAS  HRESHIBBT LR
DURIRR2ERERMERE  TEMERED B R\ a R}
& R/NERIEE ~ S ERSE - lehERE - 200
BRIE - BRUERMD I ABRBFNB L HERM ]
& HRAHAREBRENZRENERMBIIEEN
FEMRB RN MERE « /N ERIE - B8N 1
& -

Y NESHFSIE

The trap for bark beetles.
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Researches on the Ecology and Breeding of Natural Enemies for
Polyphagous Shot Hole Borer, and the Experiments on the Biological Control

of these Beetles

Liang-Jong Wang, Richard Stouthamer

Polyphagous shot hole borer (Euwallaceae fornicates species
complex) (=PSHB) is native to Asia but was found in the West
Coast in the United States in recent years. It was reported that
207 of the 335 tree species in Southern California were attacked
by PSHB and its symbiotic fungi. Especially, the avocado trees
in the California groves got weaken and dying due to PSHB’s
invasion and attack. It is not appropriate to control bark bee-
tles by chemical. It is necessary to establish some methods of
non-chemical control on bark beetles. The current research
mainly focuses on the investigation and the mass breeding of
the natural enemies of PSHB. The experiments of biological
control could be conducted by the mass breeding of the specific
natural enemies in the laboratory.

The project was conducted to investigate the population of
PSHB by the methods of funnel traps with the lure and bolts.
The specimens were collected and identified to species level
by morphological characters and COI sequences. The results
indicated that PSHB mainly distributes from alt. 25 to 1,000
meters. There was no finding PSHB in the regions more than
2,000 meters above the sea level. Besides, 6 host plant species

of PSHB have been confirmed in Taiwan as follow: Oreocnide
pedunculata, Persea americana, Melia azedarach, Wisteria sin-
ensis, Ricinus communis and Artocarpus integer. Among them,
Oreocnide pedunculata, Melia azedarach, Wisteria sinensis and
Artocarpus integer are the first records of host plant for PSHB
in the world. The artificial mass breeding of PSHB was estab-
lished successfully in order to be provided as the material in the
biological control experiments. In order to collect the natural
enemies of PSHB, the methods of bolt traps and the invested
logs were used. The investigation was conducted in the regions
of four counties including Ilan, Nantou, Chiayi and Tainan. The
total collection of natural enemies include the parasitoids of 9
species in 5 families and the predators of 2 species in 2 fami-
lies. The parasitoids were identified to Braconidae (1 species),
Eulophidae (1 species), Bethylidae (5 species), Eupalmidae
(1 species) and Pteromalidae (1 sepcies). The predators were
identified to Cleridae (1 species) and Passandridae(1 species).
Among them, each species in three families (Braconidae, Eulo-
phidae , Bethylidae) were bred successfully.

Annual Report 2017
Taiwan Forestry Research Institute




60

Fi9M&i#ETE Outsourced Projects

B ERASEERERTE

HRAA ~ BEW - IR

B (Acacia confusa Merr.) @A MNEBIREBES
SHEBEMAVEMNBITE AR @ RIBRE - R
BEERER  EEEZRFPEAE  XRLTE X 22EMK
EEZ2EABER L - AFEEEAEERAEEE
AEEERTIE A  TXRER  ARTIABRR AR
M AIDIBARSEEEVEMRER - LEES - 8R
BIREMEEZRM » MEERE » HEESHARA LM
R BRIAEHMHHEEREY AR BR=EEE -
HIEERRESETRPGALE  ALEFA  BH
BN RIERTE - —FRMERRFT  EE2=HBH
MHMSEWREAAKRERTESHE  SHEEE
B B Tak RE - BE - 5WE - BEAZAL
MEMEATE AT

BRREZERER  RAMWKLI02 cm » & AE23
m- FARBINCEREBIDAEEETERTFE R
TR REBEEE30SRZIEE » AIRERKEEE
EEETEEAZER - ETENEBE L RSKER
BBy  BRREAMRETHELER AR FEX
K KRFAB SReRIFXERSTT% BFYRER
T BrEERE BREMGEELETRENES
ERMANAEERNE  BFRBEMEXERFELE
BARRBREMNEABENHRE  DEEEETELEER
ThRERTRENEE  BYES -

TEREETREKNERREARE _EEEEETE
BN - HIERSTHRE R B30 kR N OSHIE T &
ZFME > THEKEEE FIRERE254.8+66.3 cm
RemEmCEIAR  NENAHETEIRTTHB4ERK
KSR EEMNAE - FHBEAEASERI40£38.4
cm > ARIBHRERZEBRA  ZREEEETERESEH
BRRAMRTEERERBEVECERS &2
REERMIRTE °

AR B IFE R BHNIEH S m a3 A TR HE
it ZILEHSA T RTHRETE » BFE8AIEER
o REERSEEABEAZNY > FESHETHRE
Zib > HERBEBFRECENHMAZEEE -

—OREFE F#
TBIRRXZE G RAT

EMEER 2 F

) =1

BF L \AZRREBESEE BE2EMEIHETR]
AR BRI - HILRENEE R AERTVE M
TEBAETIEAZZRAZ— RS
20AR - BIFIMRERBFIGEINNRERRE - REIFER
FHESHETRECEELAR BT EERINE

BE ~ BN TSR B A -
Mother tree characterized straight,good roundness trunks with high
limb-clearing of Acacia confuse Merr.
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Development of a Low Cost, High Value, and Fast Growing Silvicultural

System for Acacia confusa

Han-Ming Yu, Jia-Bin Tsai, Sun J. Chang

Acacia confusa Merr. is a tree of Leguminales Order, it resists
wind and tolerates draught with a well-developed root system.
Roots of the tree also contain root nodules and are capable of
fixing atmospheric nitrogen thereby improving soil conditions.
The species was a main plantation afforestation tree at low
elevations broadleaf forests in earlier days of Taiwan, and the
total afforestation area had reached more than 20,000 ha. In
recent years, 4. confusa logs are eagerly sought after for culti-
vating shiitake and other mushrooms, the wood is also an ex-
cellent pulpwood species capable of resolving partial demands
for pulpwood supply. Furthermore, paneling obtained from
large-diameter logs has good solid quality which can supply
high grade furniture and flooring needs. At present, there is also
an eager demand for large-diameter logs of the tree; it has been
named Taiwan ebony in the Chinese Mainland marketplace.
Therefore, the species is imminently suited for general forestry
in short-, mid-, and long-term afforestation programmes, pro-
viding multiple uses and flexible management goals. We deem
it to be the best choice for afforestation. In recent years, the
Taiwan Forestry Research Institute has scouted the land and
found in the eastern and central-southern parts of Taiwan a few
superior individual A. confusa trees with straight trunk-shapes.
This has proven that it is feasible to seek superior trees in the
field, and through the application of silvicltural techniques to
artificially create forests with straight, good roundness trunks
with high limb-clearing, fast growing, rich yielding, highly effi-
cient and low cost plantation of the tree. In view of the present
and future wood market demands, how to establish low-cost,
high-yield and fast growing 4. confusa afforestation system has
become an urgent task.

As so far, we keep on marked superior mother trees, the largest
having a maximum diameter at breast height (DBH) of 102 cm,
and height of 23 m. Apparently there are superior mother trees
in the field which can be continuously selected for their supe-
riority characteristics. In addition, we have completed grafting
305 saplings from the superior mother trees which can provide
for the need of setting up a grafting scion garden. On raring
of seedlings, seeds of 25 superior mother trees were collected;
however, mature seeds in pods were at a low proportion, indi-
cating poor fruitions. Thus, grafting sapling will be counted on
to provide stable and superior seed supplies. It indicates that the
quality of fruits and seeds of individual excellent mother tree
has significant difference. Bad seeds will affect the germination
rate and the seedlings supply of subsequent planting. Therefore,
the promotion of Acacia confusa Merr. afforestation is highly
depended on the production of high quality seeds from the
grafted seed garden and the quality of seeds for sowing must
also be assessed for its goodness.

We’ve completed two grafting scion gardens establishment at
Yunshue, Chungpu, Chiayi County, and Chaohsing, Nanshi,
Tainan County, both were having convenient traffic, flat terrain
and good drainage. In the gardens 396 grafting saplings from 57
superior mother trees and 98 seedlings have been planted. The
grafting saplings had an average height growth of 254.8 =66.3
cm; with the highest sapling reaching 4 m. In Liuguei, the pot-
ted seed garden has completed planting of 85 saplings from
84 mother trees graftiong. The average grafted sapling height
growth was 140£38.4 cm. There were tremendous differences
among the growth of individuals. In all three grafting scion gar-
dens, trees of drooping branches and idled growth were found
which require further growth inspection.

From the field observations, this research project has found that
the blossom period of Acacia confusa Merr. is beginning at late
March in the southern part of Taiwan and the beginning time is
delayed gradually from south to north. Eventually the Acacia
confusa Merr. in the northern part of Taiwan has completed
flowering at late May and seeds are successively matured from
late July to early August. However, the period of seed mature
is also the season of typhoon and heavy rain in Taiwan, the bad
weather will impede seed collection tremendously and is one of
the reasons for difficult getting matured seeds. In addition, seeds
collection of Acacia confusa Merr. is a task of time and labor
consuming due to the height of mothers are commonly over 20
meters. It is necessary to set up mother trees garden urgently for
establishing seed production areas.
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Analysis of Forest Carbon Management Strategy and Action Plan

Chyi-Rong Chiou , En-U Liu, Jiunn-Cheng Lin

The Paris agreement adopted by the 21* annual Conference of
Parties (COP 21) to the United Nations Framework Convention
on Climate Change (UNFCCC) is the common focus of the
world. The reduction target of the agreement is that holding the
increase in the global average temperature to well below 2°C
above pre-industrial levels and pursuing efforts to limit the tem-
perature increase to 1.5°C above pre-industrial levels. Taiwan’s
greenhouse gas emissions increased by 2.1 folds during 1990-
2015, in order to respond to the international climate change
conventions and agreements, Greenhouse Gas Reduction and
Management Act was officially published on July 1, 2015. Tai-
wan’s long-term reduction target is set to reduce greenhouse gas
emissions less than 50% of 2005 emissions by 2050, in addition,
various departments such as energy, manufacturing, transpor-
tation, business and agriculture should draw up greenhouse gas
emission control action plans. Forest is a part of the agriculture

department which is required to develop departmental action
plan. This research has invited public departments, experts and
scholars and held 3 discussion meetings, and these meetings
concluded that action plans with substantive reduction effects
such as afforestation and strengthening forest management has a
high priority. Afforestation projects include afforestation on the
coastal area, state-owned forest land and hillsides; the projects
for strengthening forest management include ecological resto-
ration, pruning and thinning of state-owned plantations and oth-
er projects. It is expected that during the target period of the first
phase of control (2016-2020), the cumulative afforestation area
will reach 3,636 hectares, while the total area for enhancing for-
est management may reach 4,799 hectares. It is suggested that
reduction strategies from various countries and international
situation can be used as reference to modify subsequent forestry
action plans.
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Factors of the economic revitalization of forest products industry.
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Strategic Planning on Economic Revitalization of Forest Products Industry

Wei-Hsun Chan, Chyi-Rong Chiou, Jiunn-Cheng Lin

Under the increasingly restrictive international timber market
and the extremely low self-sufficiency rate of domestic wood
material, it is necessary to rejuvenate the forest economy to
improve the supply of domestic wood materials. Therefore, to
promote the full development of Taiwan’s forestry industry, this
project reviews the current status and problems caused by the
lack of economic and business strategies in the past by means
of policy analysis, literature review and field visits, and com-
pare the gains and losses of the forestry rejuvenation carried out
by foreign countries (such as Japan), analyze the impact of rel-
evant policies and measures on Taiwan’s forest industry. At the
same time, take inventory of existing forest industry resources,
including private forestry information on forestry and pastoral
land, and forest products market demand and the status of the
industry chain, etc. To conveniently use the existing policy
tools to help plan and guide the forest industry, producing forest
products in line with market demand, assess the rate of increas-
ing the self-sufficiency rate of timber in our country and take
care of the farmers’ livelihood. Finally, this project summarizes
the current five major factors in the development of domestic
forest industry, the completion of the analysis of this project are
listed as follows:

—_

. Resources: All the forests in the country have the potential of

production and the distribution of hot zones of resources that
can be produced and the area analysis, as well as the potential
location of production and production quantity estimation

. Production: Analyze the production trends of all forest prima-

ry and secondary products in forestry economy, forestry and
employment population, proportion of employed population,
etc.

. Processing and manufacturing: Analyze various wood, bam-

boo related products production trends, processing and man-
ufacturing related factories and strongholds, as well as cost
analysis on technical maturity, development demand, cost
analysis of processing and manufacturing, etc., and core anal-
ysis on forest products processing and value added industries.

Supply and marketing: Product sales destination analysis,
wood and bamboo product sales pathway analysis, and wood
and bamboo product cost analysis, etc.

. Market: Analysis on wood product market demand and matu-

rity, details of sales routes, and price, brand and new market
development, etc.
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Study of Embryo Development and Seed Dormancy in Amentotaxus

formosana

Jeng-Der Chung

Amentotaxus formosana is an indigenous tree native only in the
southern areas of Taiwan. It is listed as a protected species by the
Taiwan government because of its scarcity of populations and
low seed production. In the last two years, we achieved the goal
of enhancing flowering bud initiation and accomplished the ana-
tomical survey of reproductive system of A. formosana. By using
a girdling device to remove a 1.0 cm wide ring of bark, the flower
bud differentiation was consistent with all container-grown culti-
vars achieving 100% induction. Quantitative analysis of gibber-
ellins in leaf samples harvested at different developmental stages
was conducted as well. These leaf specimens were excised and
freeze-dried. Gibberellins extracted from 1.0 g of dried leaves
were quantified. Great amount of GA, and GA, were detected 2
weeks after girdling. Furthermore, the reproductive system of 29
individuals, including pollen and ovule development, pollination,
fertilization as well as embryo development, was surveyed. Pol-

%
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Significant male flowering on girdled branches of Amentotaxus formosana in Fushan botanical garden.

len cones ended dormancy in middle-March, microsporogenesis
occurred in late March. Mature dry pollen was about 25 pum in di-
ameter. Seed cones ended dormancy at the end of March, opened
exposing the ovules, and secreted pollination drops. Pollination
occurred for about 1~2 week in early April. Megasporogenesis
happened in late March but female gametophytes did not mature
and fertilization did not occur until early June. Embryos were not
well-developed when seed was mature and shed. Thus, we found
that the timing of seed maturity varied from April to December
in the following year, even being hand-pollinated at the same
time. Therefore, seed physiology and embryo dormancy research,
such as understanding the metabolic changes in phytohormones
(including GAs, cytokinin, ABA, IAA etc.) of breaking embryo
dormancy, is suggested in the future. To sum up, the goal of this
study is to provide methods to increase cone and filled seed pro-
duction of 4. formosana.
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Dissolving pulp properties obtained from rice straw THFA, prehydrolysis kraft pulping and bleaching, respectively.

Properties THFA
a-Cellulose(%) 90.3
Pentosan(%) 6.3
S10(%0) 7.13
Sis(%) 5.21
Brightness(%ISO) 86.9
Viscosity(mPa.s) 11.3
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TBIRRXZE G RAT

Prehydrolysis kraft
91.6
5.8
6.88
5.06
88.1
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Tetrahydrofurfury Alcohol (THFA) Pulping of Non-wood Fiber for Making
Dissolving Pulp and the Recycle and Utilization of Pulping Waste Liquor

Chen-Lung Ho

In this project, a nonwood fiber—rice straw, was studied with
atmospheric pressure tetrahydrofufuryl alcohol (THFA) organo-
solv pulping to prepare dissolving grade pulp. In the study, the
optimal digestion condition and propeprties of the dissolving
grade pulp obtained were investigated. In addition, post-bleach-
ing pulp properties were also included. With respect to the
optimal digestion conditions of THFA organosolv pulping at at-
mospheric pressure, the liquor to wood ratio shall be 10; THFA
concentration of 9.7 mol/L; catalyst (HCI) concentration of 0.02
mole/L; digestion temperature of 120°C; and cooking time of
240 min. The pulp yield was 59.8%. Then after an O-D,-(EP)-
D,-P 5-stage bleaching, the pulp brightness reached 86.9% ISO;
a-cellulose content was 90.3%; with 6.3% of residual pentosan
remaining. The post-bleaching pulp had a S,,-S,; value of only

(a)

15 r 82
A. & Pentosan(%) -8-Yield(%)

F 80

Pentosan(%)

F 72

12

T T T + 70
1:6 1:7 1:8 1:9 1:10
Liquor ratio (L/Kg)

(@ RRYRLO)RNRBAENEELIKBEBRIES B NE &

1.92%. For comparision, the optimal prehydrolysis kraft pulp-
ing conditions for rice straw were sulfidity 25%; liquor to wood
ratio, 10; active alkali 21%; temperature rise to 170°C; with rise
to temperature time of 60 min; and time at temperature 120 min.
The pulp yield was 39.3%. After the same 5-stage bleaching,
the pulp brightness reached 88.1% ISO; a-cellulose was 91.6%;
residual pentosan content was 5.8%; and S,,-Ss value was only
1.82%. Hence, summarizing the above, rice straw when pulped
with THFA organosolv process could produce pulp of similar
properties to the prehydrolysis kraft process. However, the two
methods differed much with respect to yield, therefore, THFA
organosolv process replacing prehydrolysis kraft appeared to be
a feasible approach.

(b)
14 r 75
& Pentosan(%) -8-Yield(%)
S -
£ S
: 5
g 3
E =
0.0 0.5 1.0 1.5 2.0
Acid(%)
°

Effects of (a) different liquor to material ratios, and (b) different acid dose on pulp yield vs. kappa no. ratio and pulp yield vs. pentosan content.
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The seeds and plants in vitro produced from seed orchard located at Liouquei, Kaohsiung City in 2016.

/R 2EFRX EBETY®R ey
Variety/Provenance ~ Clones Seed no. Full seed no.

=4 198 (Taiyew No.1)  TY1 33 31

177 (Hsinchu) SN4 4 2
Nd1 81 77
Nj7 8 4

A 2R £ (Miaoli)
Nd4 3 3
Nd6 43 6

R ExZ (Nantou) WX 40 38

& (China) Ch2 304 1

ALBRER L AEE M3 ZF K Embryo
Green /red aril ratio  In vitro plants  germination rate %
4/27 31 100
0/2 2 100
1/76 77 100
0/4 4 50
0/3 3 100
0/6 6 100
0/38 38 100
0/1 1 25
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Application of Molecular, Chemical, and Morphological Markers to Reveal the
Unique Varieties of Taxus sumatrana in Taiwan

Cheng-Kuen Ho, Shu-Hwa Chang, Chia-Chen Wu

There are some taxonomic ambiguities existing in 7axus Ge-
nus. Taxus sumatrana are distributed in Taiwan and belongs in
Sumatrana Group or Wallichiana Group. Gao et al. (2007) sta-
tistically analyzed 50 populations of Wallichiana Group using
cpDNA #nL-F and RFLP markers. The result showed that 17
trees sampled in northern Taiwan had 2 unique haplotypes that
were differed from the other 49 populations grew in China and
North Vietnam. Huang et al. (2008) reported that 9 Taiwan yew
trees collected from central and southern Taiwan showed great
genetic diversity. As reported by us in 2004, Taiwan and China
yew populations were two distinct groups by using RAPD. We
also obtained 2 new varieties Taiyew No.1 and No.2 to produce
taxol and 10-DAB which is a precursor to semi-synthesize
Docetaxol. One of the 2 varieties was applied for a plant variety

right in China. In 1997, we established a provenance and prog-
eny test plantation of 6 provenances and a seed orchard con-
taining 7 provenances with 43 clones, which have been fruiting
for 3 years. These rich genetic resources helped us understand
the genetic structure of Taiwan Yew by using cpDNA markers
and SSR markers. This genetic information will detect genetic
diversities in these 2 ex situ plantations and give specific mark-
ers of varieties, and in turn to protect the cultivations of phar-
maceutical companies in both Taiwan and China. According
the flowering survey of the seed orchard, we found 12 female
clones and 11 male clones while 8 female ones produced fruits
and developed seedlings by embryo cultures. The analysis of
cpDNA and nDNA SSR/ITSR showed that the mating system
could be divided into 11 groups based on PCoA analyses.
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The cell structure of undamaged and CODIT reaction
wood by optical microscope.
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Study on the Relationship Between the Forest Regeneration, Environment
and the Growth, Health of Trees in Medium Altitude Area

Chih-Hsuan Lee, Po-Heng Lin, Cheng-Jung Lin

Trends of the times change, forest conservation, biodiversity
and social services benefits for people are increasing emphasis.
Especially in medium altitude is an important environmental
area in Taiwan. However, the effects of forest regeneration and
different management on the growth and health of the trees,
and there is no clear answer. For example, forest recreation area
offers activities and possible human health effects. The effects
and impact of forest management and tourist activity area on
the growth and health of trees; may need to be further explored
in order to provide reference information on tree management
unit. The purpose of this study is to explore the relationship be-
tween the forest regeneration, environment and growth, health
of trees in medium altitude area. The reactions of growth and
health of trees in different forest management, environment, and
recreation area are investigated in this research. Tree growth
and health, and physical and chemical factors in forest envi-

ronment, and forest health effects are related for social service
benefits. The inspection and evaluation of the growth and health
of conifer and broadleaf tree in recreation area and different
management practices are researched in this study. The growth
reactions of trees are explored by tree ring method; included the
quality (ring density) and quantity (ring width) of tree growth.
The tree health grades are inspected and evaluated by visual
tree assessment and nondestructive techniques. Furthermore,
the anatomy, structure, defense, and adaptive growth reaction of
softwood and hardwood are explored by tree diagnostic medi-
cine. The information of results can provide the effects of differ-
ent forest management on tree growth and health for tree health
care management. Moreover, the tree health grades are built by
the visual tree assessment form and nondestructive techniques
of tree trunk for tree management.
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The wood density of decay, undamaged, CODIT wood by X-ray scanning method.
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A. wallichianum V419

0.05 substitutions per site 971 | A- wallichianum V266
L A. wallichianum V260 --------=-=-==x=asremssnseceaaee
c/I |t A. wallichianum V259
A. wallichianum V198
A. vittarioides /295
A. vittarioides V417
A. callifolium V282
A. callifolium V023
A. callifolium V312
A. callifolium V251
A. callifolium V005
|- A. callifolium V358
L A. reticulatum V351
A. malagassicum V377
A. sessilifolium V360
A. sessilifolium V049
A. sessilifolium V184
c/l l' A. henryi V098

C: club-shaped
F: filiform
T: taeniform
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A. henryi V131
98/0-99Y A" henryi V418
A. henryi V268
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A. formosanum V020 ----
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A. obovatum V059

A. obovatum V108
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C/1y A. castaneum V125

</< A. castaneum V091

A. latifolium V224
A. parvulum V066
A. parvulum V364
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A. parvulum V003
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A. plantagineum V248 --------------------seaeeeeeeens
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A. megistophyllum V250
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Phylogenetic tree for Antrophyum resulting from maximum likelihood analysis of a four-
marker (chlL, matK, ndhF, and trnL-F) dataset.
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Systematics of the Old World Vittarioids

Yao-Moan Huang, Cheng-Wei Chen

We are experiencing the sixth mass extinction and must waste
no time in biodiversity conservation. However, the implemen-
tation is impeded by insufficient taxonomic studies across the
entire geographical distribution of taxa. The vittarioids are
mainly distributed in the tropical rainforests, which are also the
global biodiversity hot spots. The taxonomy of vittarioids is not
an easy task because of their simplified morphology. As a result,
the assessment of their species diversity is still unavailable. Vit-
tarioids also holds considerable promise for studying adaptation
and evolution in ferns with their special “independent gameto-
phyte” phenomenon. However, further research is hindered by
the lack of well-resolved taxonomy. Although about 300 names
have been published, less than half of them are recognized by
modern taxonomists due to the indefinite species delimitation
and independent gametophyte phenomenon, indicating the

need for a taxonomic revision. A systematic study of vittarioid
ferns of East Asia including China, Japan, Korea and Taiwan
is presented. Several new taxonomic insights are derived from
well-resolved phylogenies and detailed morphological compar-
ison. The morphological variation and molecular phylogenetic
relationships among the taxa of the Haplopteris taeniophylla
complex are presented and discussed. Molecular phylogenetic
evidence supports the lumping of several morphological forms
(each previously recognized as a species) under H. flexuosa. In
addition, two historically misapplied names (i.e. H. amboinen-
sis and Vaginularia paradoxa) and the species delimitation of
three morphologically similar species pairs (i.e., Antrophyum
formosanum vs. A. henryi, A. annamense vs. A. callifolium, and
H. elongata vs. H. ensiformis) are clarified.
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MEEtE#EI &R Development and Results of Research Projects

Comparative Study of Seed Dormancy and Germination in Identical Species
at Northern and Southern Taiwan for the Evaluation of Climate Change Effect

Ching-Te Chien, Fen-Hui Chen

Climate influences plant regeneration, and temperature and wa-
ter supply (mostly by precipitation) are not only critical drivers
for plants’ distribution, but also mainly drive seed dormancy
and germination. This project focuses on the seed dormancy
and germination of two woody species, Viburnum luzonicum
(Caprifoliaceae) and llex rotunda (Aquifoliaceae), which grow
in different habitats, southern tropical and northern subtropical
areas. Moreover, plant hormones ABA and GAs were analyzed.

Results showed that seeds of V. luzonicum from southern Tai-
wan began germinating after § weeks incubation and germinat-
ed to >70% after 20 weeks incubation. The optimum tempera-
ture was 25/15°C and 20/10°C. Seeds of V. luzonicum collected
from northern Taiwan began germinating after 10 weeks incu-
bation and germinated to 60% after 40 weeks incubation. The
optimum temperature was 20/10°C. Thus, seeds from northern
Taiwan have deeper dormancy than those from southern Tai-
wan. We speculate that the increase of temperature during
global warming results in population decreases of V. luzonicum
in southern Taiwan because seed germination decreases under
higher temperature. Seeds of /. rotunda collected from southern
Taiwan began germinating after 10 weeks incubation and seeds
germinate to 84% after 20 weeks. However, seeds of 1. rotunda

from northern Taiwan began germinating after 20 weeks incu-
bation and seeds germinate to 80% with optimum temperature
of 20/10°C. Obviously, dormancy of seeds from northern Tai-
wan is deeper than which of seeds from southern Taiwan. We
speculate that climate change will influence northern population
of 1. rotunda but not southern one because germination speed of
seeds from the northern rapidly decreased during temperature
increase.

Seeds of V. luzonicum and I. rotunda have morphophysiolog-
ical dormancy. Cold stratification does not affect seed germi-
nation of V. luzonicum, but it does promote seed germination
of I. rotunda. Concentration of plant hormone abscisic acid
from pericarps of northern V. luzonicum fruits was higher than
those of southern fruits, but vice versa for seeds. Similar result
from 1. rotunda fruits, abscisic acid concentrations of pericarp
and seeds from southern Taiwan were higher when compared
with northern one. These results of abscisic acid levels cause
us questions and require more data for answering in the future.
Concentrations of gibberellins were low in fresh seeds of V.
luzonicum and 1. rotunda. We speculate that the concentrations
of gibberellins will be increased when seeds are ready to germi-
nate.
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To understand the development of urban food forests and community gardens, our research team visited Beacon Food Forest and P-Patch community
gardens. Introduced by the Seattle Department of Neighborhoods, the research team met different stakeholders of these places. In the process of
sharing experience, not only was new knowledge generated but also new practice was discussed.
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MEEtE#EI &R Development and Results of Research Projects

Study of Urban Forest Ecological Assessment and Industrial Green

Resources Development

Meng-Ling Wu, Tse-Yen Liu

Taiwan is characterized by rich urban forests, but lacks a ho-
listic approach to assess the benefit and value of the resource.
To tackle the problem, our research team attempts to assess,
monitor and manage the urban forest ecosystem of Taiwan by
using i-Tree System (an ecosystem assessment tool developed
by the United States Department of Agriculture (USDA) Forest
Service). The major achievement includes a Chinese version
of i-Tree System, an assessment website, urban forest database
and intelligent platform. At the beginning of the project, eighty-
five trees in Taipei Youth Park, sixty-five trees in Da An Forest
Park and one hundred and thirty-nine trees in Kaohsiung Met-
ropolitan Park were surveyed. Their location, species, height,
diameter at breast height, crown height and width were collect-
ed. Given this data and local climatic information, we are able
to calculate the economic value and environmental impacts of
these trees by using the system. More than one thousand trees
are surveyed and analyzed at the end of June, 2017. This system
is later integrated with the database of Forest Disease Infor-
mation Center in the Taiwan Forestry Research Institute. The
purpose is to provide more complete and newest urban forest
information including species, health conditions and environ-
mental information and serve as nation-wide database for urban

forest ecosystem service assessment. Besides, our research team
visited the USDA Forest Service, Japan Greenery Research and
Development Center, Japan Tree Doctor Association and Tree
Health Research Society. The process of knowledge exchange
between the institutes helped set up the protocol of i-Tree sys-
tem specific to the characteristics of Taiwan urban forests. In
the future, the system will produce ecosystem assessment data ,
which will assist in analyzing the value and benefits of “Forest
and horticultural therapy bases” in Taiwan. The forest and hor-
ticultural bases including forest therapy and food forest bases
are viewed as a new type of forest economics in Japan, Korea
and the United States of America. They are applied to improv-
ing people’s wellbeing and revitalization of local communities.
Through literature reviews, this report summarized scientific re-
search evidence on forest therapy and horticultural therapy and
discussed the business model of the bases. The concept of food
forests is rarely studied in literature. To increase the understand-
ing of urban food forests, our research team visited Beacon
Food Forest and P-Patch community gardens in Seattle, USA
and met different stakeholders of these places. In the process of
sharing experience, not only was new knowledge generated but
also new practice was discussed.
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Physical and psychological healing from forest activities.
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MEEtE#EI &R Development and Results of Research Projects

The Study of Forest Therapy and Tour Design in Taiwan Following Satoyama

Initiative

Gene-Sheng Tung, Hung-Chih Lin, Ming-Yi Li, Chih-Liang Chao, Wei-Lin Chen

Satoyama Initiative emphasizes sustainable production under
the premise of friendly society and environment towards for-
ests. The local communities engaging in agricultural production
follow the principle of balances between ecological conserva-
tion, social economy and sustainable use. Satoyama landscape
also provides a variety of biological habitats and many other
services of ecosystem. In recent years, causing the need of pre-
ventive medicine for population aging and pressure increasing,
Satoyama ecosystem provides the new service, forest therapy.

To display the healing function of forest, the forest environment,
trails, experiential tours and interpretation proceeding were
well-designed and arranged in this project. Liehuachih, as the
Satoyama demonstration site, was made an entire inventory of
all kinds of local resources. Activities were designed modularly
for therapy. Through twice of practical activities and question-
naire surveys, the tour design was calibrated for better healing

effects, while the complete activity modules were built up.

Effectiveness of the activities assessed from the questionnaire
showed that all participants satisfied with the activities and
interpretation (satisfaction score>4, full=5). Participants after
activities have increased the level of positive emotions and de-
creased the negative emotions. The changes show that moderate
activity by planning helps guide participants to achieve the ef-
fects of healing. Most participants (74%) support NT$100-400
to the toll interval for one day activity, but the income from ma-
jor consumer willingness to pay would be not enough to cover
the operating costs. The operating unit should carefully consider
and research to enhance the consumer’s value and willingness.
The forest therapy within Satoyama would be the new opportu-
nity to create the balance between friendly environments, eco-
tourism, and local industrial development.
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Kaohsiung City management memorial-trees Melaleuca leucadendron and Non-destructive testing instrument(A. ArborSonic 3D, B. IML, RESI

F500-SX).
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MEEtE#EI &R Development and Results of Research Projects

The CPC Corporation, Taiwan, Refining Business Div. Memorial-trees Health
Detection in Kaohsiung Factory Area and Hostel Area

Chih-Ming Chiu, Ping-Hsun Peng

In order to maintain the safety of street trees and urban living
environment, The CPC Corporation, Taiwan, Refining Business
Div. entrusted the TFRI to handle the memorial-trees health de-
tection, with a total of 166 trees in Kaohsiung factory area and
hostel area. The purposes of the study were to use non-destruc-
tive detection and visual tree assessment method for tree health
detection, as the scientific basis for protection and management
of memorial-trees in the region. According to the results of this
study, there were 57 trees safety, accounting for 34.3%, 40 trees
temporarily without risk, accounting for 24.1%, 20 trees risky,
accounting for 12.0%, 49 trees in danger, accounting for 29.5%,
of which 19 trees were destroyed due to typhoon Meranti.
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MEEtE#EI &R Development and Results of Research Projects

Integration of the Systems on Forest Epidemic Diseases Monitoring and
Prevention and the Network on Information of Important Tree Pests

Meng-Ling Wu, Meng-Hao Hsu, Ling-Mu Jaung, Tse-Yen Liu

The goal of the project is to provide continuous update, mainte-
nance, management and development of “Forest Epidemic Dis-
eases Monitoring and Prevention Systems”. According to the
task division of the systems, we assist Forestry Bureau to main-
tain the website of “Forest pest control, planning and prevention
center”, to expand managing functions, as well as to strengthen
availability of the website, “Forest disease information center”.
The service of website includes user-friendly search functions
by geographical regions, cases of individual counties and caus-
es of threats to tree health. Besides, daily scheduled backups
of virtual host computer systems and website database are
executed to maintain stability and safety for website operation.
The two website centers are connected to form a network, by
integration of administrative resources to help improve the pest
control efficiency of forests. Moreover, the project combined

three databases including “Forest disease information center”,
“Brown root rot investigation system” and “Fern trees disease
monitoring system” to establish a combo-database for improve-
ment of query data integration and performance analysis. The
brown root disease quarantine and non-destructive detection
techniques are added as new services of “Forest disease infor-
mation center”. In the year of 2017, 1,038 cases were registered
and accepted. We have even integrated “Tree medical center”
with “Forest disease information center” and provide other ex-
tensive services. Totally, we hold six domestic and international
symposiums and conferences on tree medicine to raise the
public concern on better and efficient prevention and control of
epidemic tree pests and diseases, and hopefully more trees will
be benefited from our help and stay in good shape.
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MEEtE#EI &R Development and Results of Research Projects

Pests and Diseases Survey and Control Recommendation in Trees of Kinmen

County in 2017

Tse-Yen Liu, Meng-Ling Wu

Severe typhoon Meranti hit Kinmen in September 2016, lots of
trees were blown down during severe storm, and the disaster
caused violently changes to environment. It increased the prev-
alence rate of brown root rot or other tree diseases and pests due
to radical change. Therefore, to develop appropriate tree health
management strategies by integrating pests and diseases surveys
were necessary. In the project, a total of 251 precious trees,
as well as trees on the 18 major roads, 40 secondary roads, 19
parks and 29 schools in Kinmen were surveyed. According
to the pest or pathogen prevalence and occurrence sites, each
control methods were provided, including non-pesticide control
and the recommended pesticides. The health conditions of 251
precious trees were evaluated by the assessment form estab-

lished by the research team. Following that, the risk assessment
and treatment recommendations were provided. Based on the
results of survey, we described 11 pests and 5 pathogens which
were not mentioned in the manual {Tree Pests and Diseases
Control Manual in Kinmen 1) . Our research team collected
the information about the main host plants, morphology, symp-
tom, life cycle and control methods of these species, and pub-
lished the manual {Tree Pests and Diseases Control Manual in
Kinmen 2) . The two manuals would consider as the important
references for urban forest health management in Kinmen. In
addition, two training workshops were scheduled and the survey
database was established to enhance the effectiveness of the tree
health management in Kinmen.
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Major events
JANUARY

.

JANUARY—DECEMBER 2017

On Jan. 8 to 10 and 16, the 2016 year-end review and 2018 preplanning sessions were held. A ten-member
experimental forest council consisted of Director General Y. Star Huang, Profs. Ming-Jer Tsai of NTU and Yen-
Hsueh Tseng of Natl. Chung Hsing University and TFRI researchers visited Lienhuachih, Chungpu, Liouguei,
Fushan Research Centers and the Hsin-siang Nursery. Through on-site inspection and review to enhance the
management efficiency of the experimental forests and to strengthen the research and demonstrative functions.

On Jan. 19 to May 28, the TFRI cooperated with the National Science and Technology Museum in Kaohsiung
and held a special exhibition of “Forest and me—sustainability - age - inquiry.” The exhibition engage real
scene, interactive multimedia and theatrical rendition of the themes such as “Sustainable management of
forest,” “The aging traces of tree rings,” and “Resource utilization you asked.” The contents and items of
the exhibition were provided by the Divisions of Forest Utilization, Forest Chemistry and Wood Cellulose
staff. In the exhibition interim, Dr. Chen-lung Ho gave a lecture on “An inner world of trees—extraction of
essential oils and their application in livelihood.” The theme linked with people through application of forest
to livelihood and also the healing and therapeutic of spirit to demonstrate the importance of urban forestry.

FEBRUARY

MARCH

—OREFE F#
MREEHBRFT

"

In order to restore the damaged forestland which suffered devastation during the 2009 Typhoon Morakot, the
Liouguei Research Center in February invited Prof. Yau-Lun Kuo of Natl. Pingtung University of Science and
Technology to inspect the sites of landslide along the Dou-na Hot Spring flow area of the experimental forest.
The survey results indicated that at present, the flora were mostly in an early stage of succession. To foster the
growth of superior forest, Prof. Kuo suggested that suitable afforestation species should be planted to increase
the sapling survival rates of such landslide areas of adverse environment.

The Lienhuachih Research Center cooperated with Natl. Tsinghua University, Dr. Cecilia Koo Botanic
Conservation Center etc. and hosted on Feb. 8 to 10 an “Ecologic course for the future earth” study camp. A
total of 30 students who came from Tsinghua University, National Taiwan University, Tunghai University and
other private sector, partake the course. The course content encompassed academic research, ethics of ecology
and interpretive industrial practicalities. Through group discussion and on-site practice to allow the student a
rich learning experience.

On Feb. 18, Chief of Lienhuachih Research Center, Mr. Hsui led staff to inspect forestland and ancient foot
trails so as to fully understand the conditions of the forest and its boundary. The party followed an ancient
marriage trail which was used for centuries by the early Hakka settlers, from the No. 1 water measuring weir
of Hsin-shan forest road the party proceeded upstream and penetrated a primary forest to the west-bound
afforestation marker, after surpass the mountain top and proceeded to exit the forest, connecting to Tu’s garden
of Nankang village, Kuoshing Township. The total trail was about 2.5 km. While in the forest, they were
reminiscing the ancient history while planning for the future forest management and forestland custodian role
and direction.

Took advantage of recession period of March, the Fushan Research Center undertook the task of cleaning the
aquatic pond with center staff, ecological conservation volunteers, a team led by Prof. Chyng-Shyan Tzeng
of Tsinghua University, Ilan County Cooperative Mid-way Der-an School teachers and students. A habitat-
friendly practice was undertaken to preserve the original conditions and to reduce disturbances to animals and
plants. A total of 15 work days were spent, and about 12 tonnes of aquatic weeds were removed to restore the

aquatic pond to a clean, comfortable environment.




APRIL

MAY

The woodwork science classroom of the TFRI initiated on March 3. Through the instilling of the woodwork
science classroom, we hope to become a base for R&D novel domestic timber and bamboo products, and to be
an educational platform of woodwork arts, providing parent-children education activities. The classroom also
cooperated with the Natl. Science and Technology Museum to promote a series of domestic wood utilization
activities. A hundred children and parents were invited to experience the pleasure of the woodwork.

The TFRI in responding to the Arbor Day activities; cooperated with the Environmental Protection Bureau
of Hsinchu City, Wu-tong Foundation, Taiwan Railway Co. Hsinchu Train Station, Hongli Biochemical
Technology Inc. etc. and hosted a “Take a sapling to travel” activity on March 9 at the Hsinchu Station. The
activity provided 1,000 of the 5 indigenous tree saplings which were placed in biodegradable handbags to
be dispatched to the general public. The TFRI staff on site provided inquiry service regarding plant raising,
tending and information on how to take care the saplings, so that tree survival rate could be increased and
attaining the objective of carbon reduction and air quality improvement.

On March 10, The Taimalee Research Center, together with Jhiben Workstation, Forestry Bureau; Da-wang
Elementary School; Taimalee Township Office; Taitung Environmental Education Center and Jingchenshan
Recreational Area, held a “Planting trees + protecting Taiwan” seedling donation activity at Da-wang
Elementary School. The activities included a concert under an autumn maple tree; exchanging used invoices or
waste batteries for tree seedlings, planting trees, love of tree promotion, special produces display and sale, DIY
and environmental educational question challenges etc. A total of 2,000 seedlings were distributed with eager
participation of the general public. The collected invoices were donated to the Life Conservationist Association
of Taitung County and Taiwan Pangolins Conservation Association to foster public welfare.

The interpretive volunteers of the Hengchun Research Center conducted transit training to Jhiben Forest
Recreational Area and Taimalee Research Center. The training aimed to enhance the knowledge of the
volunteers toward plants of Jhiben Area. Chief of Taimalee Center, Dr. I-hsin Liu, Dr. Yi-bin Fang, and
assistant researcher Chun-yuan Huang introduced the conservation achievements of the center and shared their
experience in forest resources survey.

In order to promote professional tree knowledge and training of ISA internationally certified aboriculture
professional, the TFRI cooperated with Taiwan Aboriculture Society, and Horticulture and Landscape Dept. of
Natl. Taiwan University to engage weekends of April and May and hold at TFRI and Luodong Forest District
an aboriculture course. Each of the session admitted 50 students and professional courses were given by ISA
certified tree climbers and TFRI staff, the course, including the final exam lasted a total of 80 hours.

On April 25, the TFRI together with Agricultural Bureau of Kaohsiung City held a precious old trees
protection symposium so that the public shall understand the present status and health of the precious old trees
in the municipality, and to have professional discussion on the pests and diseases prevention and aboricultural
technology applications. A total of 140 persons took part in the activity.

On May 5, Lienhuachih Research Center assisted Changhua County Government and held a “Teachers’
capacity enhancing for environmental education issues” course. Through field visit and practices, the activity
aimed to enhance professional capability of environmental education promotional personnel of various
schools. The participants came from elementary school teachers and principals for a total of 40 persons. After
the course, the students were each given a seedling of Fagaceae family tree. It was hoped that the teachers will
bring it back to plant on campus so as to further promote planting of indigenous species.
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On May 9 and 10, Lienhuachih Research Center held the first working session of the 2017 forest therapy
base promotion group. The content was planned by Division of Forest Protection and the Center, and through
“forestscape therapy trail” and “forest for health trail” two kinds of different therapeutic functions that
combined forest food therapy, exercise, aesthetics and personal experience of forestscape livelihood idea. Thus
allowing accruement of recreational effect through educational activities during the forest therapy sessions.

On May 15, the Dean of Handmade Research Institute of University of Sciene and Technology of China, Prof.
Shukun Tang, and Prof. Hsien-chi Lee visited the handmade paper laboratory of TFRI. Mr. Jiann-gwo Shyu
and a retired member Mr. Kuo-tsai Wang of the Division of Wood Cellulose received the guests and cordial
exchanges were made to understand the status of handmade paper in both sides of the strait and professional
heritage issues. A “Chinese region handmade paper status” project was initiated as a field survey.

On May 17, the TFRI Incubation Center together with Taiwan Fishery Research Institute in a bid to gain
practical experience, foster exchanges with resident businesses and promoting alliance of different trades held
an innovation goalpost learning session of 2017 at the Pingtung Agricultural Biotechnology Park. The party
went to Yaitai Operational Center for Aquaculture and Jy Lin Trading Com. for a tour. The participants all felt
to have learnt much about management of agro-business and the future developments.

On May 22, Prof. and Dept. Head William Sullivan of Landscape Dept., University of Illinois, and Assistant
Prof. Sin-Ae Park of Dept. of Environmental Health Science, Konkuk University, Korea and several domestic
and foreign horticultural and landscape scholars partook in the “2017 International Landscape Therapy
Conference.” Based on therapeutic theme of agricultural and forestry landscape, pertinent development of
domestic and foreign therapeutic landscape caring resources, practices and experiences were presented. A total
of 313 persons participated in the conference.

The Division of Botanical Garden in May discovered bird nest of white-rumped shama (Copsychus
malabaricus), an invasive species on the COA watch list. This bird was suspected to be escaped pet. After the
Division applied to Taipei City Government to remove the bird, the bird was caught and safely relocated on
May 25. In the meantime, the public was made aware the correct concept of pet-raising so as to reduce the
introduction of alien species.

In order to evaluate the efficacy of forestscape therapy on promotion of physical and spiritual wellbeing, on
June 2, the Division of Forest Protection and Fushan Research Center held a one-day forestscape therapy
ecological experiencing activity. The research team led youths to immerse in experiencing 5-sense of nature,
and used profile of mood states (POMS) to gauge seven emotional genre: tension, rage, weary, sad, ego, vigor
and perplex changes before and after participating in the forestscape therapy for the youths. All the participants
expressed experiencing gaining of positive energy.

On June 25 to 30, Dr. Gene-sheng Tung, Head of Division of Botanical Garden and Mr. Huan-yu Lin, Assistant
Researcher took parts in the 2017 Annual Conference of Botanic Gardens Conservation International (BGCI).
During the conference, they interacted with botanic garden researchers and managers of different countries
and presented papers. They presented to conference goers the features of Taiwan’s environmental features and
conservation status.

On June 26 to 29, a third-party certification company empowered by International Forest Stewardship Council
(FSC™) went to Lienhuachih Research Center for the annual review. The review was smoothly passed. This
was the second time since 2016 when Lienhuachih first obtained a forest management (FM) certificate of the
national forest to pass the review.




JULY

AUGUST

On July 14 to 28, the library of TFRI held a “second-hand books exchange” activity at the Technical Service
Building. Through sharing and reutilization of second-hand book resources, the activity aimed to promote
appreciation of our endowment and to further habit of reading in the institute. This year, a total of 1,680 books
were mustered and nearly 200 person-times took parts in the exchange. In addition, at TFRI and research
centers a total of 9 book drifting stations were setup to let books be adrift. In the year, 357 books were drifted.

On July 22 to Aug. 31, the TFRI held a “Forest - Live” special exhibition at the Chung Hsing Culture Creative
Park of [lan County. The show aimed to instill in the public the close-nit relationship between forestry research
and our live. The exhibition was organized by the staff of Divisions of Forest Utilization, Forest Chemistry
and Wood Cellulose, and was based on research results on the themes of 6 great timber species, utilization of
wood and bamboo charcoals, environmentally friendly wood, 29 postures of trees, forest aromatherapy, oil tea
Camelia seed oil, mosquito repellent based on plant material, and woodcraft studies etc. for the general public
to view and experience.

On Aug. 3, the Liouguei Research Center invited Dr. Chun-kuei Liao to the center and taught R language
to center staff and volunteers. With regards to the vast amounts of data collected in field work, the language
allows integration, statistics and analyses works and facilitates the production of clear and understandable
tables and charts. Researchers thus can have a great tool for their study and the students were satisfied with the
session.

On Aug. 5 to Oct. 15, TFRI held a “Learning creativity from tradition” bamboo craft special exhibition by Mr.
Cheng-tsung Feng at 323 Nanmending, inside Taipei Botanical Garden. In the interim, lectures and workshops
were also held. Works of Mr. Feng applied traditional techniques and wisdom to novel design. The workshops,
on the other hand, engaged natural material from the Botanical Garden for craftwork. The participating public
could thus experience the beauty of hand-on traditional craftwork. The special exhibition drew 14,000 person-
times of visitors and the workshops had 60 participants.

On Aug. 11 to Sept. 17, the TFRI together with Taiwan Yi-tian Public Welfare Association, Xin-chang Erhu
Art, and Woodpecker Workshop held at the guesthouse of imperial envoy a “Kuo-chang Sung Erhu Master
and Bon-han Liu woodcraft creations show.” This event showcased Erhu master Mr. Sung’s handmade erhu,
and woodworking arts of woodcraftsman Mr. Liu. Four promotional activities were held in the interim. In total
about 11,000 person-times visited the show, which let people to profoundly understand beauty of woodcraft
and thus held forest closer to mankind.

On Aug. 24 to 26, the experimental forest management group of TFRI visited Taimalee, Liouguei, and
Hengchun Research Centers to conduct business inspections of 2017 experimental forest demonstrative
management project.

On Aug. 25, at Kentington Resort, the TFRI signed a memorandum of cooperation with Kenting National
Park Administrative Office, Ecological Tourism Promotional Association of Manjhou Township. In the future,
the “No. 1 mother tree garden” of Li-der Nursery, Hengchun Research Center of TFRI shall combine force
with “Manjhou ancient trail” of Manjhou Township to promote on-site ecological tour in a bid to realize the
Satoyama Initiative and to activate the cultural memory of local community.

On Aug. 26 and 27, Lienhuachih Research Center together with the Society of Wildness held an ecological
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study camp and frogs survey training corp. A total of 38 persons attended. Through surveying, the students
learnt frogs and their ecological niches, thus enhancing the research concept of the students, practical filed
practice capability and sense of environmental protection.

On Aug. 31 to Sept. 1, Convener of the Control Yuan, Ms. Jen-hsiang Chang led five members of the Control
Yuan and accompanied by an entourage of Deputy Minister Mr. Chang-liang Ong, visited Fushan Research
Center. The Director General Dr. Y. Star Huang, Deputy Chief of Forestry Bureau Dr. Hong-chi Yang, and
Deputy Chief of Dept. of International Mr. Jia-jung Lin presented briefings of TFRI and Forestry Bureau to the
visitors about current business models and compliance to the New Southward Initiative of agriculture of the
government and conducted exchanges and discussions. After the meeting, the Control Yuan members gained a
great impression and heaped praises after touring the ecological environment and its in-situ conservation of the
flora and fauna.

SEPTEMBER

.

On Sept. 7 and 8, TFRI together with Chinese Forestry Association and Natl. Ilan University held at TFRI
a “Conservation and utilization of forest resources symposium.” The content of the symposium included 5
general themes of propagation of seedlings, tree genetics, forest products utilization, silvicultural technologies
and forest ecology. A total of 42 professional papers were presented. In addition to the domestic professionals,
11 teachers and students of Fujian Agriculture and Forestry University also participated. The symposium
fostered better understanding of bilateral forest resources and management models across the strait.

On Sept. 9 to 17, the TFRI co-hosted with the Experimental Forest Administration Office of Natl. Chung
Hsing University the 10" “Bamboo culture festival” activities at Hui-Sun Forest, Nantou County. Supported by
Divisions of Silviculture, Forest Utilization, and Lienhuachih Research Center, setup exhibition stalls of “wood
and bamboo workshop display” and “Understory economy” to respectively introduce woodcraft and wood
culture promotional results of TFRI, and the regulations of sustainable management of understory economy.

On Sept. 10 and 27, the Chungpu Research Center in a bid to promote safety agriculture and friendly tilling policy
held at Chiayi Environmental Protection Forest Research Center, Chiayi City; and Sze-hu Coastal Botanical
Garden, Sze-hu Township, Yunlin County the “Food-agriculture educational promotional course.” Through
the instillation of the activity, the general public and school teachers were led to recognize non-toxic culturing
concept of plants, and basic methods of caring for plants. A total of 172 persons attended the two sessions.

On Sept. 18 to 22 represented by Dr. John Chin-shien Wu, Senior Researcher took part in the 2017 ITUFRO
125" anniversary conference at Freiburg, Germany. The congress had 5 themes, including: (1) forest for people;
(2) forests and climate change; (3) forests and forest-based products for a greener future; (4) biodiversity,
ecosystem services and biological invasion; and (5) forest, soil and water interactions. The conference drew 2,100
participants from 89 countries, gathered together to exchange the newest forest science research achievement and
insights.

On Sept. 23 to 27, in a bid to promote bonsai art and culture and to develop multifaceted forest plant
therapeutic function, together with Plant and Tree Medicine Society of Taiwan, and Taipei Bonsai Association,
TFRI co-hosted a “2017 Chinese bonsai exhibition” at the Guest House of Imperial Envoy, Taipei Botanical
Garden. On display there were 16 items of fancy stone works and bonsais. In addition, on Sept. 24, at the 12"
FI. international conference hall of forest research building, a symposium on “bonsai art techniques” was held
with 150 aficionados participated.

On Sept. 23 to 29, Mr. Yen-chang Chen, a division head of TFRI and General Secretary of Chinese Forestry
Association, Mr. Dai Chang, a division head of Forestry Bureau and professors from various universities
formed a delegation of 12 persons and flew to Chongqing, China to attend the “2017 Cross-strait forestry




forum” hosted by Forestry Association of China. The themes of forum were forest management, with
subthemes of plantation management, illegal timber interdiction and control, and forest certification.
Fourteen scholars from cross-the-strait presented papers. Before the forum, the party visited Jingyunshan,
Nanshan, Bishan, Szemienshan of Chonggqing City, and the Three-Gorge Dam area of Wanchou regions. Their
experiences on afforestation, forest conservation, and protection of soil and water resources were items that we
can learn from.

e On Sept. 28 to 30, the TFRI in a bid to promote agricultural technology and establishing an international
products chain trading platform, held the “2017 Asia-Pacific agricultural technology exhibition—Taiwan
agricultural technology image hall,” at Taipei World Trade Center Nankang Exhibition Hall. The exhibition
was hoping to expand Taiwan’s agricultural technology in the “New Southward” policy opportunities. The
exhibition emphasized 10 important technological products industry. The Divisions of Technical Services and
Forest Protection matched with a tree brown root rot rapid inspection kit which could be applied to diagnose
and control diseases conditions monitoring, allowing strengthened interdiction and prevention. The technology
had drawn one transfer to a private business.

*  On Sept. 28 to 30, in order to showcase innovation and transferable technologies and the opportunity to
enhance international promotion of agricultural technologies, as well as to hasten product commercialization
of agricultural technological R&D results, TFRI took parts in the “2017 Taipei international invention
and technological trading show.” The Divisions of Technical Services, Silviculture, Botanical Garden and
Lienhuachih Research Center matched with 4 items of technological achievements, including high temperature
drying technique of log sections; cultivation and harvesting of Taxus strains possessing cosmetic and skin care
function; germplasm restoration park establishment for Cinnamomum kanehirae; and method of establishing a
rich-production model of newly planted Camellia brevistyla garden. During the exhibition, a Taiwan yew stage
show was held to successfully attained promotion of the results.

*  On Sept. 30, the Taipei Botanical Garden of TFRI held a “exploration of plants—hundred years of glory”
ceremony to commemorate the commencement of Taipei Herbarium and stele restoration of Pere Faurie and
Dr. Hayata. This ceremony formally announced the completion of restored herbarium and restoration and
remodeling of two very important memorial steles. Furthermore, on Oct. 21 to Nov. 14, new books on “Bunzo
Hayata” and “Pere Urbain Jean Faurie” were presented.

OCTOBER

* Inresponse to the world animal day of Oct. 4, the Division of Forest Protection, TFRI with Asia Environmental
Protection Association, and Taipei Municipal Government established a “Taipei world animal day, Central
protection of animal and trees action” activities. The TFRI setup two booths on “insect biodiversity” and “tree
health inspection team.” Participating citizens took parts in the activity could be induced to be curious about
forest protection pertinent knowledge and caring of natural ecology.

e On Oct. 11 to 18, the Director General Dr. Y. Star Huang led a group to Freistaat Bayern, Germany for a visit.
The objectives were on sustainable agriculture, animal husbandry, forest management, landscape protection
of the Black Forest region. They examined the cases of revitalization of the traditional agroforestry. Through
exchange and interaction with local organizations, useful information was collected. And on Oct. 12, a bilateral
cooperative MOU was signed with the Deputy Direction Dr. Peter Sturm of Bavarian Academy for Nature
Conservation and Landscape Management to promote ecosystem management education and research.

* In view that on-line sale has advantages of rapid transmission, strong promotional effect, and can further increase
youths to engage on on-line purchases, the agricultural innovation incubation center of TFRI held a press
conference at Jing-an shop of food safety, using novel e-commerce sales model to display several good quality
products of incubational businesses. The general public was invited to taste on-site and purchase the products.
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On Oct. 17 to 20, the TFRI together with Taisugar Co. and Natl. Chi Nan University held a plain afforestation mid-
and late-stage tending workshop at the Oushilin Afforestation site, Puli Taisugar Park. The workshop invited small-
diameter logs design competition teams, afforestation staff of various townships and persons interested in related
activity to participate as a working holiday mode. TFRI staff led the practical operation, gave tending techniques and
management concept on how to produce forestland of superior health. A total of 40 persons attended.

On Oct. 21, the TFRI together with National Education Radio and Soundscape Association of Taiwan held a “On
the lotus pond, sound record a dream” soundscape experience activity. The event replayed “Listening to forest,”
a cooperative product with TFRI which was initiated along the lotus pond. Twenty years of environmental
education broadcasting on the “Natural footnotes” program was also played. Through the activity, we’ve learnt
how early botanists discovered natural history of Taiwan flora; listening to the study of soundscape ecologic
studies and return to the lotus pond side to the soundscape. Through this activity, the participating public gained a
deeper experience of various sounds of the botanical garden. Seventy-four persons attended.

On Oct. 23 and 24, the Hengchun Research Center assisted Water Resources Agency Northern District to held
environmental educational course in the Hengchun Tropic Botanical Garden. Through the interpretive guided
tour, the staff of the agency learnt southern uplifted coral atoll’s geology and flora and fauna ecology. They
also visited Gangkou Workstation to see the cultivated and preserved special and rare trees there.

On Oct. 29 to Nov. 2, the Director General Dr. Y. Star Huang and Division head Mr. Yen-chang Chen and
Director Geneeral of Forestry Bureau, Mr. Hua-ching Lin flew to Seoul, Korea to attend the “fourth APEC
meeting of forestry miniters.” In the meeting, efforts to increase forest covers in Asia Pacific regions were
discussed in order to achieve the 2020 forest cover goals; how to strike at illegal timber harvest and the related
trade issue cooperation, as well as ecotourism and forestry welfare and the future of forest outlooks were also
discussed. After the meeting the party also visited Samsung Innovation Museum and Korean Folk Village.

On Oct. 30 to Nov. 4, represented by assistant researcher Mr. Chia-chen Wu, TFRI took part in the executive
committee meeting of Asia Pacific Associations of Forestry Research Institutes (APAFRI) and the 10"
International Conference Traditional Forestry Knowledge and Culture in Asia held in Seoul, Korea. In the
executive meeting, in addition to international exchanges, compilation and review of annual report on completed
and preparing important meetings were conducted. The follow-up symposium was for the purpose of forestry
culture and knowledge exchange

NOVEMBER

On Nov. 4 to 18, Division head Dr. Jiunn-cheng Lin and two other persons together with other agricultural
and forestry research personnel took parts in the United Nations Framework Convention on Climate Change
UNFCCC) 23" Conference of the Parties (COP 23), together with 13" Convention Member Parties (CMP
13) and 2™ Paris Agreement (CMA1-2) rolled in one at Bonn, Germany. The emphasis of the conference
focused on upon nationally determined contributions (NDCs) the conditions of execution and development,
the rulebook draft contents of Paris Agreements, sustainable development goal (SDGs), and liaisons and
developmental trends of among agriculture and forestry sectors. These are critical to our establishing
agricultural and forestry policies and action plans to cope with climate change. Based on the conference
insights, we proposed to construct multiple, stable and highly efficient biomass waste resources recycling
management system, to provide green energy sustainably, to consolidate agricultural recycling, to realize
and enhancing agricultural recycling economy which are conducive to the activation and vitalization of
mountainous agricultural villages.

On Nov. 10, the TFRI and the plain forest volunteers of Hualien Forest District of Forestry Bureau held a “Food
forest operation and wildlife monitoring practicality workshop” at Danongdafu afforestation area. Staffs from
Divisions of Botanical Garden and Forest Protection were dispatched to interpret and lead plain forest volunteers




on practical operations of planting of food forest and techniques of setting up of monitoring cameras.

On Nov. 19 to 20, and Dec. 13 to 14, Fushan Research Center in two occasions assisted High Riverbank
Construction Management Office, New Taipei City to handle capacity enhancing activities for wetland water
protection volunteers. A total of 124 persons attended. Through the water resources and ecologic education
course training, participants increased their knowledge and capability.

In order to activate forestland use, promote public participation in forest management model, on Nov. 26 and
27, the Division of Forest Economy held at an aboriginal reserve, Baoshan Second Group Region, Taoyuan
Zone, Kaohsiung City, and Mr. Kuo-hwa Hong’s pastoral land a “Shared forestland creative thinking camp”
based on the concept of shared economy. The camp invited volunteer to participate in forest management
and 20 forestland owners interested in sharing to proceed with forestland survey, and using the land as an
example to mutually discuss forms and possibilities of shared forest management. The objective of the activity
is to match with the opening of forestland property right and release of management authority so as to attract
social public or citizen’s group to mutually set up management goals and thus providing multifaceted forest
ecosystem services.

DECEMBER

.

On Dec. 13, the TFRI together with Natl. Taiwan Craft Research and Development Institute co-hosted a “2017
International natural dyeing symposium,” at the 12" F1. International conference hall, TFRI. The main contents
introduced natural dying developments in Japan, Korea and Taiwan, explored industrial promoting strategies.
Academic and industrial experts in the field and interested general public were invited to participate. A total of
140 persons registered for the event.

From Dec. 15 to Feb. 14, 2018, the TFRI held a “Gifts from the forest—small diameter logs and twigs for
creative wooden toy show” at 323 Nanmending, Taipei Botanical Garden. The show used pruning and small-
diameter logs from forest tending and through simple cutting, drilling, and assembling to create wooden toys
suitable for children. The show allowed people to understand forest resource and support further Taiwan’s
forest products. The participants were estimated to be 15,000 persons.

On Dec. 20, the opening ceremony of National Tree Germplasm Bank was held, and the bank was formally
activated. The bank, in addition to persistently promoting preservation and utilization of indigenous plant
germplasm resources, in the future, they’ll be used for various tree biotechnological developments, and thrust
toward molecular genetics goals. We hope to efficiently cultivate superior trees for establishing healthier
Taiwan forests.

On Dec. 29, the TFRI cooperated with Taipei Municipal Government, the Society of Wildness, the Dept. of
Entomology, NTU etc. held a “Symposium for ecologicalization of Taipei City parks,” at the international
conference Hall, TFRI. The symposium wanted to refocus management of municipal parks from the former
basic demands of landscaping, recreation and relaxation to attain educational, entertaining, environmental
beautification and abatement of environmental air pollution functions. So that the general public shall
understand the values of urban forest and eventually reach the goal of “ecologically suitable to live city.”

From Dec. 29 to Feb. 25, 2018, the TFRI together with Woody Crafts Gathering, the Records of Splendid
Objects Studio, and Taiwan Yi-Tian Welfare Association held at the Guest House of Imperial Envoys, Taipei
Botanical Garden an exhibition of “Pleasant woodworks—woody crafts combined exhibition.” The exhibition
displayed 15 works of wood craft masters, including furniture and lathed wood crafts for a total of 60 works.
The exhibition demonstrated the multiple possibilities of forest resources and wood utilization, which infused
natural elegance to the modern municipal living and exerted globally harmonized mode. The activity drew
twenty thousand visitors.
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