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目的及緣起
     此次研討會是為了慶祝日本福島縣只見町地區獲選為聯合國教科文組織人類與生物圈保留區而舉辦的，會中並邀請日本國內及國外學者對當地住民及政界人士發表演講。主辦單位為Tadami Beech and River Museum研討會名稱為「Symposium for the Tadami Biosphere Reserve, UNESCO MAB Plan-Ecology, Conservation and Sustainable Management of Beech Forests」。

    因為只見地區登錄為聯合國教科文組織的人類與生物圈保留區其中包含日本原生的圓齒水青岡(Fagus crenata)。本篇為會中唯一國外學者故以英文發表演說，由主辦單位的副館長口譯成日文。主要以台灣水青岡的生態分布現況、族群結構及現今的保育措施為他山之石，主要演講內容要讓當地的一般居民了解其他國家對水青剛的保育措施。

參訪行程

	日 期
	地   點
	參 訪 單 位

	8/1
	台北-日本東京-筑波市
	出發及行程

	8/2
	筑波市-福島縣只見町
	5小時路程

	8/3
	出席會議及晚宴
	

	8/4
	野外參觀行程
	

	8/5
	福島縣只見町-日光市
	東京大學所屬日光植物園

	8/6
	日光-東京-台北
	


過程
     本次由Tadami Beech and River Museum主辦，其新任館長鈴木 和次郎原為日本森林總合研究所之研究人員，曾多次來台考察台灣之水青岡林，屆齡退休後轉任該單位之館長。在其申請該計畫補助之初即透過森林總合研究所與台灣之聯絡人陳財輝博士聯繫台灣林業試驗所，從事水青岡相關的研究人員能否出席該研討會並提出供相關的演講，預定研討會期間約為本年度8月初。 聯繫過程中告知行程約需6日，因只見線之鐵道於前次颱風中損毀，如由汽車接送車程約需5-7小時，前後約兩天的行程含飛機及接駁。

      第一天下機後由鈴木館長接機後先在筑波市，也是森林總合研究所的所在地住宿一晚。第二天再開五小時的車程往福島縣的只見町，並入住該研討會會場之飯店。第三天上午並與擔任現場口譯之副館長河原崎里子博士也是水青岡植物的專家，共同討論演講的內容及相關口譯的細節。
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  演講前與副館長河原崎里子博士(右)討論簡報內容
   會議開始後，不可免俗的由各級長官及各級民意代表紛紛上台致詞。最後，再由只見町大家長黑川町長致歡迎詞，會中並表示本次只見地區登錄為聯合國教科文組織的人類與生物圈保留區前後歷時長達11年，經由各個專家的協助推動與當地居民對談達成共識，並且還要與聯合國教科文組織的人類與生物圈保留區的審議委員來回多次的意見答覆及改正，並且補充資料。終於成功的讓只見地區的天然水青岡林登錄為聯合國教科文組織的生物圈保留區，雖然有部分民眾仍有少許異議，但是大家還是很高興的共同來慶祝這得來不易的大成功。
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會議開始前各位代表出席的長官已先行就位，再一一上台致賀詞
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主辦單位只見町黑川町長致歡迎詞
   接著，致詞完畢即由日本國內專家上台演講，先有人類與生物圈保留區計畫推動人松田裕之教授解釋整個計畫推動的經過以及與居民對談的過程，以及最後達成共識；另外還有專門針對里山的經營及水青岡林在解說教育上的運用等等。最後登場的才是台灣水青岡生態及保育措施的演講，由於此次會議是以日語為主要語言。因此，主辦單位先請河原崎里子博士已經在英文的簡報檔內容加註日文，以方便聽眾了解演講內容，現場並由副館長河原崎里子博士進行逐字口譯。
    會後並進行Q&A由民眾及主辦單為提問，由學者及主辦單位回答問題，Q&A過程由松田裕之教授協助日文翻譯成英文。民眾對水青岡屬植物的經濟價值很感興趣。會後有聽眾對台灣為熱帶國家居然有水青岡植物感到驚訝，部份也是第一次聽到台灣有水青岡屬的植物，並且還是有文化資產保護法保護的國家天然紀念物感到不可思議。
    第四日，主辦單位已安排野外參訪水青岡原生林行程，鈴木館長也告訴我們當地居民會把圓齒水青岡當薪炭材，跟我們把台灣水青岡當天然紀念物有很大的不同，並有NHK記者隨行採訪。鈴木館長也拿來相關的報紙報導研討會的剪報，告知研討會辦得很成功，受到各單位的重視。 第五日，抵達日光市參訪東京大學植物園日光分園。最後一天，日光到東京回台灣。

[image: image4.jpg]



簡報大綱(簡報檔已先行交由副館長河原崎 里子博士加註日文翻譯)
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演講當日實況
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時為河原崎里子博士正在翻譯演講內容的神情
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會後Q&A學者排排坐由民眾及主辦單位提問
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(左為)人類與生物圈保留區計畫推動人 松田裕之教授
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研討會主持人 鈴木 和次郎 館長
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會後晚宴高呼三聲萬歲後畫下結束的句點
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會後野外參訪原生水青岡林
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次日，報紙的有關研討會的報導
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日光市預備參訪東京大學植物園日光分園
參訪心得

    本次日本只見地區聯合國教科文組織的人類與生物圈保留區登錄研討會收穫相當豐富且順利，未來有可供台灣作為借鏡及進行請益交流的機會。整理如後：
1. 目前台灣現有的台灣水青岡屬於瀕危的等級，無論就其稀有程度及景觀而言都不輸給日本，日本的水青岡目前尚無任何保護措施，因為分布範圍相當廣泛且數量相當多，但是卻無法登錄成為聯合國教科文組織的人類與生物圈保留區，除了我們為非聯合國會員國外；另一個主因是沒有日本不曲不撓的精神，可以堅持11年的反覆修正。
2. 因為本次的演講整理資料時發現台灣水青岡的族群數量正在持續下降中，必須要有更積極的作為如進行遷地保育措施及積極繼續研究了解其天然更新的問題才能減緩這物種減少的速度。
3. 亦可考慮與其他溫帶先進國家植物園合作進行台灣水青岡之遷地保育，分散本物種保存之風險，並可藉由其他先進國家對本屬植物的繁殖技術以協助台灣克服台灣水青岡的繁殖問題。
The ecology and conservation of Fagus hayatae in Taiwan

Taiwan Forestry Research Institute
Taipei Botanical Garden
Li-ping Ju PhD
I. Introduction
    Fagus species are widely distributed in the temperate areas of Europe, American, and Asia.  Shen (1992) described 13 Fagus species distributed round the world. However, only 10 taxa have been widely accepted today, i.e. Fagus sylvatica, Fagus orientalis, Fagus grandifolia, Fagus grandifolia subsp. mexicana, Fagus crenata, Fagus japonica, Fagus engleriana, Fagus longipetiolata, Fagus lucida, and Fagus hayatae.  Among them, Fagus sylvatica and Fagus orientalis are European species, Fagus grandifolia and Fagus grandifolia subsp. mexicana American ones, while the rest are Asia species.  Among the Asian species, Fagus crenata and Fagus japonica, are distributed in Japan, Fagus engleriana, Fagus longipetiolata and Fagus lucida, etc. in China.  Taiwan has only one species, Fagus hayatae.

II. General description of Fagus hayatae
Bunzo Hayata was a botanist who worked for the Governor-General office of Taiwan and investigated the local flora between 1904 and 1922.  During that period, he described approximately 1,600 new species of Taiwanese plants, and he was therefore honored as the founding father of Taiwanese botany.  In 1907, Mr. Hayata sent the Taiwan beech specimen collected by Konishi, along with a description, to Monsieur J. Palibin working at the St. Petersburg Botanical Garden for identification. In 1911, Palibin published this new species, by using “hayatae” as specific epithet of the species to honor him in “Materials for a Flora of Formosa Supplementary”.
The species of the genus Fagus have some features in common,e.g. male flowers in umbel, 2 nuts in each acorn, and with villous between midrib and veins etc.  The diagnostic characteristics of Fagus hayatae is its smallest leaves and with villous on underneath midribs when young.  Although, the original publication noted that the most closely related species of Fagus hayatae Palibin is Fagus japonica from Japan.  The phytogeny among the species of the genus, and the relationship of Taiwanese Fagus with others is under investigation.
III. Distribution of Fagus hayatae

The entire geographic distribution of Taiwan beech shows that it has a highly discontinuous distribution, and is often separated into several isolated regional populations.  There are two large populations: one from Takaishan to Lalashan, the other from Tongshan to Lupishan.  In addition, other smaller, scattered populations are located at Niaozuishan, the west peak of Ayushan, Dabaishan, and Lankkanshan. 

A morphologically similar species of Fagus hayatae in China was treated as Fagus hayatae subsp. pashania, which have been discovered in Micanshan of Dapashan range, Seven Sisters Mountain, Shennongjia, Qingliangfeng of Zhejiang, and Gansu.  The taxon is mainly distributed in mid-altitude areas, and the populations are appearantly small, and reported with great regeneration difficulty.

IV. Ecology of Fagus hayatae in Taiwan
Taiwan beech is distributed from about 1400 to 2100m in altitutes, within the range of so-call “fog forest”, such as the ridges of Chatianshan (1,500-2,100m), Ayushan (1,419m), Lupishan (1,666m), Lankanshan (1,369m), and Dabaishan (1,477m).  In the northeastern zone of Taiwan, the northeastern monsoon brings a great amount of rainfall in the winter, resulting in hovering clouds and fog year-round and even several days of snow.  On these small mountain tops, winter clouds and fogs are denser, summer foggy rain is heavier, and the temperature is presumably lower than the other mountains.  Taiwan beech grows in the areas of such clouds and fogs, suggesting the importance of temperature and humidity to its distribution.

V. Regeneration of Fagus hayatae
The Taiwan beech does not bear fruit every year; rather, it has synchronous flower and fruiting every 4-6 years depending on climate, environmental conditions, and nutrient resources.  In seeding period, the high rate of empty grain and frequent seed consumption by insects and animals influence the seed germination rate and seedling recruitment.

The seedlings occur in March and April and are vulnerable, rarely surviving under low light conditions. In beech forests, the understory is often densely covered with other plant species; therefore the light availability is low for seedling growth.  Although mature beech trees can be very tall, the seedlings struggle before reaching maturity because the thick growth of Yushania niitakayamensis fills most growing space in the understory of Taiwan beech forests, shading other plant species underneath, and their rhizomes also suppress the root growth of other plants. 
Most individous of Fagus hayatae populations were large trees with DBH more than 30cm.  Young trees of DBH less than 10cm were not existed in most populations observed, indicated regeneration of Fagus hayatae was very poor.  Natural disaster such as typhoon was also considered as limit factor of expansion of the species.

Taiwan beech is distributed at the southern border of all Fagus species. The evidence of underground pollens shows that Taiwan beech used to be also distributed in the lower-altitude area of northern Taiwan. However, the glacial recession moved Taiwan beech further upward, restricting its distribution to several mountain tops and ridges in northern Taiwan.  The global warming of recent decades will for sure influence the future distribution and survival of the species.

VI. Conversation of Fagus hayatae

Presently, the laws of nature conservation in Taiwan including Cultural heritage Preservation law had been designed in 1992 to protect endangered plant species. Accordingly the Chatianshan Nature Reserve was set up to rescue Taiwan beech.  In Tongshan, the largest Taiwan beech population, a national trail was built up to to keep away tramping damage from hikers and hence protect the species.   

The research of seed storage of the species had been completed.  The result indicated that optimal storage condition of Taiwan beech seed was desiccation to about 6% moisture content followed by hermetic sealing for storage at 4℃.   After 3-year storage in this condition, approximately 70% of the seeds were still viable.  As such, supplies of these seeds should be renewed and restored in the seed banks within the next 10 years.

VII. Conclusion

Taiwan beech seedlings struggle to grow, in fact, the Taiwan Forestry Research Institute in 2006-2008 found that seedling had low survival rate and slow growth. Many seedlings withered because they failed to sprout after winter. Therefore, approximately 600 seedlings were moved to and cultivated in Taipingshan station of Taiwan Forest Bureau, which was close to the original habitat.  However the growth stagnation problem did not improve.  Consequently, further research on the correlation between symbiotic fungi and seedling growth was being conducted by experts in an attempt to solve the problem of the artificial planting of Taiwan beech.
The way to save the species is certainly not easy.  Two possibilities to rescue the species in Taiwan should be:

a. Remove Yushania niitakaymenensis
Y. niitakayamensis is so widespread in the forest that almost no growing space is left for other plants.  Their rhizomes extend in the soil and produce a new shoot once they reach a certain point.  If Y. niitakayamensis can be cleared, the natural regeneration of F. hayatae might improve.
b. Ex-situ conservation site: Establishment of alpine botanical garden

 (above2,000-2,500m)

This species now survives as isolated populations in a few mountain ridges and peaks in northern Taiwan, and may become extinct as habitats diminish due to further global warming.  Establishment of higher habitats such as safe sites or alpine botanical garden for the species to survive is necessary.
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