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Preface

he book Zhungyoun recorded a passage, in which the Duke of Lu, Aye Gong, asked about the art of politics. Confucius replied:

“The benevolent reigning strategies of Emperors Wen and Wu (of Zhou Dynasty) were recorded in the documents, however,
only when they were alive, the system worked. When they were dead, the policies and system became extinct. The way of rulers
is to act on the right policies expeditiously, and the way of land is to plant trees diligently.” Each time I read this, I always marvel
at the profound wisdom of Confucius more than two thousand years ago. As he knew full well the great impact of planting trees to
form forest on the protection of homeland and national economy, henceforth the wise words to remind the rulers.

Even today, the phrase “the way of land is to plant trees diligently” still rings true with contemporary and universal significance.
According to the State of World’s Forests 2014 of the Food and Agriculture Organization (FAO) of the United Nations, presently,
about one-third of the world populations live in less developed countries. They must rely on wood as their main or even the only
energy source. Woody fuel cooking provides safe and nutritious foods, and they rely on forests to provide long term and cheap
abodes. For the global villagers, forests are the largest terrestrial treasure troves of biodiversity, which produce stable services for
live sustenance, food security and energy utilization in various forms and manners. They mitigate global climate change with tre-
mendous functions; they are also known to significantly ameliorate soil and water conservation in many fragile ecosystems. Thus,
the agenda of forestry in the 21" Century is not merely a domestic issue of individual countries, but because of its entanglements in
climate change, global warming, acid precipitation, ozone depletion, illegal logging and trade, development of agriculture and fish-
ery, the rights of existence and employment of indigenous peoples etc. it is long on the lists of World Conservation Union, World
Trade Organization, and International Human Rights Organization with high priority as well as enacting guidelines for actions.

With these in mind, the researchers of the Taiwan Forestry Research Institute (TFRI) often ponder how to advance the domestic
forestry research and persistently enhancing the quality of our forest management. In 2014, we’ve accomplished several important
tasks which are described below:

1. On the sustainable development and policy promotion aspect, we’ve furthered sustainable forest certification. Through coopera-
tion with the Taiwan Forest Certification Development Association, the TFRI has helped the Jang Chang Lumber Industry Ltd. of
Zhudong Township, Hsinzhu County to pass the international FSC™ certification and become the first tract of forest to obtain such
certification. This represents that domestic plantation forests have passed a major milestone of achieving responsible management.

2. On the silviculture, protection of forest and ecosystem conservation aspect, we’ve promoted tree health management actions. In
conjunction with the Taipei City Government, and the Taiwan Urban Forest Health and Beautification Association, the TFRI has
hosted the “2014 International Symposium on Tree Protection—Using the Daan Forest Park as an example of natural disaster pre-
vention practices.” In the same month we’ve also hosted the “2014 International Symposium on Practical Works of Tree Medical/
Tree Art Professionals” providing important references to stipulate guidelines of domestic tree health management.

3. On the technical transfer and academic-industrial cooperation aspect, the staff of TFRI partook in the “2014 International Exposi-
tion of Biotechnology, Taiwan.” In which “Establishment of a lysosome-associated membrane proteins (LAMP) inspection method
for tree brown root rot disease,” “Superior strains of Taiwan indigenous Indian mulberry (Morinda citrifolia, noni), its cultivation
techniques and production of health food from therein,” and “The in vitro propagation techniques for a rare pendant decorative fern
Lycopodium phlegmaria L” etc. All received rave attention and opened up their commercialization.

This yearbook represents the compilation of the achievements of our hard working staff in 2014. We shall welcome your comments
and wish with all citizens to not forget the teachings of saintly Confucius: The way of the land is to plant trees diligently.

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

n 2014, the TFRI has 142 formal employees, and an annual income of NT$10.185 million, which showed a slight increase of

NT$3.288 million compared to a year ago. The annual expenditure of the year was NT$601.545 million, which showed a reduction
of NT$138.858 million compared to a year ago. In order to have the public know about the general operations of TFRI in 2014, this
yearbook, following the previous examples, employed our research project domain as the axis, and enlisted 40 concluding project
achievements and presented them in four categories: 1) Forestry science and technology research projects, a total of 23 items (making
up 57.5% of the total); 2) Forestry development projects and projects entrusted to external agencies, a total of 9 projects (making up
22.5% of the total); 3) Special topic research projects supported by the Ministry of Science and Technology, a total of 7 items (making
up 17.5% of the total); and 4) Project supported by the National Science and Technology Developmental Fund Management Com-
mittee, 1 item (accounting for 2.5% of the total). In addition to complete the aforementioned research projects, in 2014, the TFRI also
endeavored to promote the following policy items as follows:

I .On the forest resources production technology research aspect: We’ve used gene-transfer technology to create hairy roots of 3
strains of fetid nothapodytes Nothapodytes nimmoniana and 12 strains of Taiwan plumyew (Cephalotaxus wilsoniana). These can
be used to produce cancer-fighting drugs. A total of 185 superior grafted scion strains of Taiwan zelkova (Zelkova serrata) were
established in a scion garden. TFRI has established a progenitor and seed garden of 1.5 ha for Acacia confusa; fast-growing euca-
lyptus trees were also cultured for the purpose of afforestation 14 ha of dormant farmland; in the interim, 5 slopeland mixed agro-
forest management test plots were monitored, and found that the ground covers and tree growths were in good conditions, while
the quality of tea also showed enhancement. Finally, with respect to 2.2 ha of Leucaena leucocephala invaded experimental site, a
2-stage restorative reforestation was completed etc.

II.On the academia-industry cooperative projects and technical transfer aspect: The TFRI has obtained the cultivar right of Tai-
hong No. 2 Taxus mairei and the technical transfer of Taihong No. 3 and advanced 8 ha of industrial plantation of the cultivar. In
addition, TFRI has applied for the cultivar right of Taihong No. 1 to the Chinese Mainland region. TFRI scientists had cultured
superior strains of wasabi (Eutrema japonica), indigenous cinnamon trees (Cinnamomum osmophloeum) and stour camphor trees
(C. micranthum) and completed 4 cases of technical transfer. In the meantime, we’ve furthered 24 ha of C. mcrantum plantation,
screened 2 wind-resistant eucalyptus strains, 3 strains of heat-resistant C. Micranthum, and 1 strain of disease-resistant Paulownia
Jfortunei, as welll as helped the realization of 20 ha industrial afforestation.

IT.On the experimental forest ecosystem demonstrative management aspect: The TFRI has completed forest tending operation on
33 ha, inspecting and recording of 121.6 ha plantation sites, completed 240 rounds of forest land cruising and protection. In order
to improve the data storage and ease of maintenance for weather stations at remote locations (such as Shenshan, Fonggongshan,
Duona, Gangkou, Taimalee, Harpen etc.), the weather monitoring system has been switched from CR10X to the CR1000 model.
We’ve also completed the collection, identification, separation, culturing and microbe preservation of decay pathogens on the
stems and roots of 10 commonly seen greening plants. In order to consolidate the on line forest tree diseases reporting mechanism,
we’ve answered 2,036 cases of plant diseases reporting and monitored the case progresses. TFRI scientists have roam the island
collecting insects and preparing them into pinned dry specimens for a total of 4,826 items; meanwhile insect labeling tags, bar
code tags, and identification tags and pinning work of 2,656 items have completed.

IV.On the construction of national botanical garden aspect: We’ve increased newly collected indigenous plants of 76 species and
4,610 individuals to the Taipei Botanical Garden. We’ve provided guided interpretive tours of the botanical garden to 14,569
persons and information website service to 448,106 person-times. At the Taipei Botanical Garden, there were also 13 ecological
conservation volunteers training courses; and 14 seed teachers professional classes hosted to train a total of 1,504 persons. At the
Fushan Botanical Garden, we’ve completed a search and collection task of newly increase 20 species and 28 individuals of plants
of Orchidaceae family, 4 species and 48 individuals of plants of Melastomataceae family. Meanwhile, twice monthly phenological
observations of more than 1,700 plants in the botanical garden were carried out. There were guided interpretative tour handled for
94,790 persons, information web service of 315,096 person-times as well as 18 sessions of natural education seminar were con-
ducted. At the Hengchuen Tropical Botanical Garden, the task of collecting 25 species of 120 individual plants and their seedling
culturing was carried out. A total of 6,504 persons were provided with guided interpretive tours there.

In addition, the yearbook also compiled the chronicle of major events, special seminars, items of publications, technical transfer cas-
es, patent cases, reports published, the budgets and fiscal reports, human resources information etc. So that this yearbook can provide
the general public a portal for reviewing the overall performances of the TFRI in 2014.
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Compiling the Flora of Solomon Islands

Shih-Wen Chung, Chien-Wen Chen, Wen-Liang Chiou

The Solomon Islands is a country consisting of nearly 1,000
islands in Oceania. Its unique geographical location, tropical
climate, and mountainous topography provide it with a rich and
diverse flora. Since 2012, The “Census and Classification of
Plant Resources and compilation of the flora in the Solomon Is-
lands” project was collaboratively launched by the Solomon Is-
lands (Ministry of Forestry and the Honiara Botanical Gardens),
Japan (Makino Botanical Garden), and Taiwan (International
Cooperation and Development Fund, National Museum of Nat-
ural Science, Taiwan Forestry Research Institute, National Tsing
Hua University, and Koo Botanical Conservation Center). This
project aims to bring awareness of the abundant plant resources
and comprehensive flora of the country and to facilitate plant
conservation. The survey and collection of the flora of Solomon
Islands have been conducted (July 19 to August 2), mainly in
Mataniko Waterfalls and Mt. Vunga Tabu of Solomon (Honiara).
A total of 700 accessions and more than 1,200 specimens were
collected. Those specimens were deposited in the herbarium
of Taiwan Forestry Research Institute and Solomon (Honiara)
Botanical Garden for the vouchers and references of further tax-
onomic studies and flora publication. The results of preliminary
identification of collections show that the compositions are very

different from those of the Taiwan flora. Many species in the
Solomon Islands are not found in Taiwan. The family and/or ge-
nus of some taxa are even not determined yet. More specimens
with more characteristics are necessary to accurately identify
those taxa. To speed up the flora compilation, the database of
specimens, images and the website structure was built. In the
near future, those data will be online for the references of inter-
national researchers who are interested in this program. They
will also be invited to assist in identifying the plants and even
collaboratively join the program. The taxonomic study of plants
in the Solomon Islands is underdeveloped. Previously the flora
surveys were only conducted in limited locations by a few re-
searchers from Australia, the United States, or Europe. Most of
the regions are still without basic survey. At present, only a few
simple plant checklists have been published. To preserve and
sustainably use those precious plant resources, a comprehensive
flora is necessary to be finished as soon as possible. A MOU of
compiling the Flora of the Solomon Islands has been signed by
the institutes of Solomon Islands. Taiwanese researchers should
energetically participate in the program and facilitate the taxo-
nomic study of Solomon Islands, as a member of the planet.
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Selecting and Breeding of Forest Medicinal Plants and Application in the Plain

Afforestation

R&IL BRI
Meng-Ling Wu, Yen-Ray Hsui
BEREEHIE B ARRIZ R ERIRERIE - BEitE

DHGERAENERBEREL  SHEREFINERE
ETRIMRE  WETEREYRMYERRES
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BHBEERARRBENEKD REZRABEYSE - RITEM
(Zanthoxylum acanthopodium DC.) ~ |UEAMI(Litsea cubeba
(Lour.) Persoon) ~ &= (Cinnamomoum osmophloeum
Kanehira) -~ E#R £ (Euodia meliaefolia (Hance) Benth.) ~
@& (Clausena excavata Burm. T.) WEITZEFR B ER
FORERMRERRIBF I EY) (barrier crops) KBHEHTE -

LUERIAERKEF AR EEMEREEE B

B—Eo

[RAEZEREYHAEZEE (Andraca theae) FIFHRHLER

The natural environment and resources of lower altitude areas
in Taiwan have been repeatedly disrupted, which results in habi-
tats reduction and serious loss of medicinal plants resources. It[]s
necessary to set up field gene bank for ex-situ conservation and
to collect, preserve and manage the important medicinal plant
species and genetic resources effectively. Given the extremely
special plant ecology in Lianhuachi area with four hundred
plants species are known to show medicinal efficacies, the main
purpose of this project is to take the on-site advantages, and
collect autochthonous medicinal plant species to set up gene
pool on the field. Investigating and collecting of 5 major essen-
tial oil-rich medicinal plants: Zanthoxylum acanthopodium DC.,
Litsea cubeba (Lour.) Persoon, Cinnamomoum osmophloeum
Kanehira, Euodia meliaefolia (Hance) Benth, and Clausena ex-
cavata Burm were carried out and their application potential as
medicinal plants in agroforestry investigated, including serving
as barrier crops of pest and disease, and defense effects?, so as
to achieve sustainable utilization of biological resources and to
improve the management practices in agroforestry.

Comparison of the barrier effect of 5 native medical plants (Zanthoxylum acanthopodium DC., Litsea cubeba (Lour.) Persoon,
Cinnamomoum osmophloeum Kanehira, Euodia meliaefolia (Hance) Benth., Clausena excavata Burm. f. and Zanthoxylum
ailanthoides) on Andraca theae, which naturally lives on Camellia oleifera.

UYL= YIRS

TAEE (Cinnamomoum osmophloeum Kanehira)
BT (Euodia meliaefolia (Hance) Benth. )
i®\1Z (Clausena excavata Burm. f.)

RZLEE (Zanthoxylum ailanthoides)

LLI#A#R (Litsea cubeba (Lour.) Persoon)

YRS (Camellia oleifera)

¢
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RA BRI BEIEEM CEENNR

Enhancing the productivity of short rotation plantaion on fallow land

MIEE « ®mHE  AIEUE
Chin-Tzer Du, Chu-Mei Huang, Cheng-Kuen Ho

REREBI102FHS " RAESEN R RIS, -
HRABHE T EEREE)FRHAL - WSt A 22(EE
B - BB —REAROLEZTNER
MATERRHINEZIRREEE - BELERIHNERREE
FIRH] > LA REE SR EMAZLER » WA
EARLEMNEBLEE DS REEED -

KB LEMEREARARE  FEEMAREREBER
BRI EREZ I FEANERERRETNZ X
BEZRSR  RERiE  SEXRME  GRMES
EMEETHE - A ERHHENRCHET » —
RIZFRNEMBEMEL LIZRE  EMBEHIAKR
R EHtEMNEEEHNTIRYE NSRS 18
KEERSHEHBRACER  REBRTENRRER
FEMAL25 g/em’ 3T (Borges%1986) ; & #2HE
BEBIR1.25 g/om’ BRI LEBNES - WRER
MBRME + 1.25 glem' N A HERRABRZE - EBD>
1.35 glem’ » RIEIRAIRE AT ST 2 MR 5 (Hildebrand %
1983) - KFAETR KRB REZEENR]  RER
0-15cmZREHME AR > 1.35 glem’ » RAPIRARZEE -
EBRMALEREZERSEET - L—FEANETIEY
EMENRERETHRR - —ABAREAR  BAHE
ARERERBEBA  BARMEEBAERNKERER
R EEARHMBIEETEEFE -

B TIEARERE (g/em)

Soil bulk density (g/cm®) of sample areas.

The Council of Agriculture launched the “Cultivation System Ad-
justment and Fallow Land Reactivation Program” in 2013, which
encourages short rotation plantation in the form of contract farming
as an alternative to fallow lands with subsidies. Short rotation plan-
tations are usually intensively managed to produce high yields. But
the soil of fallow land is often degraded during agricultural use that
may lead to low production or failure in plantation afforestation.
Therefore, in order to maintain sustainable land productivity, proper
soil management is necessary. Soil properties and seedling qualities
directly influence the growth of seedling planted on fallow land.
One-year old seedlings planted in these areas usually grew slowly
and were vulnerable to wind damage. To solve the problems of
tree growth on fallow land, soil samples of 6 plantations in 3 areas
(Miaoli, Meinong, and Taitung) were investigated.

We’ve identified 2 major problems of fallow land for afforestation.
First, soil compaction due to agricultural use in the past leads to poor
drainage, and deterioration of the soil physical properties. Compact
soil will hinder the growth of roots. For example, no eucalypt seedling
root was found to penetrate into soil having a density of 1.25 g/cm’
or more (Borges, et el. 1986). If the compression leads to soil bulk
densities (BD) higher than 1.25 g/cm’, beech regeneration was inhib-
ited. When BD is above 1.35 g/cm’, adventitious root development of
plants is almost completely suppressed (Hildbrand et al. 1983). The
soil BD of the 3 study areas are shown in Table 1. All soil were too
compressed for root growth and might result in seedlings susceptible
to various stresses, as most of the soil BDs were great than 1.35 g/cm’,
except a sample from Taitung at 0-15cm depth below ground. The
compression of soil can be improved by changing the soil physical
properties. The second problem is poor quality seedlings. Currently,
seedlings remained in a nursery for too long causing them to develop
circling root and abnormal elongation of seedlings. Henceforth, good
quality seedlings should be carefully selected before outplanting.

RE EES EEY = =58 BaR2 BR3
Depth Miaolil Miaoli2 Meinong Taitungl Taitung2 Taitung3

0-5 1.37+2.32 1.32+2.49 1.47+2.49 1.40+2.49 1.40+2.55 1.22+2.40
5-10 1.57£2.33 1.33£2.45 1.42+2.56 1.34+2.49 1.47+£2.57 1.28+2.42
10-15 1.51£2.31 1.35%£2.40 1.462.56 1.30%£2.55 1.42£2.53 1.28+£2.42
15-20 1.611+2.42 1.43£2.45 1.5612.64 1.43+2.60 1.48+2.51 1.40%+2.41
20-25 1.50+2.41 1.50+2.45 1.61£2.67 1.40£2.54 1.46+2.51 1.47+£2.53
25-30 1.60£2.46 1.55+2.48 1.53+2.64 1.55%£2.58 1.39+2.53 1.50£2.53
30-35 1.63+£2.49 1.54+2.48 1.52+2.64 1.47%£2.56 1.53£2.55 1.57£2.57
35-40 1.611+2.48 1.52£2.51 1.54£2.65 1.631+2.46 1.74+2.94 1.61£2.51
40-45 1.62+2.45 1.55+2.53 1.45+2.74 1.53+2.35 1.75+2.72 1.58+2.51
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General visitors are filling the questionnaire.
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A survey on visitors’ satisfaction on Taipei Botanical Garden and its

management and maintenance

Huan-Yu Lin, Chih-Liang Chao, Gene-Sheng Tung

The purpose of this study was to collect data from two main types
of visitors (general visitors and learning-group visitors) to the
Taipei Botanical Garden. A questionnaire survey was conducted
from October to December, 2014. A total of 461 valid question-
naires from the general visitors and 182 valid questionnaires from
the learning-group visitors have been collected respectively.

According to the results from the importance and performance
analysis (IPA), a total of 27 questions from two parts related to
the “goals of Taipei Botanical Garden” and “services and facili-
ties” were evaluated by the general visitors. Of these, two items,
including “iInformation integrity of the navigation machines”
and “Two-dimensional barcode interpretation service” have
been identified as the most in need of improvement; others fell
on the category of “maintaining the status quo.” The average
satisfaction scores (with 60 points for passing; and 100 points
for full score) across the overall performance items were 78.30
points in the “interpretation and information services;” 81.69
points in the “cleanness and maintenance management;” and
82.91 points in “the overall performance level and satisfaction.”
The most often identified items among the respondents in the
open-ended questions were the “cleaning and quantity of toi-
lets” and “the quantity of trash cans.”

Copuridbud 2014

frgutolocom

Moreover, the results from the learning-group visitors have
similar responses but with much higher scores of satisfaction.
According to the results of the IPA, a total of 33 questions from
three parts related to “satisfaction of the themed guided tours,”
“the goals of Taipei Botanical Garden,” and “services and fa-
cilities” were evaluated from learning-group visitors and have
been identified belonging to the category of “maintaining the
status quo”. The average satisfaction scores across the overall
performance items were 92.74 points in the “interpretation and
information services”; 87.38 points in the “cleanness and main-
tenance management”; and 89.15 points in the “overall perfor-
mance level and satisfaction”. The most often identified items
among these group of respondents in the open-ended questions
were positive responses such as "great!" and "well done!”

Following the results of this study, some suggestions pertaining
to compare the satisfaction score differences among different
types of visitors, and further analysis of the in-depth data were
recommended. In practice, this study provides suggestions about
future improvements in interpretation and education facilities. It
also indicates meaningful recommendations for Taipei Botanical
Garden to improve its public service and facilities.

UxFZEHRN » AEERARIEEZ RRA
ANEET - LBRATESEET R - FTRER
ZRBERTEEMFOES - B B %
=) .

Using word cloud method to analyze learning-group
visitors’ response on the open-ended questions of the
contents and keywords. Most are positive feedbacks.
(Such as thanks, interpretation, great, work hard, etc.)
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RERHRBFARNRERCIERR - 2555 0
BiREE  BEBRAL - WREHRHHBE - ARAER
ENEZHRENERLERERBLENRE - RF
LREREEENHREESELE)VEREE - K40C
BEFREENREY - ELERCOC IR EEER
= HRERR - LBRARZRRET » ARKREHS
BEHER MTUERN NS BE (L - BERERLI60CEE
REENREY  HERBRHINERHNSER
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(a)_ _ _ (b)

10 B0 wrn T (004888

g LR

TR (o)A 25 Ha0s

AR - SR LI60C ZAR B2 IR AR S, IR IR - K
DPPHEIMREHEMNRENLBERS ERE | R EE
B RMY - HFRAPERAMEMSEMERS - HLE
AAH > ARERLNEFE—BRENNEE B
RSN S ERNAEEYENS E - SRIKE
CERHZBHEBRSECEHERY  ARREECT
FRBEE > HRERREGIZ RaFEHEHBE R

(c)

of Da D0 TROD0-L804 DS F

SHIMECOBHRAL(2)0.5% ~ (6)0.25%H(c)0.125% T EAL IR E 2 HEENS < BA3 U SEMIK UK 1,000
SEM of C. glauca acorn starch granules isolated by a) 0.5%, b) 0.25%, ¢) 0.125% NaOH solution.
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The development and utilization of acorns of the Taiwan Fagaceae plants

Nan-Hang Chang

Taiwan is geologically located at subtropical area. According to
the TREES OF TAIWAN (Ou1994), there were over 50 species
of Fagaceae plants in Taiwan, most of these widely distributed.
They all produce big acorns. Acorns are easy to collect, store,
and process. However, the use of acorns for human, livestock,
domestic fowl and wildlife foods are negligible. The objectives
of the present study are to estimate the influences of different
drying treatments of acorns powder on the physiochemical
characteristics of acorn starches. Starch powders from Cyclo-
balanopsis glauca, Lithocarpus castanopsisifolius, and Casta-
nea mollissima acorns were isolated and dried under different
conditions. The content of biologically active substances (an-
tioxidants and total polyphenols), the shape of starch granules,
and contents of amylose and resistant starch (RS) of differently
treated acorn powders were investigated. Starch granules were
observed by using scanning electron microscope (SEM). The
observed results showed that starch granules of investigated
acorns were oval or irregular in shapes. The colors of acorn
starches from Cy. glauca, were powder-white with a yellowish
tinge; the one from L. castanopsisifolius were powder-white
with a red tone; and that of Ca. mollissima were powder-white.
The color? whiteness (L* value) of acorn powders varied ac-
cording to the contents of total polyphenols. Browning reactions

occurred under different drying conditions. The results showed
that acorn powders dried with hot air at 40°C presented higher
L* value than the other drying conditions in the study. The ef-
fects of drying methods on the amylose and RS content of the
samples were also evaluated. The results indicated that acorn
powders dried by hot air at 60°C had the highest amylose and
RS content than the other drying conditions. Meanwhile, acorn
starch isolated from C. glauca displayed the highest amylose
and RS content among the samples. Antioxidant activities of
acorn powders were assessed by both DPPH and FRAP assays.
The results of DPPH and FRAP assays indicated that L. casta-
nopsisifolius acorn powders showed the highest anti-oxidant
capacity. According to the results, drying conditions would in-
fluence physicochemical properties (color, polyphenol content,
amylose and RS content, and antioxidant capacity) of the acorn
powders. Therefore, how to establish suitable processes for
acorn flour production would be a main contention in the future.
The results also suggested that C. glauca acorn powder has high
amylose and RS content, and may have a great potential in the
low glycemic index (GI) functional food industry.
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Selection, cultivation and utilization of widely distributed trees to adapt to

climate change

Ching-Te Chien

In order to establish clonal seed orchards, plus trees of Zelkova
serrata in nature forests with DBH > 90 cm as well as straight
trunk were selected and the scions were collected for grafting.
Successful grafting were more than 90%. The grafted seedlings
had been planted in Kaohsiung and Nantou Counties.

Seeds of Z. serrata and Cinnamomum camphora have interme-
diate storage behavior, and seeds of Michelia compressa has
orthodox storage behavior. Further study found that germination
of seeds of Z. serrata decreased from 53% to 20% when dried
seeds (M.C. below 10%) were stored at liquid nitrogen for 30
months, whereas seed germinations of C. camphora decreased
from 83% to 0% within 12 months. Thus, the stored seeds of Z.
serrata must be checked for germination every other year and
the seeds of C. camphora must be harvest every year. However,
the dried seeds of Michelia compressa are able to be stored at
5°C, -20°C or -196°C for 3 years, provided that the arils are re-
moved and the seeds cleaned.

Seeds of Z. serrata germinate easily, but seeds of M. compressa
have morphophysiological dormancy and the seeds cold-strati-
fied for 4-8 weeks can increase germination percentage. Seeds
of C. camphora have physiological dormancy and seed dorman-
cy would be released by 15% hydrogen peroxide to promote
seed germination.

Annual Report 2014
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MIFE  B¥E © MEER

HIREEYN TIZBEANNE » EMERMNR ~ BD
FRABIRPIEE BB EAIEA (M. Lukac 2012) o SR
SEARAEEEBEREMRDIENEN—/NESD - (BHAR
A ERFFEBHIMERRSM EEBH94 ZE 2 (Hendrick
and Pregetzer 1993) o ft{FIRURFEIG RANHL FLIE T 42 8 A A
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AY)ENERFERZIFEEEM(M. Lukac 2012) -

KA EBLIRERBIEEZR FHEMRNALIMHKREE
(Zelkova serrata) ~ & 7&& & (Koelreuteria formosana) ~
@& (Liquidambar formosana) ~ FCYER (Fraxinus formosa-
na) ~ /0 (Michelia compressa) ~ ¥ Z&(Elaeocarpus de-
cipiens) E6ERITERER  HEAAR(<SMm)WAEESE
A D RRAR BN RE ML T T IBE D ELR 4
EENMRAEXRECHEEN - SERBEARRECHREE
ELEAERNMKR]  BEWNT

1. 6B 5172 0-30em R 2 MR F 8 LA F R & (4.02
kg/m’) » BEHERZ(2.89 kg/m’) » HEBREORR S0

BERARREARCFEEENFAEX

A(2.72 kg/m®) ~ BVESE(2.15 kg/m’) ~ FEIERI(1.91 kg/
m’) ~ #2(1.30 kg/m’) ©
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HERANBRER -

3. EEAR B RIRAE Y B A ESICHRE3-98 4 - B
EREEARCHE - AMERMECARENESIERS
B 2EBMRAESIEESAR  TRHRIREL
ARRERAAIRE YL SIE  AEERAH
BAIRE ST DI -

4L HEASBE<SmmARAERMNL  BERSE
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The annual productions and turnover rates of fine roots for different tree species.

species 0-5cm 5-15cm  15-30cm
BO0A
44 1.2 1.1
Michelia compressa 3 0 K
&
1.1 1.1 1.84
Liquidambar formosana 7 6 8
e
1. 1.62 .
Elaeocarpus decipiens 37 6 076
=Y
.02 1. 1.1
Zelkova serrata 30 78 6
LR 2.04 1.51 0.94
Fraxinus formosana
PAN
ks 2.38 2.22 1.36

Koelreuteria formosana
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44 S annual production (kg/m®)

[B## Zturnover rate (year’)

0-30cm 0-5cm 5-15cm 15-30cm 0-30cm
2.72 0.57 0.32 0.38 0.79
4.02 0.61 0.84 0.76 0.96
1.30 0.62 0.73 0.65 0.95
2.89 0.74 0.84 0.77 0.96
1.91 0.67 0.82 0.73 0.94
2.25 0.69 0.87 0.80 0.95
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Effects of belowground root turnover in plantations on the soil nutrients

Chin-Tzer Du, Chu-Mei Huang, Kuo-Chuan Lin

Fine roots constitute an interface between plants and soils and
thus play a crucial role in forest carbon, nutrient and water
cycles (M. Lukac 2012). Fine root productivity often exceeds
aboveground productivity in forest ecosystems, despite the fact
that live fine root biomass constitutes only a small fraction of
total stand biomass (Hendrick and Pregetzer 1993). Their con-
tinuous growth and dieback, often termed turnover of fine roots,
may constitute a major carbon input to soils and significantly
contribute to the belowground carbon cycle. It is important to
accurately estimate not only the standing biomass of fine roots,
but also its rate of turnover (M. Lukac 2012).

The objectives of the present study were to understand dynamic
changes of the fine root, and the correlation among soil nutri-
ents and fine root production for different plantations. For these
purposes, the study was conducted in six plantations (Zelkova
serrata, Koelreuteria formosana, Liquidambar formosana,
Fraxinus formosana, Michelia compressa, and Elaeocarpus
decipiens) located in Hualien County, Taiwan. The biomass pro-
duction of fine roots (< 5 mm), the fine-root turnover rate, and
major nutrients of soil for the 6 plantations were measured and
estimated. The annual biomass productions and turnover rates
of fine roots for the species are shown in Table 1, and summa-
rized as follows:

1. L. formosana has the highest annual fine-root production (4.02
kg/m®) in 0-30 cm of soil depth, the second is Z. serrata (2.89

kg/m’), and arranged in descending sequence is M. compressa
(2.72 kg/m®), K. formosana (2.15 kg/m®), F. formosana (1.91
kg/m’), and E. decipiens (1.30 kg/m”).

2. The monthly investigations of root biomass at different soil
depths indicated that the highest biomass of fine roots for all
tested tree species was observed in 0-5 cm of soil depth.

3. The peaks of fine-root biomass production for each tree spe-
cies occurred during the end of spring to the end of summer
(March to September). The fine-root production for each tree
species peaked in March (L. formosana and E. decipiens),
May (Z. serrata), July (M. compressa and F. formosana), and
September (K. formosana), respectively.

4. The turnover rates of fine roots (< 5 mm) for each tree spe-
cies were 0.96 yr' (L. formosana and Z. serrata), 0.95 yr' (K.
formosana and E. decipiens), 0.94 yr' (F. formosana), and
0.79 y*' (M. compressa) , respectively.

5. The inconsistencies in relevances of soil nutrients and fine
root biomass for each species indicated that this issue needs
to be further explored.
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Subsequent planted seedlings in Kenting coastal forest restoration area

FREEMBEARANBRIBEOFROB50%FE Tt
TEFEHBIAE4] mm - 222 cm » DEIBRBERE &
BRI ° B _FEERIEMZ M N REBEARFE23E
RBEFHRIERRT4% > IO ESEA12.9 mmEd
845 ecm WA PEREREBE - LERBEREER
BRERE - BLESNEELEEEMETEMZR
ATE > AtRARE it RREEENERERSE -
RAEHER P MFHEE(DBH) = lemz REAKEY)
12,0007k /hati H1 2848 3,4008%/ha » FHRIHAR
3.5 m HRLIBRIRES - SREEBIR6FR - ERIH
ARAERARLEE B ARZHIIR SR -

(A. Bischofia javanica, B. Millettia pinnata, C. Planchonella obovata, D. Drypetes littoralis).
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Evaluation of the second-stage plantings in the Kenting coastal forest

restoration area

Fen-Hui Chen

Leucaena leucocephala, an exotic invasive species, has spread
widely and seriously threatened the natural ecosystem in Kent-
ing National Park. During 2007 to 2009, TFRI and Kenting
National Park initiated a tropical coastal forest restoration
project. Many native tree species were re-planted for the res-
toration purpose. However, a majority of the surviving plants
were shade-intolerant tree species, and mid or late successional
species were very few. At the Shihtzu restoration site, located at
the west coast of Hengchun peninsula, L. leucocephala was re-
moved in May 2008, followed by planting of 17 native species
in June. In order to facilitate restoration and increase biodiver-
sity, a subsequent planting of seedlings of 11 shade tolerant spe-
cies were implemented in 2011, 4 years after the first planting.
The major tasks of this study were to 1) survey the survival and
growth conditions of the restoration seedlings; and 2) to mon-
itor changes in the amount of natural regeneration vegetation
and L. leucocephala.

About half of the seedlings from the first planting survived after
6 years. The average ground diameter and height of the surviv-

ing seedlings were respectively 41 mm and 222 cm. Species
with the best performance was Thespesia populnea, followed
by Pittosporum pentandrum. For the second-stage planted seed-
lings, the overall survival rate of these shade tolerant species
was about 74% after 23 months of planting. The average ground
diameter and height of surviving seedlings were respectively
12.9 mm and 84.5 cm. When considering both survival and
growth, Ficus septica and Ehretia resinosa were the most suc-
cessful species. Information of the shade tolerant species will be
an essential reference for future restoration plans in Hengchun
peninsula.

Broussonetia papyrifera was the most dominant naturally regen-
erated tree species at the Shihtzu restoration site. The density of
natural regenerated trees (DBH=1 cm) increased from 2,000 to
3,400 individual/ha, and the average height of trees was 3.5 m.
Six years after the removal of L. leucocephala, natural regener-
ated and planted trees have gradually and successfully replaced
L. leucocephala.
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Selection of Strains of Oil Camellias and Enhancement of their Utilization

H&el
Chun-Kai Hsu

R FTLEEFT TR O R - BT ARDERERZ
R~ BERENA O RRENFEEERm BT
A ITAEE - DIRORREEERFERANA - LU
HEXRENRREEE 2K -

MEXRT  BERZHEZRRID - IERUOEER
BHRERKSEERECEREREL  (FRARIEEL
TRz ki - RIRBER T 4EFARES - LUETRER
ARELMAELEETEMT ) ARETAIR IR
HEBITAIED  ARERNREHRET I RNME
B FABSHREMNRTRHF#LETY  NRBARELE
HEWBANALHERTD - AN ERNRRR
ZEFBER - NRMREZEREY D 2 RS -
ESMIEEH4ELEY  EREBARFZNENE
T BB ERRRIC GRS ImELERE
AR OBEEEE - ATLB RS MAERIIEAL
EI%ZZ‘:MEZEEIEE AR AR MR R R AT &

BHBRE - TR R S DI R M 'S
teE ,.\u%ﬂﬁzr BREEXRBNERE3% - BAW®W

ERET > BEWEGARIIER(130°C,15048) » B
{bEMEERBRAOMEIEN » WEESENWERE
BET  HIEREE  FEREMEDRE - ERAE
FR MR R RTEENERE -

¢

—O=%FE F&
TBIERXZE G RAT

This study aimed to collect genetic resources of oil Camellias,
to analyze the characteristics and oils from different varieties,
and their storage conditions, etc., so as to find good varieties
and good practices that will contribute to better the oil Camellia
industry.

The results of the study are shown as follows:

1. We selected 69 superior trees and measured their economic
traits, for the purposes of breeding them in the future. And
we have established four sites for comparative tests of family
lines of the superior trees, and to carry out studies on cultiva-
tion and management.

2. The seeds of oil-tea Camellias are intolerant to low moisture
content and possibly belong to the temperate recalcitrant

type.

3. The antioxidant capacity of the extracts from the leaves of
oil-tea Camellia (Camellia brevistyla) was different among
strains. The leaves of oil Camellias were collected and ex-
tracted by ethanol. The EA fraction was further separated and
identified 4 compounds, and all the 4 compounds processed
good Camellias activities.

4. The camellia oil quality can be improved and become oxida-
tively more stable with adequate roasting treatments.

5. Results of roasting the seeds of oil-tea Camellias indicated
that shelled seeds produced 13% more oil than those with
shell on. Regardless of with or without the shell, along with
the increasing intensity of roasting (130°C for 15min), the
phenol content and reducing power also increased. At suitable
roasting treatment conditions, the oil quality will be better
and oil will be more stable during storage.
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Attending the IUFRO World Congress 2014

HRE

Yue-hsing Huang
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The IUFRO World Congress is the biggest event of the organi-
zation, and is usually held every five years. [IUFRO’s main pur-
pose is to foster international collaborations in forest science.
The 24™ world conference of the IRFRO (International Union
of Forest Research Organizations), titled “Sustaining Forests,
Sustaining People: The Role of Research,” was held on 5-11
October 2014 in Salt Lake City, Utah, United States. The con-
ference brought together 2,500 scientists from more than 100
countries and 1,200 professional foresters from North America.
There are more than 1,300 oral presentations and nearly 1,300
posters in this conference.

The IUFRO Directors’ Forum is also held with the IUFRO
World Congress to review some current issues about forestry
research. These include gradual fragmentation of research areas
and topics and that some forest research institutes are merging
into institutions with a wider specialization. The results of the
survey of the directors of national forest research institutes over
the world demonstrated that approaches for forest research are
gradually shifting from applied science to general science. Ad-
dition to the relationship study of forest and humans, there are
many other topics, the interactions between forest and soil, for-
est and water for examples, which have few predecessors and
need to be investigated further.

Along with discussions, reports were also released on the issues
that should be addressed by current forestry science and by fu-
ture research. The results and suggestions from the conference
are summarized as follows:

(1) With regard to the huge challenge faced by today’s forest so-
cieties, it requires scientists to recruit more talents in related
fields by integrating a research network so that the highly
complex issues can be addressed.

(2) It is paramount to strengthen multifunctional urban green
infrastructure jointing with issues such as climate change,
food security and citizen health.

(3) For planning an integral development of mountain farming
communities, it is advised to learn from foreign experience
to develop a mountain village model in accordance with
Satoyama initiatives.

(4) A more diverse ecosystem service of forest is essential to a
more sustainable development for the humankind.
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Mean stem volume trajectories and asymptote of the maximum size density for natural regeneration stands of Chamaecyparis

obtusa var. formosana.
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A study on the sustainable management of cypress stands in Chi-lan-shan area

Chin-Ming Chiu

The purpose of the study this year was to investigate the self-thin-
ning of various cypress stands. In the post-clear cut man-made
forests and naturally regenerated forests, we’ve investigated the
plots that the tree mortality or self-thinning rates reached 5%, and
using the plot data on the number of trees per hectare (P) and the
mean stem volume per tree (v) to fit with the least-square method
the maximum size-density curve and to obtain the experimental
equations. The man-made forest and naturally regenerated forest
had slope values of -1.70700 and -2.122, and intercept values of
4.787 and 5.615 in logarithmic scale, respectively. With respect to
the estimates of total species diversity, the effective number of spe-
cies was 17.3 for the ground-layer vegetation and only 6.9 for the
naturally regenerated seedlings. Thus, there were significant differ-
ences on the diversity of ground-layer vegetation among the four
different cypress forest stands. The snags-and logs-cleaned stand
held the highest species richness, followed by the undisturbed nat-
ural stand, the plantation stand, and the naturally regenerated stand
in a descending order. The situation was different for the diversity
of naturally regenerated seedlings, and the rank order changed as:
the undisturbed natural stand > the plantation stand > the snags-and
logs-cleaned stand > the natural regeneration stand.

On the monitoring of large mammals, we obtained 310 inde-
pendent camera-trapping samples, and retrieved 2710 mammal
images. Among the 3 forest types, i.e. undisturbed natural stand,
the snags-and logs-cleaned stand and plantation, the managed
forest has the most mammalian species. A major part of the
mammal images was Reeve’s muntjac in each of all 3 forest type.
Occurrence frequency of Formosan serow was distinctively dif-
ferent (ANOVA, p = 0.01) within 3 forest types, yet it showed no
difference for both Reeve’s muntjac and Formosan macaque. A
principle component analysis (PCA) plot showed no segregation
between undisturbed natural stand and undisturbed natural stand.
The undisturbed natural stand site N4 is isolated from the other
undisturbed natural stand sites, which may relate to the higher oc-
currence frequency of Reeve’s muntjac and Formosan wild-boar.
On the whole, plantations were more or less grouped together in
their properties.
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The 6-grade landslide sensitivity map of That-Maxia experimental area for evaluating landslide impacts can be overlaid on the Google Earth. The
relation of landslides distribution at different scale of 3D views can be seen. And alarm information for the surrounding mountain villages can be
provided. The legend on the upper right part of figure represents the 6-grade of landslide sensitivity in different color and the red one stands for the

most sensitive level.
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Using Remote Sensing and Geospatial Information Technology to Monitor and
Evaluate Landslide impacts on the Public and Private Forest Lands

Han-Ching Hsieh

Two experimental areas were selected in this study, Mao-lin and
That-Maxia, from the public and private forestlands in Kaoh-
siung District. Three 144 km® FORMOSAT II Satellite images
covered the two experimental areas were obtained in 2007,
2009 and 2011 for carrying out the studies. An image prepro-
cessing procedure including solar radiance normalization and
geometric correction was developed to derive normalization
difference vegetation index (NDVI) for each time image. Using
the NDVI images extracted by forest-use land layers, with an
decision tree classification approach, the non-vegetation areas
and landslide areas could be discriminated from forest-use land.
After implementing the landslide change analysis through
spatial overlay analysis of the three time periods, eight kinds
of landslide area changes could be found. Combining the eight
kinds of changes according to landslide stability principle, a
6-grade sensitivity map was made for the evaluation of land-

slide impacts to the forest-use land of the two experimental
areas. The results show that judging from the rates of change
of the landslide areas from 2007 to 2009, the average impact
of typhoon Morakot is 5.12 times the rate from 2009 to 2011.
And, the 6 grades sensitivity spatial layer for the evaluation of
landslide impacts can be overlaid on the Google Earth to see
the impacts of landslide distribution in different 3D views to the
mountain villages and provide adaption strategies for landslide
management to the related government agencies.
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Investigation of Phytophthora and Pythium in natural forests and evaluation of

their influences

ARERAT
Tun-Tschu Chang
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Soil samples were collected from three nature forests and a soil
baiting method was used to isolate Phytophthora and Pythium.
About 200 ml of soil samples were placed in 1,000 ml beakers,
to which distilled water was added to a total 300-400 ml. Five
to seven leaf pieces of azalea leaves as baits were floated in
each beaker for 2-5days at room temperature. Lesion baits were
washed under running tap water for 1-2 hours and blotted dry.
Pieces of lesion baits were placed on the selective medium.
After incubation at 25°C for 2-4days, mycelia growing from
leaf pieces were transferred to 10% V-8 juice agar. More than
sixty Phytophthora and eighty Pythium isolates were obtained
from those soil samples. Three species of Phytophthora in-
cluding Ph. cinnamomi, Ph. katsurae, Ph. cryptogea has been
identified; Fifteen species of Pythium including Py. splendens,
Py. spinosum, Py. ultium, Py. vexans, Py. gracile, Py. aphanid-
ermatum, Py. carolinianum, Py. helicandram, Py. Deliense, Py.
oligandrum and five other Pythium spp. have been identified.
Ph. cinnamomi was the most dominant species in Phytophthora.
The 46 isolates of Ph. cinnamomi were tested for their mating
types. And A1 and A2 mating types were respectively 24 and 22
isolates. The ratio was about 1:1.

Pythium splendens FIEI#E1E IET0F
Mycelia and clamydospores of Pythium splendens
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Update and expanding “Taiwan Invasive Alien Species Database”: Potential IAS

HEA ~ MEAER ~ BRI - Z2PEG ST

Jung-Tai Chao, Chau-Chin Lin, Sheng-Shan Lu, Ming-Yu Tsai, Fu-Tun Hsu
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The aim of this project is to update and expand the content of
“Taiwan Invasive Alien Species Database (TIASD)” by inter-
viewing experts and to collect information from literature and
documentations so that users can access accurate and authori-
tative information on invasive alien species of Taiwan through
internet. The results of this project from January 1 to November
20, 2014 included: (1) Maintaining and updating database web
page: web page design, establishing and testing English version
of this database; (2) updating information of 100 invasive alien
species listed in the datbase; (3) updating“List of potential inva-
sive alien species”, including 56 animals, 118 plants, 2 microbi-
als by literature review and expert consultation; (4) establishing
comprehensive information of 30 potential invasive alien spe-
cies to TIASD; (5)interviewing a specialist.

The list of 30 potential invasive alien species in Taiwan with comprehensive information to TIASD

KFEEE Eriocheir sinensis
INEBEEEEE Asystasia gongetica
INEBIE Rumex acetosella

JTIREE Discophora sondaica
AINER Plecoglossus altivelis altivelis
H[EIEE Graptemys geographica
FO3E3E Passiflora edulis

#F I Sechium edule

52IEERE Cuphea cathagenensis
S#8 Celosia argentea

AL B IR NS Paroaria coronata
HOEXL Sonchus oleraceus

TRIEES Erechtites valerianaefolia
RZ5#] Clerodendrum chinense

<
$$Z 4 Ipomoea obscura

BREHIESE Graptemys nigrinoda
BIKAE Solanum torvum

$EHIZR Panicum repens
WIREM L2 Estrilda melpoda
WEZRE Melinis minutiflora

1R SR Chelydra serpentina

fis (8 BIBEEEHS Cacatua moluccensis
E L1 Coix lacryma-jobi

3B Agave sisalana

k=t Anredera cordifolia

#SE Phalaris arundinacea

TR ISR/ N Leptocybe invasa
WREEEYE Dryocosmus kuriphilus
KEFUET/ N\ Anselmella miltoni

IS RBEY Procontarinia mangicola
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Meteorological data has been collected from December, 2013 to November, 2014

BRI HAEE  RE RE
NEE A(4m) 34,382 34,382
B(4m) 34,382 34,382
B(2m) 34,382 34,382
C(8m) 34,382 34,382
C(6m) 34,382 34,382
C(4m) 34,382 34,382
C(2m) 34,382 34,382
D(4m) 34,382 34,382
E(4m) 34,382 34,382
AR A(4m) 34,382 34,382
B(4m) 34,382 34,382
C(4m) 34,382 34,382
KE A(6m) 3,475 3,475
B(6m) 3,475 3,475
C(6m) 3,475 3,475
D(6m) 3,475 3,475
E(6m) 2,324 2,324
F(6m) 2,324 2,324
a5t 431,132 431,132
—O=FE TR

RR ! SLEER) &&t

] - 34,382 103,146

- - - 68,764

] - 34,382 103,146
34,382 34,382 34,382 171,910
- - - 68,764

- - - 68,764
34,382 34,382 34,382 171,910
- - 34,382 103,146

- - - 68,764
34,382 34,382 34,382 171,910
34,382 34,382 34,382 171,910
34,382 34,382 34,382 171,910
3,475 3,475 3,475 17,375
3,475 3,475 3,475 17,375
3,475 3,475 3,475 17,375
3,475 3,475 3,475 17,375
2,324 2,324 2,324 17,470
2,324 2,324 2,324 17,470
190,458 190,458 293,604 1,548,484
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Applying sensor network to monitor forest physical environments

Jung-Tai Chao, Chau-Chin Lin, Sheng-Shan Lu, Yun-Yin Yeh, Ming-Yu Tsai, Fu-Tun Hsu

In the past four years, we have successfully built an automatic
system integrating sensor network, information management
system, and semantic web system for ecological research. Field
data was collected automatically and stored, searched, used,
shared, analyzed through information management system and
scientific workflow to understand the habitat requirements of
overwintering danaid, especially Euploea butterflies. Though
we have demonstrated the feasibility of this newly developed
methodology, it is, however, far from perfect. The aim of this
project is to improve the whole system and make it more stable,
reliable and efficient, to develop an early warning mechanism
for any failure of sensor, power, transmission, and computer
system, as well as to collect more data with less cost for further
analysis of the habitat characteristics. The results included (a)

reinforcing waterproof cases and improving ventilation for data
loggers; (b) replacing one Power over Ethernet (PoE) and an
electrical outlet at the Liukuei site; (c) replacing one N-port, and
one circuit breaker, and replugging one PoE at the Maolin site;
(d) replacing one screen, purchasing and replacing six RS232-
485 converters, repairing two data loggers, and detecting the
computer and the radio communication system at the Tawu
site; (f) replacing a hard disk at TFRI. The frequency of device,
transmission, and/or network failure decreased from 57 times
recorded in 2012 to 37 times in 2013, and 20 times in 2014.
More than 1,500,000 meteorological data has been collected
from December, 2013 to November, 2014.
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New Records of Three Potter Wasps from Taiwan by the authors in 2007.

1. Epsilon fujianensis Q; 2. Paraleptomenes m. miniatus®
3. Subancistrocerus sichelii 9.
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Study on the predators of agricultural and forestry pests

Sheng-Shan Lu, Wen-Chi Yeh

The wasps of Vespidae, including hornets, paper wasps and
potter wasps, are important natural enemies of insect pests.
Taxonomic studies of Vespidae in Taiwan were relatively lag-
ging compared to other countries. Several foreign researchers
have studied and published many new species or new records of
eumenine wasps from Taiwan in the past decades, but only few
local researchers devoted effort to this group of wasps. We have
collected 72 full-text papers relevant to the eumenine wasps
(potter wasps) of Taiwan. We have compiled 69 specific names
out of this reference collection, including detected synonyms
and misidentifications, and 54 of these have been confirmed to
be recorded from Taiwan.

We examined 122 specimens and identified belonging to 19
species from the National Museum of Natural Science, 458
specimens and identified belonging to 21 species from National
Chung Hsing University, 386 specimens and identified belong-
ing to 18 species from the National Pingtung University of
Science and Technology, and 339 specimens and identified be-
longing to 24 species from National Taiwan University. We ex-
amined 1,456 specimens from the Taiwan Agriculture Research
Institute, and identified belonging to 40 species. Thirty speci-
mens were borrowed from oversea, including the Senckenberg
Deutsches Entomologisches Institut (15), Hokkaido University
(1), Naturalis (9), Florida State Collection of Arthropods (3),
and Hungarian Natural History Museum (2) for comparison.

Totally, there are about 1,050 specimens and identified belong-
ing to 52 species from the 195 collection sites between 2012 and
2014. There are seven newly collection species in the third year
(2014), which are Anterhynchium melanopterum, Apodynerus
yayeyamensis yayeyamensis, Eumenes citreolineatus, Eumenes
labiatus sinicus, Euodynerus nipanicus flavicornis, Euodynerus
trilobus and Paraleptomenes kosempoensis. Among them, Ante-
rhynchium melanopterum, Eumenes citreolineatus and Eumenes
labiatus sinicus are three new records from Taiwan (Kinmen
Island).

This study will produce the first eumenid name list of Taiwan,
and we also expected to have new species or new records found.
The establishment of Taiwan eumenid name list, their distribu-
tion, and basic biology information could promote biological
control in agriculture and forestry in the future. In addition, it
will help the development of future conservation plan, and will
have applications to resource management.
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Matching Fiber Morphology and Chemical Composition of Tree Species to the
Applicative Quality Requirements of Specialty Papers

Kuang-Ping Hsu
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MENEBRFUE - SEMENSEENRR 858
MrEHBBERMN - BUFRNMERITRGEHHR
TERTER - BRI B SR EBRAR > HARL
MR B (LD) NILERERRR/ER °

AABEABRMN AT R EE - mESAIFER
LS B TE Rz SAE R REFTS 2 RIL/DELEAR T
NH60%~85%2 Al » FFRIBAIFAMEEZMNEE - M
IRIZL/DELE/INTR60% » 75 F SR BUEM T EARRIEE - 15
FFRERBAFRMENERERE - MAESEREE/
MEREEENLLERE  mEKRRFEANLEMILE
MR - IRIERBIAE N BB LE 228K
K Tukeyt 7E » 7EP =0.056F » Th &M HFALF L =it
MEGFBERM - MMRAZRRBEEBMEEE - HItE
RATAD - ERERRISEARR o LSRR R B R
EEAE B ESAIFERIME

s AR R LB R BITE D Bl KPR « 31
ORI 2 B TTATE » SRR S T » AR
(3849 EER I ERRRILE(53.9%) « IRz £
EESE - IREULERQ2LI)EAREAEQR6.9) - RYE
MEITE « B RRERE KB glassine (40
g) MBS  BRMLEERENKE « BENTR
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Glassine paper is a high density paper with unique glossiness
and brightness characteristics formed by a low consistency stock
under high pressing pressure. It is usually thinner and more trans-
parent than the common printing and writing paper grade. The
properties of glassine paper are affected to a large extent by pulp
refining or forming methods; however, the intrinsic characteristics
of the fibers, particularly the ratio of lumen to fiber diameters (L/
D) used to make the paper appear to exert the greatest influence.

In this study, we’ve evaluated morphologies of the fibers in the
experimental wood materials. Fibers of commercial glassine paper
and Trema orientalis wood had similar L/D values which fell be-
tween the range of 60% to 85% required by typical glassine paper.
Fibers of Fucalyptus camaldulensis, on the other hand, had L/D
value < 60%. Thus, it was deemed unable to reach the transparen-
cy requirement of glassine paper. Tukey’s test also indicated that at
p =0.05, there was correlation between the commercial glassine
paper and 7. orientalis fibers while there was no such correlation
between the former and E. camaldulensis fibers. These indicated
that T. orientalis is preferred to E. camaldulensis as raw material
for making glassine paper.

Then both T. orientalis and E. camaldulensis wood chips were
pulped using kraft process. Suitability of their fibers for making
glassine paper was evaluated. With respect to the pulp yield, E.
camaldulensis pulp yield at 38.4% was far inferior to the 53.9%
produced by T. orientalis. As for the pulp kappa number, T.
orientalis pulp at 22.3 was also better delignified than the 26.9
kappa no. of E. camaldulensis pulp. Evaluation of the resulting
products indicated that both species had strength properties
complying with the specifications of B glassine (40 g m™). Due
to its higher yield and better smoothness, 7. orientalis is deemed
a more suitable choice with lower pulping cost and worthy of
promoting for such purpose.
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Evaluation the effects of using decorative wood composite panels on the

energy saving and carbon reduction
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The objective of this study was to analyze the effects of different
insulation design on the thermal properties of interior decorative
wooden composite panels. The results indicated that Taiwan fir
(Taiwania cryptomerioides) panels have higher thermal resistance
and overall thermal resistance values than the other 2 kinds of
wooden panels, Japanese cedar (Cryptomeria japonica) and Chi-
na fir (Cunniinghamia lanceolata). The study also combined the
wooden panel and certain insulation materials to make interior
decorative wooden composite panels (WCP) and examined their
thermal properties. Results showed that WCP has significantly
better thermal insulation effects than the original wooden panels.
A WCP based on polyurethane (PU) foam as the insulation ma-
terial have the best thermal insulation effects than the others. The
temperature difference between the hot and cold side of a WCP
decreased as its thermal conductance value increased.

The temperature difference ratio (interior temperature difference/
outside temperature difference) of a test hut using WCP as in-
terior decorative panels was 0.54, which means that the interior
temperature difference is 54% of the outside temperature differ-
ence. The average temperatures of upper and lower parts of RC
wall in a non-WCP decorated hut were respectively 31.10 and
30.35°C; whereas the average temperatures of the 2 parts of RC
wall in a WCP paneled hut were respectively 30.06 and 30.18°C;
and the average surface temperatures of WCP were 29.65°Cand
29.64°C, respectively. The results indicated that using WCP as
interior decorative panels will help to moderate temperature
fluctuations inside the test hut. The overall air-conditioning?
power consumption of a non- WCP paneled hut was 12.19 kWh
per day, or 0.51 kWh per hour, the overall power consumption of
a WCP paneled hut is 9.63 kWh per day, or 0.40 kWh per hour.
Overall, the WCP paneled hut consumed 21% less power than
the non-WCP paneled one, which means that a WCP paneled hut
could decrease 1.36 kg of CO, emission per day.

FEEFHZERSSCTHERET  BAREESNENAREER
BRILIEL - EAARESESERANENIHEBRROHN
BE 0 PSR RLR1%NSREERESE -

The WCP decorative hut consumed less 21% of overall power
than the non WCP decorative one at 25°Cof controlled interior
temperature.
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Research and development on techniques for enhancing durability and

effective uses of bamboo

)
Gwo-Shyong Hwang
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In this study, ma bamboo (Dendrocalamus latiflorus) specimens
of 6 mm thick, 2.5 cm wide, and 3 cm and 16 cm long were
used for heat treatment at different temperatures (160, 180, 200
and 220°C) and different time durations (1, 2, 4, 8 and 12 h)
after oven drying at 105+2°C. Moso bamboo (Phyllostachys
pubescens) specimens of 6 mm thick, 2.5 cm wide, and 16 cm
long were also heat treated with hot press at different tempera-
tures (160, 180, 200 and 220°C) and different times (1, 2, 4, 8
and 12 h) after oven drying at 105+2°C. The weight loss, di-
mensions reduction, color change, re-swelling, bending strength
and termite-resistance of the specimens were tested.

The color of the heat-treated bamboo became dark and the col-
or difference (AE’) increased with treatment temperature and
time. The weight loss and dimensions reduction of heat-treated
bamboo tended to increase with treatment temperature and time.
The re-swelling of heat-treatment bamboo decreased with treat-
ment temperature and time. The MOR of heat-treatment bam-
boo decreased significantly with treatment temperature, how-
ever, the MOE values were almost unaffected by the treatment
temperature and time. The termite-resistant properties improved
by increasing treatment temperature.
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Color change of heat-treated Moso bamboos.
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Applications of wood-based materials in ecological engineering constructions

and monitoring of the wood properties

MIRER ~ RXA
Cheng-Jung Lin, Hsin-Yi Yu
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Wood-based material applied in ecological engineering at Yuchih, Nantou.
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Wood-based ecological engineering is an eco-friendly method of
preservation of the environment and ecology. However, wood com-
ponents in service may suffer the possibility of deterioration and
destruction. Thus, there is a need to monitor the safety of the wood
components. Two wood-based ecological constructions made of
Japanese cedar and radiata pine were setup in a Nantou County
plantation. Also, a total of 11 recent constructions (<3 years) in
Nantou and Ilan Counties; and 7 older constructions (> 3 years) in
Ilan were monitored and evaluated using visual timber assessment
(VTA) and nondestructive techniques (NDT), for a total of 18
constructions. Moreover, wood components from previously tested
materials buried in soil for different lengths of time were extracted
to understand the retain strengths and to detect deteriorations by
VTA and NDT. Increment core specimens were sampled from the
wood components to check the inside for the residual preservative
content and material deteriorations. Two wood species were as-
sayed with two decayed fungi in the laboratory. The results indicat-
ed that the deterioration and strength of wood components could be
detected and evaluated by the VTA and NDT methods. The NDT
methods included stress wave or ultrasonic wave, Pilodyn, and
drilling resistance techniques could be applied to gauge the strength
retention of wood components. The preservative retention and its
depth of penetration could be examined effectively using the core
specimens. The deterioration and strength retention of soil-buried
wood components could be estimated by inspecting and evaluating
other similarly pre-buried specimens. The strength retention and
degree of deterioration of the wood components established by the
above methods could be applied to the management of wood-based
constructions in actual service.
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Wood-based material applied in ecological engineering at Yilan.
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Wood-based material applied in ecological engineering at Nantou.
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The burning temperature of bamboo fuel pellets using a specialized burn boiler made by private manufactory could reach up to 1000°C,

which is match up to industry requirements for wood fuel pellets.
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Study on the utilization of woody and bamboo biomass and developing their

energy potential

Yu-Jen Lin, Hsin-Yi Yu

In this study, drift woods and current under-used bamboos
were made in to wood and bamboo fuel pellets and their basic
properties analyzed. The average calorific values of 5 bio-based
fuel pellets all reached the standards of the basic requirement in
calorific value for wood fuel pellets in Sweden and European
Union. A burning tests of the four bamboo fuel pellets from
thorny bamboo, long-branch bamboo, ma bamboo, and green
bamboo were also implemented using a boiler test, which was
made by a private manufacturer in Taiwan special for wood pel-
lets needs. The results showed that the heating temperature from
these 4 bamboo pellets all exceeded 1,000°C. Among them,
the highest heating temperature was generated by ma bamboo
pellet, and the heating temperature of the green bamboo pellet
was relatively low. There were only little residues after burning
of the 4 bamboo pellets, meeting the industrial needs in prac-
tice. In addition, the components, physical properties and the
components after saccharification of the pulps depending on
different operating conditions were evaluated. A tetrahydrofur-
furyl alcohol (THFA) process at atmospheric pressure digestion

of drift woods, and steam explosion process for drift woods
and long-branch bamboo(Bambusa dolichoclada) were carried
out. With respect to pulp chemical compositions, along with
increasing treatment intensity, all component content tended to
degrade. Hemicelluloses suffered the greatest degradation, it
was followed by lignin, and cellulose was the least affected. As
for handsheet physical properties, at treatment intensity of 3.85,
dilute sulfuric acid dose exceeding 0.5% resulted in pulps hav-
ing poorer tensile, tear and bursting strengths. Enzymatic hy-
drolysis results suggested that steam exploded pulp eftectively
enhanced saccharification rates, from the original long-branch
bamboo chips value of 30.6% to 87.4% for the exploded pulp,
a 2.86 times increase. The results of this study could promote
different utilization routes of domestic woody and bamboo re-
sources, develop diverse competitive bio-based energy products
and materials, increase the value-addition of using woody and
bamboo materials, save energy consumption and reduce carbon
dioxide emissions.
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Nano-cellulose derived from Chlorella pyrenoidosa as observed using transmission electron microscopy (TEM).
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Studies on the preparation of algal nanocrystalline cellulose as an
papermaking additive for enhanced performance

Chen-Lung Ho

In this study, we completed the preparations of 6 algal nanocrys-
talline celluloses (Enteromorpha linza, Cladophora sp., Entero-
morpha intestinalis, Spirulina platensis, Chlorella pyrenoidosa,
and Nannochloropsis oculata) using the TEMPO oxidation
treatment and evaluated their physical properties. With respect
to the particle size distribution, laser scattering analyzer indi-
cated that the nanocelluloses had particle diameters between
35.7 to 384.0 nm which complied with the definition of a nano-
material. In addition, of the freeze-dried and nonfreeze-dried
algal nanocelluloses, the former had larger particle sizes than
the latter, suggesting that freeze-dried algal nanocelluloses had
tendency of re-aggregating upon rewetting. Scanning and trans-
mitting electron microscopy observations of the cellulose prepa-
rations indicated that SEM was not suitable to provide clear
images while TEM was a better method for observing minute
structure of the samples. Wide-angle X-ray diffraction analyses
of the 6 algal nanocellulose suggested that after TEMPO oxida-
tion, the major 20 diffraction peaks of the holocellulose tended
to disappear. This was deemed to be caused by severe degra-

dation of the crystalline regions of the cellulose after TEMPO
oxidation. Total attenuation FTIR (FTIRATR) analyses of the
samples indicated that all the samples produced peaks at ca.
1,740 cm-1, which suggested that TEMPO oxidation modified
the celluloses, creating carboxylic (COOH) groups at the C6
hydroxyl, and the C=0 stretch had peaks at 1,740 cm™. Nano-
cellulose preparation from C. pyrenoidosa when added to paper
handsheets increased its tensile, tear, burst, folding endurance
and zero-span tensile strengths by as much as 91%, 71%, 128%,
76%, and 39%, respectively. Thus, the preparation showed a
great potential as a strengthening agent for paper and as special
functional paper ingredient.
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Hydrosol of Cinnamomum osmophloeum and the C. osmophloeum tree.
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The bioactivity and market acceptance of aromatic hydrosols from trees

Ruo-Yun Yeh

The so-called hydrosols are the aqueous fractions accompany-
ing cooling of oil-bearing steam during essential oils extraction.
Because the water soluble compounds of the essential oils
dissolved in them, certain fragrances and effects can be de-
rived. In this study, we focused on the hydrosols derived from
foliages of forest tree species, including those of Cinnamomum
osmophloeum, Melaleuca leucadendra, Chamaecyparis for-
mosensis and Ch. obtusa var. formosana. Among these, the C.
osmophloeum hydrosol has the advantages of containing higher
concentrations of effective ingredients and good acceptance of
the fragrance, thus is deemed to possess high market potential. C.
osmophloeum hydrosol contains rich cinnamic aldehyde which
renders a special taste of pungent sweetness.

It is known that the indigenous C. osmophloeum has several dif-
ferent chemotypes. The commercial C. osmophloeum hydrosols
are mainly extracted from the cinnamic aldehyde chemotype.
The cinnamic aldehyde content of these is about 300 to 2,000
ppm which due to its stimulating nature is not recommended for
use in facial applications, but amenable to topical anti-inflam-
mation use at low dose. Furthermore, cinnamic aldehyde is con-
ducive to menstruation flow, hence shall be forbad to ingestion
by pregnant women. The pH of C. osmophloeum hydrosols lie
between 3.7 and 4.1, with trace amounts of iron, zinc, copper,

and manganese at concentrations way below those stipulated
for the national drinking water standard and not affecting their
drinkability. Conversely, these trace elements might supplement
our dietary requirements. Cassia bark is widely used in different
cuisines, whereas C. osmophloeum hydrosol can also be used
like mirin or culinary wines to various dishes. Or else, be added
to coffee, soups , soy-sauce basted meats or tea-leave eggs, in-
corporated in dough for making bread or pastry therefore adds
nuance and zest to the food.

The hydrosol of C. osmophloeum has good germicidal capacity.
According to the experimental results, it possesses excellent
fungicidal actions against the common household allergy-in-
ducing Aspergillus niger, Penicillium citrinum and Trichoder-
ma viride fungi; and bactericidal actions against pathogens of
Escherichia coli and Staphyloccocus aureus. 1t is both safe and
nonirritating to the smell; thus can be used in cleaning of baby
toys, food utensils or floor. Upon diluting, it can inhibit growth
of tooth caries-causing Streptococcus mutans, and S. sobrinus
in oral cavity, helping to lower occurrence of tooth decay. Thus,
it is also suitable to be used as mouth rinse or oral refreshing
agent. It also has excellent inhibitory effect at low concentration
against Candida albicans, which is helpful in mitigating vaginal
itching and improving personal hygiene.
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Selective breeding of superior strains and establishment of a high-yield seed

orchard of Jatropha curcas L.

Han-Ming Yu, Fu-ching Ma

This project began in May 2011 and concluded in June 2014.
The purposes of the study were to screen for superior prove-
nances and establish a 1.2 ha high-yield seed orchard of Jatro-
pha curcas at the Yenchao plantation of the China Petroleum
Co. In the project, we’ve planted 58 provenances of J. curcas
in the plantation obtained from a previous study. After 3 years
of growth and summarizing the flowering and fruiting perfor-
mance of individual plants, in 2014 the survey indicated that
fruit-bearing of Provenance 34 estimated at 678 kg/ha was the
best; it was followed by 671 kg/ha of Provenance 57; 582 kg/ha
of Provenance 52; and 526 kg/ha of Provenance 55. These were
provenances with potential for high yields. As for flowering,
Provenance 4 (D-3-8) borne the highest female flowers of 416;
it was followed by 403 female flowers of Provenance 2 (D-2-2);
375 flowers of Provenance 3(D-3-3); and 305 flowers of Prov-
enance 3(D-6-8). Overall, Provenances 1, 2, 3, 4, and 5 borne
female flowers that were not much different from the commer-
cial strain of Provenance 34 and meet our expectation of culling
requirement. With regard to the seasonal variations in J. curcas
seed morphology and seed oil content, generally, during months

of July, August, and September, the seed weight, seed volume
(morphology) and oil content tended to decrease; whereas seeds
harvested during October and January of next year showed
rebound, probably because reflux (or accumulation) of nutri-
ents. The seed masses, seed widths of the provenances might
be useful references in selecting high-oil-bearing provenances.
This, however, still require further confirmation. There were no
significant differences among the seeds from different prove-
nances in their major fatty acid compositions. In the interim of
the study, we’ve done 4 batches of cross-pollination breeding,
and a total of 665 seeds were obtained. From the seeds, 309
seedlings were cultured and planted at the Yenchao plantation.
Among the cross-breeders, plants of 234x332 and 21xJ32 al-
ready flowered, indicating that Provenance 32 bears precocious
genes. DNA analyses of the cross-breeders proceeded along 4
different methods of assay. Of these polymerase chain reaction
(PCR) based on JMS and SSR primers could provide bands that
allow differentiating the parent stocks. The readout is not stable,
however, and requires further adjustment and testing.
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Plain afforestation will improve landscape of farmland and future timber harvest will increase
income of farmers. (by Chnug-chu Tsai)
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The Counseling Program of “Less carbon, more green” in Yunlin County

Ching-Chu Tsai, Jeen-Lian Hwong, Hsin-Yi Lee, Du-Jhen Lin, Jing-Yao Wang, Shao-Jun Zeng

Nowadays, global warming and climate change are serious
problems in every country. Maintaining current forests and
increasing afforestation area have become important ways to
decrease the greenhouse gas effect. Afforestation can not only
absorb CO, to reduce the concentration of green-house gas, but
also clean air, improve ecological environment, provide recre-
ational spaces and beautify living environments. Enhance the
effects of both environmental protection and living qualities are
important policy implementations in Yunlin County.

Yunlin County Government promoted a “Million tree project” and
a “2,600 hectares carbon sequestration via reforestation project
“since 2010. The quality of seedlings, planting sites, tree species,
forest tending management and pest management are critical to the
success of afforestation or greening. In order to fulfill the concept
of “planting right trees to the right sites “the Yunlin County Gov-
ernment collaborated with the TaiwanForestry Research Institute
to enhance professional knowledge of tree planting, tending, for-
est health management and greening among the various offices,
schools, communities and farmers in Yunlin County.

The Yunlin county Government commissioned Taiwan Forestry
Research Institute (TFRI) to ensure afforestation and greening
performance, enhance the effectiveness of carbon sequestration,
and improve the quality of the living environment.

The planned afforestation areas in Yunlin County have accom-
plished1109 hectares, total 2,736 households, and 4,373 parcels

of lands until 2012 including coastal areas. The afforestation
effort is enormous and difficult, requiring professional persons
to help farmers and to avoid affecting the final performance.

The Yunlin County Government has collaborated with TFRI from
September 2011 to August 2013. On the greening and afforesta-
tion counseling, there were 66 sessions of greening and affor-
estation workshops with 14,016 people participated for a total of
267 hours; 393 field work counseling sessions with attendance of
1,188 people, 2 rounds of media advertising, published 6 kinds of
afforestation pamphlet, held 8 sessions of press conference on the
tree planting activities with 3,900 people attending and set up 14
monitoring plots with 1,307 sample trees. The program provided
forestry technical assistance, professional training courses and
field counseling to the local people.

Through a series of workshops, professional courses and field
counseling on afforestation, and the aforementioned 2 projects
have achieved good rate of planting and forest maintenance and
managementEfforts of the Yunlin County Government through
various organizations, communities, schools and farmers, will
see performance of afforestation improved, carbon seques-
tration increased and implemented, global greenhouse effect
mitigated, and a healthy forest and high quality of green living
environment established in the near future. (repetitions)
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Non forest products form plain forests will increase income of farmers. (By Chnug-chu Tsai)
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A clonal garden of Eucalyptus was established by gravel-bed culture.
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The establishment of clonal gardens by Eucalyptus elite clones

Jeng-Der Chung

In 2013, the Council of Agriculture (COA) initiated a “Reactiva-
tion the idled fallow land program,” so as to enhance domestic
timber and wood pulp supply, this project encourages land own-
ers to plant trees with a timber production objective. The major
advantage of the policy is to increase the self-supply rate of wood
pulp for Taiwan’s wood and paper industry. Clonal plantations of
elite Eucalyptus clones provide significant gains in forest produc-
tivity, uniformity and wood quality. The aim of this study was to
establish clonal gardens using elite Eucalyptus clones. All the se-
lected clones show anti-galling pest (Leptocybe invasa) capability
and initially propagated by using grafting from superior trees.
We developed a micropropagation technique for elite clones of
Eucalyptus hybrid, enabling the formation of a clonal mini-gar-
den. Nodal segments from clones of Eucalyptus hybrid sprouts of

mini-stumps were used as explants. Three types of clonal gardens
were established including open-field soil, container, and grav-
el-bed culture. Gravel-bed troughs are generally 120 cm in width
and 25 cm deep. Efficiency of clonal propagation was increased
because the mini clonal gardens could be located inside the nurs-
eries. It was also easy to determine the dynamics of adventitious
rooting in mini-cuttings of the clones. Mini-cutting techniques
had been used for the propagation due to its higher rooting rates
and reduced time. In addition, since the mini-cuttings ar more
juvenile in nature, they have better rooting ability and shorter
plant production cycle. The clones showed different rates of ad-
ventitious rooting. The optimum time for the permanence of the
mini-cuttings inside the greenhouse for rooting was between 5
and 6 weeks, which varied depending on the clonal materials.
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System maintenance and data management of the Ecological Information

database of Taiwan Forestry Bureau

Meei-ru Jeng

Taiwan Forestry Bureau has sponsored and conducted nu-
merous research projects for many years, accumulating huge
amounts of ecological data for forest management and conser-
vation purposes. However, the raw data of most projects were
not properly documented and stored, which hinder the policy
makers from data reuse and further analyses. Since 2011, Tai-
wan Forestry Research Institute (TFRI) has helped the Forestry
Bureau with the system design and implementation of ecolog-
ical information database, using a metadata standard based on
Ecological Metadata Language (EML). Moreover, TFRI edited
a (digital) manual of regulations that described a standard op-
erating procedure for processing the ecological information of

research results. The protocol was distributed to every branch
of the Taiwan Forestry Bureau, and specified the procedure of
uploading raw data and metadata to the database. Workshops on
user’s guide of EML were held routinely, revised the e-learning
of EML editing (Morpho), and the editing and storing of eco-
logical raw data form past researches gradually progressed. Af-
ter being approved for public access, the uploaded data is free
for download and use. Until July 2014, the database had stored
275 datasets, including 257 public access ones, and more than
1,473,000 records.
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The effect of landscape greening and gardening of the Da-Tong Road of CEPZ. (by Chin-Yi Wu)
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The greening and gardening of industrial parks — the case of Chungkang

Export Processing Zone (CEPZ)

Yi-Hsuan Chang, Chin-Yi Wu, Jeen-Lian Hwong

The Chungkang Export Processing Zone continuously entrusted
the TFRI to handle the “overall CEPZ planting improvement”
plan in 2014. The planting improvement work of Jing-Yi Road
and Jing-Er Road was completed, with a total of 42,890 trees
,shrubs and herbs planted.

In order to make the next phase of the operation and greenbelt
park management tending strategy tol meet the needs of sites,
a graded tending strategy, the results of dividing the existing
green parks into extensive management districts, fine man-
agement districts, tree management zones, and newly planted
trees management districts four categories. The work content
includes nurture works of pruning, watering, protecting and pest
prevention process.

In accordance with the objectives of district planning and shap-
ing of the landscape tending goal, establishing the key areas
with characteristic plantings, the extensive managed districts of
the park will burn transformed into key areas of the fine man-
agement type. In order to conform the demands of make-up and
new planting to the follow-up plan, a total of 15,000 trees and
shrubs were planted and fostered in 2014. In addition, by hold-
ing regular seminars and on-the-site workshops of green beauti-
fication technology to the audience of CEPZ company staffs, we
encourage the companies to adopt the tasks of maintaining the
green belts in the park. Thereby to transfer the experiences on
afforestation and tending of the green spaces to the ownership
of the site, allowing a sustainable greening of the park.

PR EEREASCRR(RER #)
The effect of landscape greening and gardening of the Recreation Area of CEPZ. (by Chin-Yi Wu)
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Prevalence of Eucalyptus tree gall wasps, Leptocybe invasa and establishing
a standard operating procedure for its prevention
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Eucalyptus, a worldwide planted trees, is an important commer-
cial broadleaf trees. Pests of Eulophidae cause huge damages to
the trees in many countries of Europe, the Middle East, India,
Brazil, China and South Africa. In 2010, we recorded euca-
lyptus pest symptoms on infected plants after finding growth
retardation and even tree death in Taiwan. The gall wasp is
identified as Leptocybe invasa (Hymenoptera: Eulophidae). In
order to understand current status of its distribution and the pest
impact scenario in Taiwan, we announced a insecticide dosage
and treatment method based on our insecticide test results. The
results are related to the larval mortality and the residual insec-
ticide dosage was determined by using high-performance liquid
chromatography (HPLC). We developed a standard operating
procedure (SOP) of prevention and carried out a pest control
advisory. Presently, in western Taiwan, most counties except
Miaoli and Kaohsiung have varying degrees of infestations of
Eucalyptus. In the eastern region, the pest showed a punctuated
distribution of the more serious infections.

DIZEREES T35 e @ o N ERI R ©

Prevent Leptocybe invasa with tree injection. Leptocybe invasa.
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An adult wasp of Leptocybe invasa.




MAZIBEA R ARERREXKEE

MRt SN KR

Migir S EEMA

Research on the monitoring and prevention system of forest epidemic

diseases
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Test sites distribution of the brown root rot.

This project purports to maintain and update the web systems
included in the “Forest Epidemic Diseases Monitoring and Pre-
vention System.” According to a division framework system, to
continuously support the Forest Bureau on maintaining the “Forest
disease & pests control, planning and prevention center;” to extend
services and upgrading the “Diagnosis and information center of
forest diseases and pests.” These include make open to the public
the search services by maps; search individual cases by counties;
search diseased tree categories; and newly added a virtual comput-
er to back up all web data and thus increased the safety of the web-
sites. Integrated administration resources is also executed in this
project, making the forest monitoring system a connected net and
increase the efficiency of disease control. “Brown root rot investi-
gation system” and “Fern trees disease monitoring system” were
also integrated to the “Center of forest disease & pests control,
planning and prevention” and stored in the same data base so that
higher efficiency in searching, analyzing and monitoring of dis-
eases could be provided. Services of brown root rot detection and
nondestructive detection of trees were also added to the “Center of
forest disease & pests control, planning and prevention center.” A
total of 1,843 cases were accepted and consulted by the “Diagnosis
and information center of forest diseases and pests” from January
1st to November 30st in 2014. We’ve also developed a tree medi-
cal center related services and integrated the “Tree medical center”
with the Center of forest disease & pests control, planning and pre-
vention, and conducted 2 tree medical symposiums. To popularize
disease control, 8 training courses were also conducted for various
county officials in this project.
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The 2014 training workshops program for editing and archiving ecological

data packages of wetland research
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Yu-Huang Wang, Sheng-Shan Lu, Chau-Chin Lin
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The baseline data is important for the planning, management,
decision, and public involvement in the conservation of national
wetlands. For collecting the baseline data, the Construction and
Planning Agency of the Ministry of the Interior started to promote
integration of wetland ecological data as well as setup and main-
tenance of the wetland information system in 2010. The main
outcomes of this projects in 2014 were: 1) hosting four training
workshops on editing and archiving the metadata and raw data
from wetland research and monitoring programs; 2) providing
consulting services on data management and data standards for
wetland surveys; and 3) conducting a pilot study on adopting
unmanned aerial vehicles (UAV) and aerial photogrammetry to
generate high-resolution, ortho-rectified image and digital surface
model (DSM) of the Shuanlienpi Wetland for monitoring land-
scape change and hydrological modelling of wetlands.
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b FAKSAR SR

Using UAV aerial photography and post-
processing software to generate the ortho-
rectified aerial image overlaid on the digital
surface model (DSM) and the DSM point
cloud data of Shuanlienpi Wetland for
monitoring landscape change and hydrological
modelling of wetlands.
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Assessment of environmental impacts caused by educational activities in
Longkeng and Nanjen Shan Ecological Protection Areas

F155%
Chiao-Ping Wang
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Nanjen Shan, the few remaining virgin low-elevation tropical
monsoon rainforest in the world, and Longkeng Ecological Pro-
tection Areas, where the high cliffs of coral reefs, are famous
for their distinguishing protected landscapes in the Kenting Na-
tional Park. Both areas are strongly influenced by the northeast
monsoon. The maximum daily number of people allowed to
enter the Ecological Protection Areas for environment educa-
tions is respectively 400 people in Nanjen Shan and 200 people
in Longkeng for many years without revision. Therefore, their
ecological, facility and social carrying capacities are measured
in this study to evaluate the environmental impact caused by
educational activities.

Visitors cause an increase of soil hardness, a decrease of plant
species and average plant height. Plant coverage, biodiversity
and the proportion of exotic species are the highest in the plots
along trails under intermediate disturbance. Although the veg-
etation is well preserved in both areas, educational activities
might increase the spread of exotic species along the trails.
Both areas are invaded by exotic ant species, and the invasion is
more significant near the entrances.

Motivation for visiting is dominated by sightseeing rather than
plants and animals observation or ecological education. Visiting
impressions echoed the main visiting motives. Although envi-
ronmental education was chosen as the second motive for vis-
iting these areas, visiting impressions, however, were not cor-
related to the educational activities. The revisiting motivation
was built on hiking and sightseeing at both areas. Only 30% of
visitors were guided by interpreters and there was no difference
of the visiting impressions between visitors with or without an
interpreter.

According to the results of this study, there is no necessity
to adjust the maximum number of visitors for Nanjen Shan
ecological protection area. However, it is urgent in need of de-
veloping a new strategy to disperse visitors in time segments
and to strengthen the interdiction of illegal entry to Longkeng
ecological protection area. Trash from the tourist shall be well
managed and the functions of environmental education in both
areas should be enhanced.
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Winged fruits (Samaras) of Acer morrisonense
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Study on relationship between tree seeds dormancy and metabolites

Ching-Te Chien

Seeds of most Acer species are dormant and require moist warm
plus cold stratification or only moist cold stratification (moist
chilling) to break the dormancy. Thus, they have physiological
dormancy. However, there are no detailed studies on the mech-
anism of dormancy break by stratification in the genus. The
subject of this study is Acer morrisonense (Aceraceae), which
grows at the highest elevation and is endemic to Taiwan. The
effect of various temperatures on seed germination, and changes
of plant hormone, sugars, amino acids and embryo ultrastruc-
ture were determined. Fresh seeds incubated at 15/5°C for 24
weeks have reached a germination plateau of 83%, whereas
seeds treated at other temperatures had lower percentages. Thus,
the optimum temperature of A. morrisonense seeds was 15/5C.
Seeds cold-stratified at 5°C for 12 weeks germinated at > 80%
in one week. Total ABA content of seeds to cold stratified for

12 weeks was reduced about 3.3-fold, to a concentration similar
to that when the seeds germinated (radicle emergence). Endog-
enous GA; and GA, were detected by GC-MS in cold stratified
seeds but not in fresh seeds. Numerous protein and lipid bodies
were found in the plumule apical meristem, first true leaves and
cotyledons of fresh seeds. Protein and lipid bodies decreased
drastically during cold stratification. There were no significant
differences in total starch of fresh seeds, cold-stratified seeds
and radicle-protruded seeds, but total soluble sugar increased
significantly in cold stratified seeds and radicle-protruded seeds.
Concentrations of total amino acids in seeds increased after cold
stratification. Conclusion that cold stratification involves in the
changes of plant hormone, proteins, lipids and sugars in seeds
of A. morrisonense and finally promotes seed germination.
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Cumulative germination percentages of fresh Acer morrisonense seeds stratified at 5°C
in dark for 0 (control, ), 4 (0), 8 (¥), 12 (A) weeks and then incubated at 25/15°C in

light after cold stratification

Annual Report 2014

Taiwan Forestry Research Institute

59



60

ERREEBTEEEZRE

BB R

PRRGEBENTRENERFELRK  ER2A
EHBERIEMEIE - BN LERADBEABENAE
it KERSERRAMBNAEELHFER - AMEH
BAEYESMNZEI TR - BERTFZWENE
Ko HRARZH NEEKEEENREEY - 505K
JER TR REFRE  BEEYMEMINERERIE @ 57
LHRBREECHRBEENXIBERE  WHERE °

AEfFrERlFERM T AERFRAETERARLEESN
ZEBRAAEY)  SHMEEREEIRE  ETHAY SRR

MBS > R EEESN  ETERIMRE - KL
RIS E B AEREED - {EMZESIKEN R -

2 E=FESRIRERBIMIRILE « ZBREL
B NMERESNEMDDHSHRERE - DHIRER
28FH507E ~ 27R 213 S 30R23 IRERRIAIEY) - ;R
BARED DRI FRNEEMEARRAT © FER P RIREFL

—BAERZHEEENFFEEREREED

Z IS ERBAEYIIRE

MABHEREARE - HREFAES MK - Rt EHE
KES BB 27 sFE TR - (DEIR—ETESE
BERBWRERFTEBIBY)Stenolepia tristis (Blume)
Alderw., i & 3R A 2 B ER T Philippine Journal of Science ;
(2) AREIEE ~ BE RN FIE - ok et R
MH 2 SSeEREEY T M A REK  HPBEEEERE
HI3E 711 ; Q) EN—ENRFFEEREREZEEED
K% BB Y Aglaomorpha cornucopia (Copel.) Roos
ETHBTES  IRIEREL DB TR ERA
WENZE R EIEAMBEY  EITRIMRBEKEZRE 2
FER 5 WLITESEBIFT IR EC BLERBM K - BB EER
EHMM R TEE  ZBME - EITD T RAABEERME
WEIFEBEMTAEHRFIEX « 8K O)FEMEIHA
JEB A BHEETT @ JIMREFERZBR - HZOMFEE
R EIERAFEN -

Aglaomorpha cornucopia (Copel.) Roos: a rare horticulture-potential fern in the Philippines.
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Conservation of Threatened and Economic Pteridophytes in the Philippines

as Affected by the Climate Change

Wen-Liang Chiou

The crisis of biological resources caused by climate change has
become a severe challenge to overcome globally. The increasing
human population and economic developments need numerous
agriculture lands and thus destroy large area of natural habitats,
resulting in rapid decreasing of biological diversity including
many ferns with economically potential. During the past 50
years, the Philippines have also faced the same harsh situations.
Conservation of many ferns having economical potential therein
is urgently needed.

This collaborative research, focusing on the threatened and eco-
nomic ferns in the Philippines, is conducted by pteridologists
of both the Philippines and Taiwan. The aim is to facilitate the
conservation and sustainable uses of those threatened ferns by
means of investigating them in the Philippens, evaluating their
threatened statuses, and exploring their taxonomy and reproduc-
tive biology,.

During a 3-year study, investigation and collection of ferns
were conducted in Mt. Apo (Mindanao), Mt. Kitanglad (Min-
danao), and Balinsasayao (Negros), and respectively a total of
150 species (belonging to 28 families), 213 species (27 fam-
ilies), and 231 species (30 families) of ferns have been found

and collected. At least three duplicates of each were collected.
Each of those duplicate specimens has been deposited in the
herbarium of Taiwan Forestry Research Institute, Museum of
Central Mindanao University, and the Philippines National Her-
barium, respectively. Results of experiments and analyses based
on those materials and some others from elsewhere are: 1) a
newly recorded genus Stenolepia is found in the Philippens; and
a paper antitled “Stenolepia Alderw. (Dryopteridaceae), a fern
genus new to the Philippines” has been published in Philippine
Journal of Science; 2) results of the statuses of evaluating 886
species of ferns in Asia, including 71 Philippines species, are
published; 3) a rare fern endemic to the Philippines, Aglao-
morpha cornucopia (Copel.) Roos, was selected and cultured
by spores. The sporelings were produced successfully after 13
weeks of culture. The method can be applied to the propagation
of this rare plant and facilitate its ex sifu conservation; 4) results
of molecular and morphology analyses entitled “Molecular phy-
logeny and biogeography of the fern genus Pteris (Pteridaceae)”
has been published by the Taiwanese and Philippines research-
ers; 5) all researches have been conducted by scientists of both
countries to share the experience and results, and thus achieve
the goal of collaboration of the both sides.
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Correlation coefficients among wood properties for different stand densities of Chamaecyparis formosensis plantations.
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Studies on the growth and wood properties of stand density for red cypress

plantations

Chin-Ming Chiu

Protection of ecological environments and conservation of
natural resources are the current worldwide trends. Therefore,
the ban on cutting of natural forests is likely to continue. Under
the circumstances, it is important that sustainable and intensive
management of man-made forests through silvicultural and ge-
netic manipulations should render them to be the main emerg-
ing providers of forest products. Red cypress (Chamaecyparis
Jformosensis) is the most valuable species in Taiwan and pres-
ently, the canopies of its plantations have already closed which
leads to some concerns and problems, such as with the increas-
ing stand age, how to determine the optimum stand densities
per unit area and how to improve the wood quality of plantation
trees are troubling the forestry agencies. Therefore, we’ve se-
lected experimental sites in permanent plots of different stand
densities in red cypress plantations at Chilan Mountain area of
northern Taiwan. The original planting space was 1x1 m” in
1980. The stand had undergone severe self-thinning at 8 yrs of
age, so the stand densities were adjusted to 5,000, 2,500, 1,600
and 1,100 tree/ha, while the control plot had 8608 tree/ha. In
order to avoid disturbing the permanent plots, we applied some
non-destructive techniques to sample 3 trees of close to the av-
erage characteristics from each plot. Then one of the sampled
trees of each plot was cut for doing stem and growth analyses,
biomass, wood strength and carbon sequestration estimations.
Base on the experimental results, we concluded that the non-de-
structive techniques can be used to successfully evaluate the

ultrasonic velocities? and mechanical properties of the standing
trees, logs and clear specimens of red cypress. In addition, the
average ultrasonic velocity of clean specimens was about 8.8%
higher than the logs; and that of the logs was about 6.3% higher
than the standing trees. However, certain nondestructive tech-
niques were limited in their capacities to evaluate some wood
properties. The ring width, earlywood ratio, ring density, and the
maximum ring density are key factors affecting wood mechani-
cal properties. For sapwood thickness, and the branch to foliage
ratio of the red cypress trees, the lower stand densities have the
larger values than the higher stand density ones, but for taper
of stem ratio, the opposite are true. The best regression equa-
tion for biomass conversion and expansion factor of the above
ground parts? (BCEFa) to the stem volumes indicated that M
(kg) = 411.7V(m’). urthermore, the optimum CO, sequestration
was found in stand with 2,500 stem/ha density, reaching 268.6
Mg/ha at 30-yr-old and the average annual net CO, sequestra-
tion was 10.2 Mg/ha/yr. The results could be a useful reference
for the tending practices of red cypress plantations; to control
stand density at various age; and to produce both good qualita-
tive and quantitative growths, while maintaining bio-diversity
and keeping the plantations sustainably producing.

Key words: Red cypress plantations, competition density effect,
self-thinning curve, non-destructive test, carbon sequestration
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Students are learning how to culture ferns with fern culture kit.
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Popular science activities: development of a fern culture kit for the teaching

purposes

Huang Yao Moan

Life cycles of plants are more complex than those of animals,
but are quite stable and variable Ferns have independent game-
tophyte and sporophyte generations. These characteristics are
rarely seen in other plant taxa. Thus ferns not only offer a suit-
able material for observing the life cycle of the plant, but also
for conducting other experiments. Unfortunately, no fern culture
kit for teaching has been developed in Taiwan. Commercial fern
culture kits were available in foreign markets. However, high
cost of these kits and the potential of biological pollution from
foreign fern species are important concerns and need to be ad-
dressed before applying these commercial kits for educational

purpose.

A newly developed fern culture kit in this study contains plastic
cups, culture medium, and spores of native aquatic fern (Cera-
topteris thalictroides (Linn.) Brongn) grown in Ilan area. Under
suitable cultural condition, spores initiate germination within
one week. In the 2™ week, gametophyte produces antheridia
and archegonia. Young sporophyte develops from gametophyte
in the 4" week, and develops into mature sporophyte 7 weeks
later. The complete life cycle of the aquatic fern is ca. 12 weeks
which is within one semester.

Twelve seminars/workshops were hold in Taipei Botanic Gar-
den and 6 schools during July 20th to November 10th 2013, to
demonstrate how to culture ferns by using this kit. A total of
117 teachers and 481 students participated in these workshops.
They learned not only how to culture ferns but also how to
observe the fern life cycle. Comparing to seed germination and
plant growth of flowering plant, the growth of gametophyte
generation of fern is relatively slow and needs high air humid-
ity. People need to have more patience to culture ferns. This
also reflects the general misunderstanding that ferns are difficult
to plant and care. Continuous education and experiences from
mistakes will break the long-standing misconceptions.

The fern culture kit has several advantages, including cheap
price, easy operation and short culture period. It is a suitable
teaching material for biological experiment in elementary and
high schools. Meanwhile, the deployment of native ferns will
avoid the biological pollution of exotic species.
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Preparation, kinetics, waste liquor recovery and utilization of Leucaena
leucocephala pulps using several high-boiling-point alcohols

Chen-Lung Ho

Diminishing global wood resources coupled with a policy of
moratorium on log harvesting in Taiwan have led to tremendous
pressure for the pulping industry there. This also led to a greater
stress on the effective utilization of woody wastes. Leucaena
leucocephala is an alien invasive species causing extensive
ecological harms along the southern coastal forests of Taiwan.
Removal of the species is desirable and pulping of the harvested
materials might provide alternative supplies. At present, chemi-
cal pulping is largely dominated by the kraft process which has
certain shortcomings. Thus, novel and low polluting pulping
processes have significance in total utilization of woody wastes
and environmental protection. Organosolv processes have been
examined by researchers and their applications reported in
important global journals. These processes are shown to have
potential of substituting the traditional methods. According
to the reports, high-boiling-point alcohols have low cooking
pressures, thus with higher safety and recoverability, which are

prerequisites for industrialization. There is no pertinent report
on the high-boiling-point alcohols pulping of Leucaena leco-
cephala, however. Thus, four kinds of high boiling point alco-
hols as pulping agents were used. These were ethylene glycol,
1,3-propanediol, 1,4-butanediol, and tetrahydrofurfuryl alcohol
(THFA). Among the pulping chemicals, THFA produced pulp
of the lowest kappa number while gave the highest pulp yield;
more than 5% higher than the yields of conventional alkaline
pulping processes. Thus THFA pulping of Leucaena leucoceph-
ala is deemed optimal among the organosolv pulping processes.
THFA has higher delignification rate at the initial pulping stage.
The chemical mainly attacks lignin and hemicellulose with min-
imal dissolution of cellulose. In addition, all organosolv pulps
had poorer strength properties than traditional kraft pulp. This
is probable caused by the presence of acid in the cooking liquor
leading to overall weaker fibers.
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Studies on the pollen storage, controlled pollination and embryo development

of Amentotaxus formosana
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A. formosana seed cone containing a single seed surrounded by an aril.
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Amentotaxus formosana is an indigenous tree found only in the
southern parts of Taiwan. These trees have already been listed as
one of the conservation tree species and protected by the govern-
ment due to scarcity of its population. However, a major limita-
tion of the species is poor seed production in Taiwan due to its
weak reproducibility. The goal of this project is to provide infor-
mation about the reproductive biology of 4. formosana growing
in seed orchards and in natural stands. The information should
make it possible to determine its reproductive potential, reproduc-
tive success rate, and provide methods to increase cone and filled
seed production. 4. formosana is dioecious and its seed cones are
highly modified, each cone containing a single seed surrounded
by an aril. Its reproductive cycle is similar to other Amentotaxus
and spanned 15 months from pollination to seed maturity. In
this study, 49 cuttings of 15-year-old A. formosana in Fushan
Botanical Garden were air layered as a propagation method that
allowed us to root branches. The method was girdling the stem,
removing a band of bark 1.5 cm wide all around the stem, cover
the cut with a ball of moist moss and wrap moss ball with a piece
of black plastic. Band girdling is a way to stimulate 4. formosana
cuttings into producing more flower buds. Early June is an ideal
time to begin air layering. Then the sexual reproduction of A.
Jformosana was described for the container-grown clones. Pollen
cones ended dormancy in middle-March, and microsporogenesis
occurred in late March. Mature dry pollen was about 25 pm in
diameter. The seed cones ended dormancy at the end of March
2014; cone opened to expose the ovules, and soon afterward
pollination drops were secreted. Pollination occurred about 1~2
week in early April. Megasporogenesis occurred in late March
but female gametophytes did not mature and the fertilization did
not take place until early June. The interval between pollination
and fertilization was about two months. An archegonial complex
formed containing 2 archegonia. Seed maturity was in May and
June of the next year.
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Regulation of invasive Ailanthus altissima in Middle Europe by its Taiwanese

native pests
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The tree-of-heaven (Ailanthus altissima (Mill.) Swingle) has
been introduced as an ornamental plant to Europe for almost
200 years. In the past decades it has become one of the worst
alien plant species which cause significant damage to ecosys-
tems and human activities. For its classical regulation methods,
such as removal of the plants, herbicide application or their
combinations, these have low and temporary effect but entail
a high cost. Moreover, their application is limited especially in
protected areas. Therefore, there is an urgent needs to search
for high specificity and effective bio-agents to eliminate the
target trees. In China and Taiwan, the original habitats of the
tree-of-heaven, many native pests and diseases have been de-
scribed. But the tree is distributed only on high elevation areas
in Taiwan. The reason for the phenomenon is worthy of farther
investigation. In this project, we’ve collected the most harmful
pests of the tree-of-heaven found in Taiwan. Then one of the
pests will be established in a laboratory culture in Slovakia to
evaluate its trophic affinity to native economically important
tree species and its destructive effects on this alien tree. We’ve
also mapped the health conditions of tree-of-heaven popula-
tion in Taiwan, to study the biology of the pests in their natural
conditions and tree-pest interactions. Upon approval of the EU
import permit of this pest, it will be released into the natural en-
vironment.

REEERRHIARERR

Invasive Tree-of-heaven population grew in Slovakia.

ERERSERENERIERES

Herbivorous insects of tree-of-heaven were collected in Taiwan.
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Delegation visited the “proPellets Austria Association” in Austria and Dr. Christian Rakos (the second one from

right), the President of the Association, hosted in person.
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Study on promoting innovations in multifaceted utilization of domestic wood

and bamboo resources

Yu-Jen Lin

According to the initial project outlines, we’ve implemented
the following works: 1) held a forum of “2013 Developmental
Forum for Excellent Bamboo Products Industry in Taiwan,”
invited researchers and experts on bamboo process utilization
to share their work experiences, design ideas, and future pros-
pects; 2) established a website “Taiwan Bamboo Resources
Communication Platform” to foster the spirit of the Forum and
to extend related information exchange to academics, experts,
businesspersons, and the general public, who care about the
domestic bamboo resources utilization and development; 3)
held a training course for timber logging operation with small
machines to train young people on the specialized knowledge
and skills of timber harvest without knowledge gap; 4) visited
a bamboo forest in Kyushu, Japan to learn their management
and mechanical harvesting technologies; 5) visited the “proPel-
lets Austria Association” in Austria to explore their extension
policies and experiences of biomass handling, knowing that
wood pellets have become an important alterative to develop

bioenergy in Europe and will see continuously growth in global
consumption markets; and 6) drew up a draft on the promo-
tional measures for biomass utilization. All these works were
smoothly implemented according to the project procedures and
reached expected results. The results can provide references to
energy development and for strategy modulations of the for-
estry authority, as the results provided helpful information and
feasible advices to promote efficiency of forest management, to
increase green bioenergy utilization, to enhance the wood and
bamboo product innovations, to build supply chain of wood and
bamboo processing industry, to revitalize the forestry industry
in Taiwan, and to strengthen international cooperation with re-
lated research institutes abroad.
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Major events JANUARY—DECEMBER 2014

JANUARY

e The TFRI together with the Cultural Bureau of Taichung City Government, the Huluduen Cultural Center
of Taichung City and the Wild-Tong Trees Workshop held an opening media session at the Guest House of
Imperial Envoys, Taipei Botanical Garden on Jan. 15 to co-host “Plantsetangled—World premiere of fiber
plants special exhibition.” The exhibition displayed themes of cultivation, selection, and industrial shifts of
fibers for weaving such as from paper mulberry, bulrush, beautiful galangal, banana fiber, ramie etc. The
exhibition expired on June 29.

FEBRUARY

* Representatives of Taipei Landscape Engineering Association and Chinese Mainland Xiameng City Municipal
Garden and Forest Bureau Chief Mr. Yin-Jia Tsai for a total of 7 persons visited TFRI and Taipei Botanical
Garden on Feb. 13.

e On Feb. 24, The Director General Dr. Star YS Huang led colleagues at the Hengchuen Research Center to
meet visitors of a group of 20 plus from the Committee on Financial and Economic Affairs of the Control
Yuan. After briefing the guests on the missions of Hengchuan Tropical Botanical Garden, a guided tour was
provided.

MARCH

e Mr. Chien-bei Chen of National Tainan Arts University came to TFRI in March and instructed the art of botanical
drawing to volunteers of Taipei Botanical Garden so as to improve their interpretive quality and drawing capacity
of the props.

e On March 5", 10" and 13", the Division of Technical Services held ttree training and internal audit sessions
of “2014 Protection of Personal Information Course.” A total of 259 persons partook in the events.

* Director General Dr. Huang and Division Chief of Forest Protection, Dr. Mong-lin Wu took parts in a
“Woodpecker Tree Protection Project” of New Taipei City which purports to train qualified tree pruning
technicians, tree protection volunteers and a council of advisors for tree medical service members on March 6"
on the occasion of certificate issuing ceremony. Dr. Huang was accorded with the title of Chief Councilor of
the tree medical advisory council.

* Associate Researcher Dr. Cheng-long Ho of the Division of Wood Cellulose in due course of researching on “A
study of pulping, kinetics derivation and waste liquor recovery of Leucaena leucocephla wood using several
high boiling-points alcohols,” has submitted a paper to the 6" Annual Meeting of the Japan Wood Research
Society at Matsuyama, Japan and was invited to present on March 12 to 16.

e The Lienhwachih Research Center hosted a 2014 Translocation Study Tour of the Volunteer Corp of
Lienhwachih on March 14 and 15 by visiting the Pitsutou Botanical Garden, Chiayi Arboretum and Alishan
Forest Recreational Area in Chiayi County. A total of 26 persons participated.

*  The President of World Bamboo Association Ms. Susanne Lucas accompanied by a Harvard University
plant taxonomist Ms. Julie McIntosh Shapiro visited the herbarium of Taipei Botanical Garden on March 16.
They were hosted by Dr. Wen-liang Chiou, Chief of Division of Botanical Garden, Dr. Tsai-hui Chen, Senior
Researcher of Division of Silviculture, and Dr. Jin-ming Lu, an emeritus bamboo specialist. Bilateral discussion
on Taiwan bamboo species, bamboo resources, and digitalization of the herbarium collections were held.

e Mr. Jian-fan Chen, Assistant Researcher of the Division of Botanical Garden, in the course of executing
“Resource plants survey and compilation of the flora of Solomon Islands,” visited Fiji and the Solomon Islands
during March 22 to May 6.
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TFRI in conjunction with the National Miaoli Agriculture and Industry Professional High School held a “Forest
harvesting technique training course” on March 26 and 27. A total of 34 Forestry Department student of the
school took parts.

TFRI held a “2014 forest protection and management personnel education, training and performance review
session” on April 1 and 2 at the Hengchuan Research Center. A total of 25 persons participated.

Drs. Wen-liang Chiou, Chief and She-wen Chung, Assistant Researcher of the Division of Botanical Garden
in the course of executing a “Taiwan-the Philippines cooperative project—conservation of economical ferns
threatened by global climate change” visited the Philippines on April 1 to 14, and April 5 to 14, respectively,
to collect research materials. Dr. Chiou also visited Cebu to take part in the “23™ Philippine Biodiversity
Symposium” and presented a paper there.

TFRI in conjunctions with Shei-pa National Park Administration, and the Experimental Forest Administration
of the National Taiwan University held a “2014 International Symposium of Canopy Ecology Conservation”
on April 18 on the campus of National Taiwan University.

Drs. Yin-sheng Wang, Senior Researcher, Division of Technical Services, Dr. Jun-chen Lin, Chief of Division
of Forest Economics, and Pei-jung Wang, Associated Researcher, Division of Forest Economics took parts in a
“518 Cultural Innovation Fair of Museums” hosted by the National History Museum with a theme of “Display
of artifacts made from tree branches, flowers, fruits and seeds as decorative items.” The display utilized
materials gathered from pruning or thinning of plantation to make artifacts and DIY toys, and was meant to
promote the renewable and carbon sink function of the forests.

TFRI together with Taipei Municipal Government, Taiwan Urban Forest Health and Beautification Association
etc. held a “2014 International Symposium on Tree Protection—using Daan Forest Park as an example of
natural disaster prevention practices,” on May 19 on the campus of National Taiwan University. And the next
day, on May 20, a “2014 International Symposium of Tree Medical/Tree Art in Practice” was held at TFRI.
Tree medical specialists from the US, Singapore, and Japan were invited to lecture on concepts and practices
of urban forest maintenance and management. The session provided important guidelines for setting the
domestic tree health management regulations.

Ms. Ruo-yun Yeh, Assistant Researcher of Division of Wood Cellulose, in order to further her study on
production of forest essential oils and sustainable forest management, flew to Portland, Oregon, USA from
May 19 to November 21 as a visiting scientist at the World Forestry Center there.

TFRI and Taiwan Technical Association of the Pulp and Paper Industry (Taiwan TAPPI) cohosted on May
21 to 23 the “2014 Pan Pacific Conference of the Pulp and Paper Industries—a future of the world based on
sustainable forest biomass.” Representative of the US, Canada, Japan, Korea, Indonesia and Taiwan reported
on the status of their paper industry. Then the President of the YFY Group, Mr. Shou-chuan Ho, Prof. Lennart
Salmén of Royal Swedish Academy of Science and Technology, also President of International Association of
Wood Science (IAWS), and Prof. Hasan Jameel, Dept. of Forest Biomaterials, North Carolina State University
were the illustrious keynote speakers.

Fushan Research Center and Luzhu Township Administration, Taoyuan County teamed up and held on May
22 and 23 a “2014 Interpreter Training of Fragrant Flowers Ecosystem Guiding and Applications” course.
Wherein how to use fragrant flowers to promote local specialty agriculture and community development were
taught.

Annual Report 2014
Taiwan Forestry Research Institute

81



82

JUNE

JULY

—O=%FE F%

TERRERFREGMERRAT

‘s
0.'
LI
\

L]

Dr. Jin-sheng Tong, Associate Researcher , Mr. Huan-yu Lin, Assistant Researcher, and Der-bing Chang,
Appointed Assistant of Division of Botanical Garden took parts in an international cooperation exchange
program studying “Using natural enemy insects to control an invasive plant from Taiwan to mid-Europe—
Ailanthus altissima” and visited Slovakia for research exchange during May 22 to May 31.

Dr. Chih-ming Chiou, Chief of Division of Forest Management, in carrying out a study on “Effects of different
stand density growth and wood quality of red cypress (Chamaecyparis formonsensis)” visited Seoul National
University, Seoul, Korea to participate in the Joint International Symposium by Korea, Japan and Taiwan—
Sustainable Forest Ecosystem Management in Rapidly changing World, to present a paper and visited the
experimental sites of Korean plantation forest management.

On May 29, the 2014 Forest Watershed Management Symposium was held at the TFRI. A total of 103 persons
participated.

The Tree Medical Center of the TFRI and the New Taipei City Government held a “Woodpeckers Tree
Protection Program” at the Martyrs’ Shrine garden of Tamshui. The TFRI staff provided two professional
technologies of “tree health inspection” and “diagnosis on tree decay—tree injection.” Precious old trees of
the township were given health checkup and the insect and disease prevention measures.

On July 1~3, the Fushan Research Center co-hosted a “professional teachers of insects workshop” with the
New Taipei City Sustainable Environmental Education Center. Close to 20 persons of elementary and middle
school teachers participated.

The TFRI, together with the Biodiversity Research Center of Acadmia Sinica, and Dept. of Life Science,
Donghai University, held a “Central Taiwan Field Techniques Courses” on July 1 to 11 at the Lienhwachih
Research Center. The courses focus on the climate type, flora and fauna and cultural development issues of
subtropical regions to train researchers on on-site field work and analysis prowess.

According to an estimate of archeologists, the Shantseding area of Chiayi City was suspected to have a metal
age relic site about 2,000 to 400 years before present. The site mainly concentrates at the palm tree zone of
the Chiayi Arboretum. TFRI has agreed to the application by the Chiayi Municipal Government to excavate
the site using mechanical and manual methods. This endeavor represented the first test excavation of an
archeological site 300 years after the founding of Chiayi City.

TFRI, together with the Biodiversity Research Center of Academia Sinica, and Dept. of Life Science, Donghai
University, co-hosted a “Taiwan Field Biology Course Workshop” on July 15~26 at the Lienhwachih Research
Center. A total of 30 students from 16 universities participated in the event.

Dr. Yu-huang Wang, Special Appointed Researcher, Division of Forest Protection, flew to Tsukuba, Japan on
July 16 to 19 to take part in the Fifth Global Biodiversity Information Facility (GBIF) Asian Nodes Meeting.

Dr. Wen-liang Chiou, Chief and Shih-wen Chung, Assistant Researcher of Division of Botanical Garden in the
course of studying “Flora Collection of the Solomon Islands” project, went to the Solomon Island during July
19 and August 2, to collect research materials.

Dr. Mong-lin Wu, Chief of Division of Forest Protection, Dr. Ching-der Chien, Senior Researcher, and Dr. Yi-
Ching Huang, Associate Researcher, Division of Silviculture, took parts in the “2014 Taiwan International
Biotechnology Exposition” on July 24 to 27 at the Nangang Exhibition Hall, Taipei World Trade Center. They
have exhibited their research achievements in “Establishment of a LAMP based inspection technique for
detecting brown root rot of trees,” “Superior strains of Taiwan indigenous Morinda citrifolia (noni)—their
cultivation techniques and development of health food,” and “The in vitro propagation techniques for a rare
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pendent decorative fern—Lycopodium phlegmaria L.” Business opportunities were explored during the
exposition.

Mr. Chien-wen Chen and Wei-show Wu, Appointed Assistant Researchers of Division of Botanical Garden in
carrying out the “Resource plant survey and compilation of the flora of the Solomon Islands” project flew to
the Solomon Island during July 28 and Aug. 20 to collect research materials.

Dr. Li-ping Chu, Assistant Researcher, Division of Botanical Garden went to Fukushima, Japan on August
1 to 6 to take part in the “Symposium for the Tadami Biosphere Reserve, UNESCO MAB Plan-Ecology,
Conservation and Sustainable Management of Beech Forests” and presented a paper.

Mr. Yuan-Rui Shu, Head of Lienhwachih Research Center led colleagues to host a production team of China
TV Co. filming an ecotourism program “MIT Taiwania” and help with the filming of a special series.

TFRI, together with the Miaoli County Government, held an activity of “Plain afforestation tending practices
course and listening to the voices of the people” at Nanzhuang, which provided forest farmers participating in
Taiwan Forestry Bureau’s incentive afforestation and rental afforestation programs the pertinent management
technologies.

Ms. Li-wan Chang, Assistant Researcher, Division of Technical Services, and Ms. Shu-hui Wu, Assistant
Researcher, Hengchuen Research Center, flew to Shenyang and Harbin Cities in Chinese Mainland on Aug.
16 to 22 to take parts in “The 8" Symposium of Cross-strait Forest Dynamic Plots” and respectively presented
papers.

Dr. Chih-ming Chiou, Chief of Division of Forest Management, in the course of studying “Effects of different
stand density growth and wood quality of plantation wood” went to Beijing of Mainland China on Aug. 16 to
24 to take part in “7" Cross-strait Forest Management Symposium” and presented a paper. He also visited the
experimental forest of Beijing University and the pertinent plantation management sites.

Dr. Star YS Huang, Director General, led colleagues and visited the Yendingwan custard apple special zone,
Taitong County, the Meilin orchard special zone, Chiayi County, and Motianlin sweet persimmon special zone,
Taichung City, respectively on Aug. 20, 21, and 22. The tour inspected planned agricultural special zones
under the forest rental program of Taiwan Forestry Bureau.

Dr. Li-ping Chu, Assistant Researcher of Division of Botanical Garden flew to Rotterdam, the Netherland to
take part in the “Program of Oak Open Days at Trompenburg Gardens and Arboretum” and presented a paper.

SEPTEMBER

The TFRI, in order to renovate the Taipei Botanical Garden, specifically restored a gazebo for resting and
drinking tea at the corner of old large pond into a Japanese style building, and on September 2, open the site
for visitors with an old address of 323, Nanmengding which harks back to the Japanese occupational period
(before 1945). Concurrent with the event, an art exhibition by the volunteers of Taipei Botanical Garden also
unfurled at the site.

TFRI and the Taiwan Indigo Dyeing Association cohosted a “Dyestuff plants special exhibition” from Sept. 2
to Jan. 4 of 2015 at the Guest House of Imperial Envoy site within the Taipei Botanical Garden. The exhibition
introduced some common dyeing plants, process of dyeing fabrics, the tools used and some delicate products.

Dr. Yu-huang Wang, Special Appointed Researcher, Division of Forest Protection, flew to New Delhi, India
on September 14 to 19 to take part in the 21* Meeting of Global Biodiversity Information Facility (GBIF)
Governing Board.
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The Taiwan Forest Recreation & Conservation Association together with Mr. Tian-yung Tan, Forestry
Specialist of Chinese Mainland Cantonese Forestry Association as well as a grouo of 14 persons visited TFRI
on Sept. 15 and exchange views.

On Sept. 17, at TFRI headquarter, a symposium on “2014 Plain afforestation experimental research and
monitoring” was held. A total of 99 persons attended.

The Director General Dr. Star YS Huang led a group of colleagues visited the Nanzhuang Town Hall, Miaoli
County on Sept. 17 and held a “Plain afforestation tending practices seminar and listening to the voices of the
people discussion session.” A total of 140 persons attended.

OCTOBER

The TFRI, together with Taiwan Forestry Bureau, Taiwan Endemic Species Research Center, and Construction
and Planning Agency, Ministry of Interior held an opening ceremony for “Taiwan Ecological Information
Portal Website” and “Community Ecology Cloud.” These were not only a new era for Taiwan ecological
information service, but also an important step toward promoting the beauty of Taiwan ecosystems and
connecting with the global ecological trends.

NOVEMBER

TFRI, together with the Taiwan Forest Certification Development Association assisted the Jang Chang Lumber
Industry Ltd. of Zhudong Township, Hsinzhu County, in obtaining an International FSC™ Forest Management
Certification attesting to its achieving forest management standard and became the first tract of forest unit

to pass the due certification process. This also represented that domestic plantation forests passed a new
milestone of responsible management.

Dr. Jing-sheng Tong, Acting Chief, and Mr. Ting-ker Chen, Appointed Substitute of Division of Botanical
Garden in the course of studying “Development and construction of indigenous and community conserved
area (ICCA) in Taiwan—application and management of the traditional ecological wisdom to ethnobotany—
ICCA in the conservation of Lanyu Community,” flew to Sydney, Australia on Nov. 8 to 19 to take parts in an
aborigine tribal study and visit and presented a paper at the 2014 IUCN World Parks Congress.

Dr. Chen-kuen Ho, Chief of Division of Silviculture was elected one of the 38" Ten Outstanding Agricultural
Experts, and visited Tianjin City, Mainland China on Nov. 12 to 16 on a visitation and exchange program of
the agricultural experts.

Lienhwachih Research Center hosted a group of 37 visitors from the “2014 Forest Visit Study Tour” of
Hsinzhu County Government on Nov. 20. A guided tour of the experimental forest was arranged.

At TFRI headquarter in Taipei and the Chungpu Research Center, Chiayi the “2014 Taiwan Bamboo Structural
Symposium” were held on Nov. 21 and 26, respectively. A total of 150 and 140 persons attended, respectively.

DECEMBER

Drs. Jung-tai Chao, Researcher and Sheng-shan Lu, Associate Researcher, Division of Forest Protection hosted
a visitor, Dr. Shin-ichiro Tohmura, from the Forest and Forest Products Research Institute of Japan on Dec.

1 to 5. They also assisted Dr. Tohmura in collecting wasp nests and other materials. Dr. Tohmura shared his
specialty by giving a lecture on the “Current and future development of cross-laminated timber (CLT)”.

On Dec. 2, the Lienhwachih Research Center held the “Fourth quarter 2014 volunteer and staff on-the-duty
educational training.” About 20 persons attended the event.
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The Division of Technical Services obtained the honor of first place in the “2014 Posters Exhibition of the
Specialized Libraries” hosted by the Library Association of the Republic of China with an entry entitled
“Perpetual life of trees—the collection and restoration of ancient forestry books.” The entry was also
recommended to be exhibited at the American Library Association in 2015.

On Dec. 21, Lienhwachih Research Center held an “Annual meeting and social event of the volunteer corp.” A
total of 28 persons participated.

On Dec. 21, Lienhwachih Research Center also hosted a group of 200 with the Elders’ Study Center from
Tsetong Township, Yunlin County and arranged a guided tour of the experimental forest.
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Confirmation of the Occurrence and Distribution
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Establishment of Hairy Root Cultures of
Nothapodytes nimmoniana to Produce
Camptothecin

Quantitative Analysis of Traditional Ecological
Knowledge: A Case Study of Paiwan People in
Jialan Village, Taiwan

Comparing the Early Growth of Pure and Mixed
Plantations of Calocedrus formosana and
Michelia formosana at Lienhuachih, Central
Taiwan

Composition, Structure, and Preliminary
Restoration Efforts of a Tropical Coastal Forest
at Siangjiaowan, Southern Taiwan

Applying Open-Source Software to Update a
Taiwanese Forest Fire Database

Succession of a Degraded Low-Elevation
Mountain Forest

Effects of Fruit Ingestion by Taiwan Barbet
(Megalaima nuchalis) on Seed Germination of
Four Native Tree Species in Taiwan

Application of Biocontrol Agents to Control
Phellinus noxius

The Effect of Ambient Temperature on the
Biodiversity of Necrophilous Beetles at
Chilanshan, Northeastern Taiwan

Susceptibility Tests of Various Eucalyptus Host
Species to Leptocybe invasa in Taiwan
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The Hybrid Origin of Adiantum
meishanianum (Pteridaceae):

A Rare and Endemic Species in
Taiwan
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Impact of Wood Biochar Addition
on Nutrient Leaching and Fertility
in a Rural Ultisols of Taiwan

Hinokitiol Induces DNA Damage
and Autophagy followed by Cell
Cycle Arrest and Senescence

in Gefitinib-Resistant Lung
Adenocarcinoma Cells
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Effects of Roasting Camellia
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analyses of the medical fungus
antrodia cinnamomea for its
metabolite biosynthesis and sexual
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Application of Multiple Criteria
Satisfaction Analysis evaluative
Operation Performance in Taiwan
Taijiang National Park

New additions to the fern flora of
Taiwan (2)

New additions to the fern flora of
Taiwan

Evaluation of quality of japanese
cedar (Cryptomeria japonica) trees
grown under different row thinning
treatments

The Anomalous Structure of Stems
of Fabaceae Seven Lianas

Essential Oil from the Heartwood
of Taiwan fir Ameliorates LPS-
induced Inflammatory Response
by Inhibiting the Activation of
Mitogen-activated Protein Kinase

Purification and immunomodulating
activity of C-phycocyanin from
Spirulina platensis cultured using
power plant flue gas
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Molecular phylogeny and
biogeography of the fern genus
Pteris (Pteridaceae)

First insights into the evolutionary
history of the Davallia repens
complex
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Begonia hosensis (sect.
Reichenheimia ), a new species
from Sarawak, Malaysia

A newly naturalized species in
Taiwan: Hibiscus asper Hook. f.
(Malvaceae)
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Essential oil alloaromadendrene
from mixed-type Cinnamomum
osmophloeum leaves prolongs
lifespan in Caenorhabditis elegans
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Essential Oil from Leaves

of Liquidambar formosana
Ameliorates Inflammatory
Response in Lipopolysaccharide-
activated Mouse Macrophages

Chemical Composition and
Anti-inflammatory Activity of
Chamaecyparis obtusa f. formosana
Wood Essential Oil from Taiwan

Development, characterization
and cross-species amplification of
new microsatellite primers from
an endemic species Cinnamomum
kanehirae (Lauraceae) in Taiwan

Adsorption and Preliminary Safety
Evaluation of Activated Carbons
Refined from Charcoals

A new phylogenetic analysis sheds
new light on the relationships in
the Calanthe alliance (Orchidaceac)
in China
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Temporal variability of forest
communities: empirical estimates
of population change in 4000 tree
species
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Ya-Zhu Shih, Keteleeria davidiana var. formosana
Chaur-Tzuhn Chen, (Pinaceae) and cross-species
Tsai-Wen Hsu, amplification in other Keteleeria taxa
Yu-chung Chiang

BMC Research Notes 7:255 Hith

Midori Tuda, B. R., Kumashiro,

Li-Hsin Wu, N. Yamada, Host shift capability of a specialist
F 1555, Wen-Jer Wu, seed predator of an invasive plant:
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The 6th EAFES International
Congress-Ecosystem dynamics
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Big data and ecology-a case of bee
camera system

Exploring ex situ conservation of
Aglaomorpha cornucopia (Copel.)
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