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一、目的
生物多樣性是人類生存的重要基礎，自1992年里約熱內盧的地球高峰會之後，生物多樣性已被各國公認為永續發展的重要指標，而自《生物多樣性公約》於1993年生效以來，生物多樣性的保育、利用與研究也成為全球大多數國家的重要施政項目。
台灣位處亞熱帶地區，卻因地勢起伏，嵸爾小島卻包含熱帶至寒帶的生態環境，植物種類的密度名列世界前矛。近年來經濟發展、人口增加，對土地的需求也逐年增大。以往土地的開發以平原、丘陵和中低海拔山坡地為主，大面積林相變更、多面向的農業發展，以致中、低海拔已少有原生林存在，此現象目前更已侵凌到高海拔山地。由於交通之可及性，以往的生物與生態研究多以中低海拔為主，對於與截然不同植物組成的高海拔則相對被忽視了。這些地區蘊含了比例很高的特有種，其生物多樣性的研究與保育，是刻不容緩的。
波蘭位於溫帶地區(N500~N540)，除農地外，地景包括針葉林、闊針葉森林、闊葉林、草原及濕地為主。近年來該國對其資源與生物多樣性保育極為重視，除多處自然保育區之設立與研究，舉凡重大建設亦必考慮與生物多樣性保育的平衡。該國對於生物多樣性之保育研究與管理，有諸多可為台灣土地經營借鏡之處。此外，台灣以往與波蘭(及其鄰近地區國家)之接觸往來較少，以「生物多樣性保育研討會」開啟彼此交流，當可促進雙(多)邊往後更密切之合作及科學之發展。
本計畫期以「學術研討會」與中歐地區國家進行初步瞭解，促進爾後彼此之研究合作，達到「科學外交」之目的。
二、過程
(1) 行程

	日期
	行程地點
	工作內容

	94年9月1日~2日
	台北→波蘭(華沙)
	行程

	94年9月3日~ 4日
	波蘭(華沙)
	研討會。

	94年9月5日
	波蘭(華沙←→Krakow)
	參訪波蘭國家科學院植物研究所、維利奇卡地下鹽礦、波蘭科學院自然保育研究所

	94年9月6日
	波蘭(華沙→Bialowieza)
	參訪波蘭國家科學院哺乳動物研究所、Bialowieza國家公園

	94年9月7日
	波蘭(Bialowieza→華沙)
	參訪Biolowieza 植物地理研究站、Powsin 植物園

	94年9月8日~9日
	波蘭→台北
	返程。


(2) 研討會記要

本次研討會由台灣國科會與波蘭科學會共同主辦，主題是生物多樣性研究。台灣代表團由台灣大學生命科學院林曜松院長領隊，一行10人；波蘭主辦單位特別在代表團的個人識別名牌均印上中華民國國旗。會議主席由波蘭科學院動物研究所所長兼博物館館長Prof. Wieslaw Bogdanowicz與國科會駐德國代表處組長彭雙俊博士共同主持。
與會人士除台灣代表團與波蘭科學院研究人員，還有來自捷克共合國(Czech Republic)、斯洛伐克(Slovakia)、拉脫維亞(Latvia)、意大利(Italy)、匈牙利(Hungary)、和荷蘭(The Netherlands)等8個國家的研究人員。研討會進行二天，分為四個主題，共發表25篇報告，台灣代表12篇，波蘭7篇，其餘各國分別各有一篇。內容主要報導各國的生物多樣性現況、研究單位、研究方向、研究成果與未來的發展等。
第一主題「生物多樣性的變化」(Diverse of Biodiversity Change)，共發表5篇報告：闡述在人為或天然壓力下(包括土地利用、棲地碎裂、作物收穫、狩獵、污染、火燒等)，生物多樣性(生態系或物種)的變化。
第二主題「生物多樣性的基因觀」(Genetic aspects of biodiversity)，共發表7篇：敘述生物多樣性的基因層面，包括動物、植物、與微生物，如何以分子生物為工具，使用於生物地理親緣(phlyogenetics)及保育生物學的研究與應用。
第三主題為「入侵生物」(Biological Invasions)，共發表4篇：說明各國入侵生物的現況、受到的危機、進行的研究、及採取的措施等。
第四主題為「生物多樣性的變化預測」(Forecasting Change in biodiversity)，共發表9篇：敘述各國在生物多樣性的調查、分類與保育研究及工作演變歷史、生態系的模式估算、資料庫的整合等。
(3) 參訪活動
研討會後的參訪活動以波蘭科學院相關研究單位為主，另亦參訪其國家公園與植物園，每個單位都能深入淺出、鉅細靡遺的介紹其研究，也試圖尋求合作主題，以下就參觀內容介紹其絡絡大者。
9月5日
波蘭科學院植物研究所（Institute of Botany, Polish Academy of Sciences）
參訪由該所所長(ZBIGNIEW MIREK)主持簡報並帶引參觀。該所位於Krakow，成立於1953年，其研究以基楚科學為主，應用科學則與大學及其它機構合作。亦可自行指導學生，授予學位。所內分有生態學、古植物學、維管束植物、藻類學、苔蘚植物、地衣植物、及出版編輯等部門，另有標本館、圖書館、及一展示教育館；目前有93位研究與工作人員，包括29位教授，17位研究助理，26位技術人員，5位圖書館員，及15位行政人員。
標本館目前館藏有自17世紀以來由世界各地蒐集的植物標本454.000份，包括700餘份的模式標本。該館亦與世界各標本館進行標本交換，參訪當天該館與林試所標本館已双方口頭承諾進行標本交換。
古生態學的教育展示廳位於一樓中庭旁邊。其空間之配置以大幅壁畫猛瑪象（Mamoth）吸引觀眾視線，而兩側則由許多出土化石的介紹說明地球古生態學及生物多樣性之起源及生物地理學的關係；時間軸則展示自生命起源、各地質年代、至今日波蘭之環境變遷，並配以化石及實物(如水椰與菱角等)資料為佐證。
圖書館藏量豐富，至1997年館藏163,510卷，包括121,635本書冊、34.835卷雜誌、以及7,040單位的地圖、微縮影片及幻燈片。圖書館同時也收藏古老之植物相關印製品(目前有736份館藏)，包括1540年代的Dorstenius Theodoricus – Botanicon continens herbarum aliorumque simplicium. Frankfurt.

此外該所亦自行出版植物期刊及書冊、植物誌、植物分布與變遷之圖籍，由於具國際水準，而能自負盈虧。資料庫與網站的建置也是該所近年來之努力業務，透過網站(http://bobas.ib-pan.krakow.pl/Institute/english.htm)查詢可瞭解該所的一般狀況。
國際合作於該植物所亦進行多年，唯目前合作對象多以歐洲地區為主。
維利奇卡地下鹽礦(Wieliczka salt mine)
位於Krakow郊區，形成於1500萬年前，係中新世的海洋蒸發，再經地物上升而形成。該鹽礦原為波蘭的重要鹽產資源，至20世紀後由於生產成本過高，而變更其經營型態，成為世界著名的觀光景點。1978年被聯合國科教文組織(UNESCO)列為世界文化自然襲產(World Culture and Natural Heritage)，1994年波蘭總統頒布其為波蘭歷史紀念物(Polish Historical Monument)。
該鹽場共分九層，最淺處在地下64公尺，最深在地下327公尺，通道總長250公里，開放旅遊路線僅約2公里。其內有極多歷代礦工的各式鹽雕創作，極為狀觀；同時亦經營有地下餐廳、精品店、及一健身療養中心。遊客參觀需有其解說員引導。
波蘭科學院自然保育研究所(Institute of Nature Conservation, Polish Academy of Sciences)

該研究所亦位於Krakow，限於時間關係，僅由該所所長以簡報介紹其工作，復育工作的重點之一在metapopulation之遺傳學研究。在前二日的研討會中，也有該所兩位博士生分別介紹鼩鼱及蝴蝶之研究。
9月6日
哺乳動物研究所(Mammal Research Institute, Polish Academic Science)

搭巴士到別阿烏歐維也薩（Bialowieza），安排住進當地旅社之後，用完午餐立即參訪波蘭科學院的哺乳動物研究所。該所緊臨Bialowieza National Park，建築新穎，研究成果豐碩，曾得過歐洲的研究優良獎。參訪時所長Prof. Dr. Jan-Marek Wojcik邀請研究人員全員集合，並一一自我介紹其個人研究，研究內容均配以壁報展示，一目瞭然。
該研究所正式設立於1952年，早期以鼴鼠之研究馳名，1960年後配合Biolowieza國家公園之經營，進行歐洲野牛及國家公園內之長期生態研究，特別著重於原始森林內動物(如歐洲野牛、猞猁、鹿、野狼、黃鼠狼等)之形態、生理、疾病與生態等之研究，另還有至今長達43年的小型哺乳動物族群變動研究；近年更以生物遺傳的技術與觀點探討動物族群的能量流動問題。1980年間出版的「波蘭哺乳動物檢索(Keys to Vertebrates of Poland – Mammals)」 與「波蘭哺乳動物(Atlas of Polish Mammals)」成為波蘭哺乳動物研究及教育最重要的參考書籍。
該研究所編制研究人員有12-16員，所裏鼓勵其研究人員參與國際合作，以爭取國外財源，改善其設備，目前已與德國、英國、荷蘭、美國等國之研究團隊合作。除了經費之爭取，也積極吸引國內外之研究生至該所進行研究，1952-2002年間，有33位波蘭籍及2位外籍學生在該所完成博士學位。
該所亦設有標本館，主要蒐藏臨近之Bialowieza森林之動物約112,708件，此外有波蘭其它地區標本約62,955件，其它骨頦約380,000件。除典藏室之外，尚有一教學室。
阿烏歐維也薩國家公園(Bialowieza National Park)

Bialowieza 國家公園源起於1921年，1932年正式命名，為歐洲最古老的國家公園之一。面積10,502公頃，位於波蘭東北方Bialowieza原始森林的中心，也是歐洲低海拔地區最天然的森林。1977年被UNESCO列為生物圈保留區(Biosphere Reserve)，1979年復被列為世界襲產(World Heritage Site)。
該國家公園有728種維管束植物、277種地衣、及超過3,000種之真菌。定義有40種植群社會，以田麻－殼斗科(Tilio Carpinetum－oak)植群為最優勢的植物社會，常見的尚有白楊－赤楊(ash-alder)植物社會。園內規畫有「嚴格保護區(Strict preservation)」，自1921年起，該區嚴格禁止人為干擾；區內有許多巨樹，如52公尺高的雲杉，樹齡達400年的殼斗科植物，以及被風吹倒的500年樹齡之Jagiello oak。
動物超過12,000種，大部份為無脊椎動物，昆蟲約8,500種，鳥類約120種，其中不乏稀有及保育種類。歐洲野牛為該公園之代表，該種於1919年時已自該森林絕蹟，1929年復自它處引進。
國家公園亦為重要的森林研究與實驗地，華沙大學森林研究所實驗林即在此處，特別著重於森林生態系的研究。例如在森林週圍的廢耕地，即被規畫為自然演替觀察區，目前已可見白楊等先驅樹種開始拓展其族群。
觀光旅遊的重點之一在約30公頃的野生動物圈養飼育區，計有歐洲野牛、野馬（野馬和家馬之雜交種）、牛、鹿、野猪等；至於保護區只開放一約4公里長之步道供團體參觀，並須有執照之嚮導陪同引導。
本次國家公園之參訪由服務於植物地理研究站的Mr. Bodgan解說。先參觀動物圈養飼育區，之後至森林區，參觀自然演替、沼澤、孔隙更新、根拔(uproot)、松樹（火燒證據）演替等現象。公園週邊有一俄國沙皇的行獵舊宮遺址，於1944年因火燒而毀；其外緣為英式庭園，引進眾多植物，整体而言有其特色及歷史意義。目前以類似植物園之方式管理，例如其中14棵殼斗科植物因診斷結果判定將死亡，而有一計畫研究培育第二代，樹下木框圍起部分為受保護幼苗，供未來培育移植，現在則觀察其生長發育。
9月7日
Biolowieza 植物地理研究站 (Geobotanical Station)

早上離開前參觀的單位是在Biolowieza國家公園內的植物地理研究站，該站自1952年起開始進行長期生態研究(Long-Term Ecological Reseaech)，訂有六個主要目標：
1. 瞭解自然生態過程與現象，如演替、變遷、拓殖、競爭、共同演化等。 

2. 瞭解生態體系與地景在時間與空間上之規律性及特別變化。
3. 增進特殊自然地物(如湖泊、火山、自然保留區、城鎮等)之知識，包括生態系的功能與其內之現象過程。
4. 以科學為基楚，發展支持生態系的保護行動。
5. 以科學為基楚，規畫改善自然資源的永續經營。
6. 環境變化的監測。.

該研究站將研究項目訂有不同期程：短期(3~10 年)、中期(11~25年)、長期(26~80 年)、及不特定期程。在進行長期研究之前，研究該站先評估以下條件：
1. 成熟的研究概念，包括清楚的目標、假說、主題、詳細的計畫與時間表。
2. 選擇適當且長期不會被破壞的研究地點。
3. 完整的長期研究地點與系統。
4. 長期定時觀測的可能性。
5. 完整的研究程序。
6. 長期而持續的資料儲存系統。
7. 研究團隊的人力、財力、技術、與經營能力。
目前該站進行的長期研究主題超過10 個，僅舉下例：
1. 森林社會的季節性變化(1952~)

2. 野豬的掘根對森林地被層的影響(1975~1984, 1992~)

3. 柳樹在荒廢草澤的演替(1978~)

4. 演替機制(1972~)

5. 松樹與雲杉在草澤地的拓殖(1979~)

6. 火燒基地的森林恢復演化(1971~)

7. 生物入侵研究(1959~)

8. 水域保留區對森林社會的影響(1972~)

9. 乾旱草原的退化研究(1969~)

10. 濱水帶森林的變遷(1960~)

Poswin植物園
帶領解說的是該園園長Dr. Jerzy Puchlski及負責科學研究的副園長Dr. Jan J. Rybczynski。他們兩位都曾於1997年到台灣，並由林試所負責其參訪。
Poswin植物園為波蘭科學院所屬84個研究單位之一，成立於1974，其前身是植物遺傳研究所的作物種源保育中心。該園佔地40公頃，供植物蒐集、展示與實驗研究之用，目前尚計畫擴充為180公頃。成立之初以蒐集及建立樹木園為主，直到1990年才開放民眾參觀，之後多年生草本園、球莖(根)花卉園、玫瑰園、及溫室始整建完成並陸續開放；另一大型的岩石園區亦於2003年完成，以波蘭山區植物為主要蒐集展示對象。
植物園分五個部門：(1)保育與稀有植物評估；(2)植物生物科技；(3)應用生態學；(4) 園藝植物蒐集；(5) Silesia地區生物多樣性保育。全園共111職員工：研究部門38位、植物園34位、行政及技術人員39位。
植物的蒐集除供園區展示與民眾教育，也是研究及保育材料。目前蒐集有9.902種(含栽培品種)，約有3/4 的種類被栽植於室外展示區。主要包括：
1. 波蘭本土植物： 584種，含155種波蘭法律保護的植物及96種瀕危植物。
2. 具觀賞價值的木本植物：2299類群(taxa)，栽培於樹木園，以針葉樹及杜鵑石楠類為主。
3. 景觀植物：2158 類群，以草本為主，如百合、鬱金香等球莖類、鳶尾、玫瑰等。
4. 園藝經濟植物：1.224 類群，包括香料植物、藥用植物、疏菜、果樹等，其中有自17世紀以來，在波蘭曾被栽培的261個蘋果栽培品系之保存。
5. 溫室：蒐集展示熱帶、亞熱帶、及沙漠多肉植物，有1378類群。
自然生態教育中心成立於1995年，該中心每年開800班，每班20學童，上課5小時（內容包括環境教育、認識植物、解剖、形態、組織切片）和自然保育。
另有一小型文化中心，5月至9月間之週日，有鋼琴或其它室內音樂演奏，配合時花展出，名之「音樂與花季 (music and flower)」。
研究主題包括：波蘭稀有植物監測與保育、波蘭本土植物在景觀上之應用、外來觀賞植物研究、系統分類學與生物多樣性、植物繁殖研究、環境污染的植物指標研究。近年之研究更特別著重於生物科技與分子生物學；另有一設備完善之種子庫，保存經濟作物與波蘭本土植物之種子，並進行種子生物學之研究。
台灣駐波蘭代表晚宴：
台灣駐波蘭代表鄧祖琳先生，於9/7晚邀請台灣團成員及此次會議之波蘭主持人Prof. Dr. Wieslaw Bogdanowicz夫婦，至其府中聚餐，並進行雙方爾後合作之討論。

三、心得及建議
1. 生態系的整合研究具應用價值：

波蘭科學院International Centre for Ecology Dr. K. Krauze的「Ecohydrology concept for reversing biodiversity decline」，提倡利用生態系統整合性的趨近方式，降低溪流河川的汙染對人類與生物多樣性的威脅，使水的供應與生態系統的服務能達到最佳化，以達流域經營的永續。這在近年來台灣河川已遭受污染，生態系統嚴重干擾，水土保持功能喪失，豪雨成災或屢因水濁而停止供水的窘境而言，無疑是可以借鏡謀求改善之道。Ecohydrology的概念根植於三個假說：1. 水文學可以調節生物；2. 所塑造的生物可以回過來調節水文作用；3. 這兩種調節作用可以整合成一個水文技術的架構達成水資源與生態系統功能的永續。例如利用定期氾濫的濱溪代可以增加溪流生物的多樣性與豐度，提供生物多樣性的穩定度。亦可以利用構築人工濕地強化水中營養鹽的吸收，淨化水質，降低水域優養化的汙染機會，並藉以保育洪氾平原的植被。吸收營養鹽後的水生植物可以當作生質能利用，就會減少化石能源的消耗與溫室氣體CO2的排放。所營造的人工濕地又可以營造成觀光景點，吸引遊客，創造當地就業機會，可謂一舉數得。
林幸助教授的「Effects of system-scale removal of oyster-culture racks in Tapong Bay, southwestern Taiwan: model exploration and field observations」，則是有關於利用台灣西南部大鵬灣潟湖生態模式模擬蚵架拆除後對潟湖生物多樣性之影響。本研究同時利用實地觀測資料去驗證模式模擬結果，亦提供生物生產的生態經營模式參考。
2. 根據科學精緻規畫的展示館具有實質的教育功能：
波蘭科學院植物所之教育展示館，面積雖小，卻能依據科學證據，很有系統地展示波蘭自寒武紀以來生物相之變遷，包括珍藏之生物化石標本，對於參觀者極具啟發作用。此亦對台灣未來生物多樣性研究之展示館，具有示範及參考之價值。
3. 台灣加入國際間資料庫合作與整合的時機：
荷蘭Dr. W. Los (GBIF科學委員會之出席，也是歐洲地區物種名錄建置之負責人)介紹歐亞大陸板塊生物多樣性資訊合作，波蘭Jagiellonian大學J. Weiner教授介紹波蘭生物多樣性及其資料庫建置概況。顯示生物資訊學(bioinformatics)受世界科學重視之程度。Los教授希望能將其歐洲地區之名錄與亞太地區之名錄結合及合作，此與邵廣昭教授10月1-2日在台中召開亞太Species 2000論壇(13國16位代表)欲結合各國資料庫之思考不謀而合。此時應是台灣參與國際間資料庫合作與整合的時機。
4. 入侵植物的研究應自基礎的調查研究與整合做起：
歐洲大陸向來是入侵植物學研究的主要發源地，其研究歷史達數十至數百年，波蘭以及匈牙利兩國在這一方面的研究主要承襲歐洲大陸的系統，以基礎的調查研究做起，並與歐洲其他各國交流成果。在這一方面，非常值得台灣借鏡。台灣目前對於外來物種的基礎特性研究以及生態學方面的研究仍相當的缺乏，反而是建立於薄弱學術基礎上的防治工作較為受重視。吳姍樺博士認為，歐洲大陸為台灣地區溫帶外來植物的主要種源，許多這一類植物在原產地的表現與在引進地區的入侵行為，值得歐方與我方學界進ㄧ步重視、合作與探討。波蘭與匈牙利的學界在外來植物的議題上，似乎扮演著整合的角色，因此，研究的完整性與計畫性也較我方為優。除了學術研究之外，波蘭與匈牙利皆已著手相關出版品的籌劃，主要是以介紹該地區外來歸化物種的分布現況、入侵情形分析、生物特性簡介與防治方法初探等等。波蘭的研究設施並不如我方規模之大，學術研究仍是卓然有成，可能歸功為該國對於生物多樣性研究的支持與學者們與歐陸多國持續穩定交流的結果。
5. 系統分類研究為生物多樣性保育的基礎：

波蘭政府及科學院在生物多樣性研究方面的成績與表現甚佳，特別是物種名錄、生物誌、生態監測、保育生物學方面的研究成果令人稱羨。他們所出版的專書、期刊不但多，且水準甚高，這些刊物均可銷售且可自負盈虧，可見他們對基礎系統分類學之重視與投入。反觀台灣國科會原本支持之五年生物誌編撰經費卻只進行了一年即暫告中止。
6. 全國性之物種普查及生物誌之編撰工作刻不容緩：
波蘭為東歐之大國，土地面積31萬餘平方公里（為台灣的十倍），因棲地複雜故其物種數約有50,000種之多，佔全歐洲物種近半，這就高緯度的溫帶國家而言，其物種數已是相當高的，也因此波蘭生物多樣性研究也有先天之優勢。而台灣島僅波蘭面積之十分之一，但物種總數卻約略相等，換言之，以單位面積而言，台灣之物種數即為波蘭之十倍之多，實應善加珍惜及保護。特別是許多本土物種在被消滅前，應仿效波蘭趕緊推動全國性之物種普查及生物誌之編撰工作
7. 保護區與瀕危物種的調查需更落實：

波蘭於2004年正式加入歐盟，這也將會使波蘭之經濟快速發展，土地之開發與利用及污染對生物多樣性之威脅亦將日益嚴重。也因此波蘭及歐盟亦開始注重生態及資源之保育工作，包括行政當局已向EC提出72個特別保護區和184個特別保育區來保護其特有及瀕危之物種。台灣雖已成立類型不一、為數不少的保護區，但對區內物種的遭威脅程度及資源的經營方式等，尚未真正落實研究並據以為經營參考。
8. 生物親緣地理學的研究可提供保育科學的依據：

義大利Dr. E. Randi是國家動物相研究所所長，以親緣地理學的角度，發表「Phylogeography and Conservation of genetic diversity」，內容由哺乳動物包括鼠、狼等之地理學研究與復育之遺傳學關係，成功的例子證實歐洲地質事件，尤其是冰河時期的影響和哺乳動物分布的歷史；此與台灣蔣鎮宇教授同樣以親緣地理學研究發表的「台灣二葉松在台灣、硫球與中國的地理親緣關係」互為呼應。其研究成功的方法論，對於當代的metapopulation復育工作確有助益。
9. 可資借鏡的波蘭科學院制度：

波蘭科學院在生物多樣性方面研究表現優異，可能其制度與歷史有關：（1）研究所之組織龐大、人力充沛，每一個研究所下面又再細分為許多個系，一個所之專職研究人力至少都在50-60人以上，所專長之領域及生物類別自然會更多更齊全；（2）研究所之歷史悠久，早期蒐集之標本擴及全球。單是動物所一所即有600萬件標本，遠超過全台灣各館所總計不到400萬件之標本，植物所將近50萬份標本亦幾乎是全台灣標本總合；（3）波蘭科學院可自行招收及指導研究生，這是台灣中研院無法突破及相比擬之處；(4)波蘭國家科學院的評審制度亦甚嚴，科學家之研究亦甚努力，因此波蘭所發表之期刊論文就單位GNP來計算遠超過法國、荷蘭等先進國家，其生物多樣性之文章在所有其他領域中增加速率最快。
10. 長期生態研究應有更充份的準備與支持：
波蘭長期生態研究已有相當歷史，進行的項目多，也有豐碩的成果。其事前之準備與思慮十分週密完整，計畫決定後就能持續且有效率的執行，達到預期成果。
11. 植物園為生物多樣性保育之基地，應有更健全的制度：
植物園既擔負植物科技研究與保育任務，另方面又開放大眾使用而兼負教育使命，因此植物園也是生物多樣性保育中心。台灣的植物園目前並無足夠之編制，研究、保育與教育功能都未如波蘭之Powsin植物園。
12. 提升翻譯效率，促進大眾新知吸取：

楊正澤教授建議台灣的科學報告或委託計畫之成果，應有中英文對照或有系統的翻譯出版。推廣手冊應由文字及美術編輯，邀原研究人員及作者一起組成編輯出版小組，出版為推廣手冊供民眾使用，獲取正確的知識，同時提升業餘人士參考資料的質量，促使業餘愛好者與專家學者合作。
附錄一：議程

Biodiversity seminar under auspices of National Science Council, Taiwan and Polish Academy of Sciences, 3–4 September 2005, Warsaw, Poland

Museum and Institute of Zoology, Polish Academy of Sciences, Warszawa

Time schedule and agenda

Saturday 3 September

9.00 – 9.15 Opening session

9.15 – 11.35  Drivers of biodiversity change [Understanding of the major anthropogenic and natural drivers of biodiversity change including but not limited to sea- and land-use change, fragmentation, exploitation such as harvesting and hunting, pollution (including eutrophication), natural and anthropogenic catastrophes. Structure and dynamics of ecosystems in various disturbance regimes]

9.15 – 9.35  The effects of wildfire on the diversity of vegetation [Speaker: Chau-Chin Lin, Taiwan Forestry Research Institute]

9.35 – 9.55  Drivers of biodiversity changes in the flora of Poland [Speaker: Z. Mirek, Institute of Botany, Polish Academy of Sciences, Krakow]

9.55 – 10.15 Agrobiodiversity — erosion or increasing? Barley example, Nordic and Baltic region [Speaker: I. Rashal, Plant Genetics Laboratory, Institute of Biology, University of Latvia]

10.15 – 10.35 Coffee break

10.35 – 10.55 Aquatic insects (Ephemeroptera and Plecoptera): biodiversity and water quality in Taiwan: Updated knowledge and perspectives [Speaker: T. Soldan, Institute of Entomology, Academy of Sciences of the Czech Republic and Jeng-Tze Yang, National Chung Hsing University, Taiwan]

10.55 – 11.15 Ecohydrology concept for reversing biodiversity decline [Speaker: K. Krauze, International Center for Ecology, Łodz]

11.15 – 11.35 General discussion

11.35 – 12.00 Coffee break

12.00 – 13.20 Genetic aspects of biodiversity [Impact of genetics of populations and species for conservation and to understand ecosystem structure, function and resilience. Quantification of genetic diversity for species of economic or conservation importance to be included. The role of genetic diversity and key functional groups (e.g. pollinators)]

12.00 – 12.40 Phylogeography and conservation of genetic diversity [Speaker: E. Randi, Istituto Nazionale per la Fauna Selvatica, Italy]

12.40 – 13.00 Phylogeography of plants in Taiwan and Ryukyu Archipelago [Speaker: originally Tzen-Yuh Chiang, Department of Life Sciences, Cheng Kung University, Taiwan; presented by Wen-Liang Chiou, Taiwan Forestry Research Institute]

13.00 – 13.20 Archaeal community revealed by 16s rRNA and fluorescence in situ hybridization in sulphuric hydrothermal hot spring, northern Taiwan [Speaker: Yuan-Tay Shyu, Institute of Horticulture, National Taiwan University, Taiwan]

13.20 – 14.50 Lunch

14.50 – 16.30 Genetic aspects of biodiversity: Further lectures and discussion

14.50 – 15.10 Improvement of sweet potato germplasm by biotechnological methods in Taiwan [Speaker: Kai-Wun Yeh, Institute of Plant Biology, National Taiwan University]

15.10 – 15.30 Genetic structure of Clouded Apollo butterfly (Parnassius mnemosyne) in Poland — the consequences for species conservation [Speaker: M. K. Konopinski, Institute of Nature Conservation, Polish Academy of Sciences, Krakow]

15.30 – 15.50 Population structure of Spermophilus suslicus spotted suslik in Poland in a patchy habitat [Speaker: A. Gondek, Institute of Nature Conservation, Polish Academy of Sciences, Krakow]

15.50 – 16.10 Ancient DNA — lessons from the past [Speaker: W. Bogdanowicz, Museum and Institute of Zoology, Polish Academy of Sciences, Warszawa]

16.10 – 16.30 General discussion

19.30 – 21.00 Late dinner

Sunday 4 September

9.00 – 10.40 Biological invasions [Invasive species and the ecosystems that they invade; the ecological and economical consequences stemming from the invasion]

9.00 – 9.20 Plant invasions in Taiwan — insights from the flora of casual and naturalized alien species [Speaker: Shan-Huah Wu, Section of Evolution and Ecology, University of California at Davis, USA and Institute of Ecology and Evolutionary Biology, National Taiwan University]

9.20 – 9.40 Two recent biological invasions and its implication to the conservation and sustainable use of biodiversity in Taiwan. [Speaker: Jung-Tai Chao, Taiwan Forestry Research Institute]

9.40 – 10.00 Plant invasion in Hungary: species, patterns and research activity [Speaker: Z. Botta-Dukat, Institute of Ecology and Botany, Vacratot, Hungarian Academy of Sciences]

10.00 – 10.20 Invasive alien species in Poland as a threat for native biodiversity [Speaker: W. Solarz, Institute of Nature Conservation, Polish Academy of Sciences, Krakow]

10.20 – 10.40 General discussion

10.40 – 11.00 Coffee break

11.00 – 13.50 Forecasting change in biodiversity [An accessible geo-referenced inventory of species distribution, status and trends. How to consolidate, extend, improve, and exploit a pan-continental network to provide long-term biodiversity research and "unique" monitoring? How different projects may stimulate biodiversity networks (GBIF, ENBI, EDMED), taxonomic impediment]

11.00 – 11.30 Pan-continental networking for biodiversity research; the example of biodiversity information networks [Speaker: W. Los, University of Amsterdam, The Netherlands]

11.30 – 12.00 Biodiversity in Poland: status, research and conservation problems [Speaker: J. Weiner, Institute of Environmental Sciences, Jagiellonian University, Krakow]

12.00 – 12.20 Integration of Taiwan Biodiversity Information Networks — TaiBNET & TaiBIF. [Speaker: K.T. Shao, Research Center for Biodiversity, Academia Sinica, Taiwan]

12.20 – 12.50 Coffee break

12.50 – 13.10 Understanding the trends in biodiversity of the Carpathian region [Speaker: E. Stloukal, Department of Zoology, Comenius University, Bratislava, Slovakia] 

13.10 – 13.30 Biodiversity research of mayflies (Ephemeroptera) in South East Asia and Central Europe: A model example of Taiwan, Republic of China (Oriental) and the Czech Republic (Palaearctic) [Speaker: T. Soldan, Institute of Entomology, Academy of Sciences of the Czech Republic and Jeng-Tze Yang, National Chung Hsing University, Taiwan]

13.30 – 13.50 Biodiversity of Thyretini (Arctiidae: Syntominae) from the phylogenetic point of view [Speaker: L. Przybylowicz, Institute of Systematics and Evolution of Animals, Polish Academy of Sciences, Krakow]

13.50 – 15.20 Lunch

15.20 – 16.40 Forecasting change in biodiversity: Further lectures and discussion 

15.20 – 15.40 Studies of the flora of Taiwan, past, present, and future [Speaker: Wen-Liang Chiou, Taiwan Forestry Research Institute]

15.40 – 16.00 Effects of system-scaled removal of oyster-culture pens on the Tapong Bay (Taiwan): model explorations and field observations [Speaker: Hsing-Juh Lin, Department of Life Sciences, National Chung Hsing University, Taiwan]

16.00 – 16.20 Wildlife conservation and research in Taiwan [Speaker: Yao-Sung Lin, Department of Life Science, National Taiwan University]

16.20 – 16.40 General discussion

20.00 – 24.00 Special dinner at the Lithos restaurant

Monday, 5 September (after the night in Warsaw):
10:00 arrival to Cracow (by express train), bus from the Institute of Botany at the Central Railway Station

10.15 – 12:00 visit at the Institute of Botany PAS

12:30 – 14.30 visit at the salt mine in Wieliczka 

15.00 – 15:30 visit at the Institute of Nature Conservation PAS

16:15 onwards: Lunch at the "Morskie Oko" restaurant in the center of Cracow;

18:00 – 20.50 Train back to Warsaw

21.20 Late Dinner at the Metropol hotel

Tuesday, 6 September:

Early morning:  Visiting the Mammal Research Institute PAS; the Bialowieza National Park

13.00 – 14.30
Lunch

15.00 – 17.30 
Visting the Museum of Natural History and the Animal Reserve

Supper at fireplace.
Night at the Unikat Hotel in Bialowieza

Wednesday, 7 September:

Early morning: return to Warsaw (overnight at the Metropol Hotel)

13.00 – 14.00 Lunch

14.00 – 17.00 visiting the Botanical Garden in Powsin near Warsaw

19.30 – 21.00 Dinner at the Metropol Hotel

Thursday, 8 September: departure at 07:40 or 07:55 (depending on which airline) to Taipei. 

Friday, 9 September: arrival at 6:30 or 10:50 at CKS airport.

附錄二：論文摘要

Effects of wildfire on the diversity of vegetation in Taiwan

CHAU CHIN LIN

Taiwan Forestry Research Institute, Taipei 10066, Taiwan

The purpose of this study was to explore fire effects on the vegetation diversity in Taiwan. Post-fire vegetation recovery pattern, vegetation similarity for burned and unburned sites, as well as the Connell's intermediate disturbance hypothesis were examined. The study was conducted at Chalo Lake using a 20X20m plot survey method after a forest fire which occurred in 1999. A total of 18 plots, with each 9 plots located within and without the burned sites, were chosen to compare changes in vegetation diversity in burned and unburned areas respectively. Results show that biodiversity of vegetation is influenced by the degree of severity of burned sites and the vegetation types. The post-fire responses of vegetation are significantly different between woody plants and herbs, with biodiversity decreased in woody plants and increased in herbs. Typical patterns of post-fire vegetations recovery in the Chalo Lake is sprouting in broad leaf woody plants, and both germination and sprouting in herbs. In the attempts to test Connell's intermediate disturbance hypothesis, fire intensity was used as a variable to investigate vegetation diversity changes. Results indicate that woody plants' response to fire fails to support the Connell's hypothesis, while herbs' response generally follows this hypothesis. Vegetation similarity was compared between unburned and burned areas, and was found that herbs had low similarity after fire. This low similarity may be caused by the intensity of fire that severely disturbed the habitat. 

Keywords: disturbance, intermediate disturbance hypothesis, fire intensity

Drivers of biodiversity changes in the flora of Poland

ZBIGNIEW MIREK

W. Szafer Institute of Botany, Polish Academy of Sciences, Lubicz 46, Krakow, Poland

E-mail: mirek@ib-pan.krakow.pl

The presentation tackles several questions related to the observed nowadays natural and anthropogenic changes in biodiversity. Among the most important driving factors responsible for these changes, the following are analyzed:

– Landscape ageing (particularly in young post-glacial areas);

– Natural stochastic and catastrophic processes;

– Land-use changes related to agriculture (intensification, abandonment, afforestation etc.);

– Non-sustainable forestry practices (clearings, coniferous monocultures);

– Lowering ground water table and other hydroengineering-caused changes (especially in river valleys);

– Industrial pollution (including eutrophication and acidification);

– Genetic processes (hybridisation and introgressive hybridisation, genetic erosion);

– Exploitation and gathering of wild species for different purposes (decorative plants, food and medic inal plants, industrial plants);

– Direct habitat damages (e.g. peat exploitation);

– Anthropogenically conditioned 'landscape petrification';

– Urban areas, industrial areas and transportation network development;

– Biological invasions (alien species invasions).

Keywords: biodiversity changes, Polish flora, anthropopression

Agrobiodiversity - erosion or increasing? Barley example, Nordic and Baltic region

KOLODINSKA BRANTESTAM, A.1, 2, VON BOTHMER, R.1, DAYTEG, C.3, TUVESSON, S.3, WEIBULL, J.4, AND RASHAL, I.2*
1 Swedish University of Agricultural Sciences, Department of Crop Science, Sweden

2 Laboratory of Plant Genetics, Institute of Biology, University of Latvia, Latvia

3 SW Laboratory, Svalof Weibull AB, Sweden

4 Swedish Biodiversity Centre, Sweden

Barley is an important crop in the Nordic and Baltic countries, where it is mainly used for feed and malt. Commercial breeding of barley has been carried out in this region for more than a century, and landraces have been completely replaced by pure line cultivars. There is a concern that plant breeding might lead to a severe reduction of genetic diversity, so-called genetic erosion, since commercial breeding was initially based only on a few successful selections from landraces. The aim of the study was to evaluate the degree of putative genetic erosion and relationships in Nordic and Baltic barley material. A large collection representing landraces and cultivars from the end of the 19th century up to modern material were analysed by isozymes and DNA markers. In addition, field trials were performed in order to observe changes in the diversity of agronomic traits. A loss of less common alleles was found in molecular markers and a significant decrease of variability was detected for most agronomic traits. However, the molecular markers failed to prove significant diversity changes in the material as a whole. New alleles, not present in Nordic and Baltic landraces and old cultivars, were found in modern material.

Differences in the magnitude of diversity varied depending of country and region (North vs. South) of origin and row type of the crop. The two-rowed and six-rowed cultivars of this region were well differentiated not only by agronomic data, but also by DNA markers. The main conclusion of the study is that breeding in Nordic and Baltic countries has decreased diversity at some traits, but overall diversity of the crop has not changed significantly. However, the landraces and old cultivars of the region should still be considered as valuable diversity sources since some of the alleles in several loci found there are not present in modern materials.

Keywords: agrobiodiversity, barley, genetic diversity

Aquatic insects (Ephemeroptera and Plecoptera) biodiversity and waterquality in Taiwan: Updated knowledge and perspectives

TOMŠ
 SOLDAN1 AND JENG-TZE YANG2
1 Institute of Entomology, Academy of Sciences of the Czech Republic, 31 Branišovsk,

CZ - 370 05 Česk
 Budějovice, Czech Republic

2 Department of Entomology, National Chung Hsing University, 250 Kuo Kwang 
Road, Taichung 402, Taiwan,

Besides routine physico-chemical water analyses, numerous biotic indexes to evaluate water quality have been constructed. Some of them are very sophisticated requiring deep knowledge of large number of environmental variables. Relatively simple system of saprobity is being currently used for a long time in many countries of European Union although it has not been largely applied in extralimital areas. Based on the ecological range of individual species (here called "saprobic valences") and their quantitative presentation, it enables routine and relatively quick determination of water quality, i.e. classification of habitats from the xenosaprobity (best water quality), through oligo-, beta-meso-, and alpha-mesosaprobity to polysaprobity (considerably polluted water) categories and just mayflies and stoneflies represent very suitable model groups of benthic organism in this respect. In comparison with physicochemical analyses and some other systems, obvious advantages of this system are, as follows: (i) firm affinity of both the Ephemeroptera and Plecoptera to running waters enabling detection of really longterm state; (2) large scale of ecological range of larvae from steno- to euryvalence as to environmental requirements, larvae colonize all types of aquatic habitats; (iii) low vagility and conservative mobility; (iv) relatively long life cycle indicating long-term environmental changes; (v) usually high quantitative presentation enabling indication of changes well before extinction of the most sensitive species, and (vi) relatively easy routine determination of larvae. Moreover, contrary to e.g. Diptera or Coleoptera, both groups do not show extreme species diversity in the area in question (e.g., only altogether 65 species of the Ephemeroptera have been collected in Taiwan). Thanks to extensive recent studies our knowledge of both Ephemeroptera and Plecoptera in Taiwan enable to evaluate these group from the saprobiological point of view. For instance, the genera meletus and Rhithrogena can mostly indicate xenosaprobity, while some species of Baetis, Caenis and Potamanthus seem to indicate beta-mesosaprobity state within the order Ephemeroptera. The main objective of this project is identification of saprobic valences of some abundant species of these orders at least at the generic level and, based on selected quantitative samples, to abiotic factors with result obtained by means of saprobity index values. This research is supported by the Research Project No. 1Q500070505 "Biodiversity of Entomofauna and its Significance for Bioindication of Ecological Changes" by the Academy of Sciences of the Czech Republic and by National Science Foundation of Taiwan on the basis of interacademic exchange between Taiwan and the Czech Republic.

Keywords: biodiversity, water quality, Ephemeroptera, Plecoptera

Ecohydrology concept for reversing biodiversity decline

KINGA KRAUZE

International Centre for Ecology, Polish Academy of Sciences, 3 Tylna Str., 90–364 Ł鏚ź, Poland

Sustainable functioning of ecosystems and their ability for providing goods and services is essential for human survival. It highly depends on maintaining biodiversity, which has been severely threatened due to land use change, pollution, climate change and invasive species. Lack of effective science on both the assessment of biodiversity status and change and its implications for sustainable use lowers the effective implementation of policy responses to these threats. "A long-term biodiversity, ecosystem and awareness research network" (ALTER-Net) responds to this need at a European level. The major challenges focus on creating a network for European long-term terrestrial and fresh-water biodiversity and ecosystem research, assessing and forecasting changes in biodiversity, structure, functions and dynamics of ecosystems and their services and determining the socio-economic implications and public attitudes to biodiversity loss. Recognition of drivers of biodiversity change and their impacts helps to improve the conditions and the quality of the research on the environment for well-founded decisionmaking about sustainable development. It is based on establishing a scientific framework for quantifying the integrated impact of natural and anthropogenic drivers and pressures on the structure and function of biodiversity and ecosystems. Biodiversity conservation options proposed by the ALTER-Net provide, through inter-disciplinary teams, science based decision support systems and management tools for the practical implementation of the Convention on Biological Diversity, the European Biodiversity Strategy and associated policies actions. The efficiency of implementations for biodiversity protection and reversing the negative trends can be enhanced by in-depth understanding ecosystems functioning and application of two-way regulatory relationships between the hydrological cycle and biotic processes in both terrestrial and fresh-water ecosystems (ecohydrology concept).

Keywords: ecohydrology, biodiversity loss, conservation

Phylogeography of plants in Taiwan and Ryukyu Archipelago

TZEN-YUH CHIANG

Department of Life Sciences, Cheng Kung University, Tainan 701, Taiwan

E-mail: tychiang@mail.ncku.edu.tw

Taiwan and the Ryukyus constitute an archipelago lying at the western rims of the Pacific Ocean. In contrast to sequentially emerging oceanic islands due to volcanic activity, these continent (continental?) islands came out from the waters almost simultaneously as the Luzon arc collided with the Eurasian margin 9 MYA. Taiwan and the Ryukyus attained their modern shapes and obtained the flora and fauna from adjacent mainland and tropical Asia only 5–6 million years before present. Quaternary glaciation, however, gave rise to land bridges connecting Taiwan-Ryukyu Archipelago and mainland , enabling plants to migrate across the previously existing barriers. Meanwhile, these islands provided refugia for southward colonizers, explaining the unexpected higher levels of genetic diversity in island than in mainland populations of Cunninghamia and Pinus. For most insect-pollinated species, allozymes and nuclear DNA markers reveal significant genetic differentiation between populations and between geographical regions. However, mediated by a likely migrant-pool model, which describes a migratory pattern with colonists recruited from a random sample of previously existing populations, high heterogeneity of genetic composition within populations and low levels of genetic differentiation between populations were frequently detected in organelle DNA markers of low-elevation species. In contrast, colonization of alpine species tended to follow a phalanx model due to the constraints of available habitats along altitude. Population subdivision was therefore detected between fragmented populations of the alpine species. The hypothesis of stepwise colonization of mainland colonizers starting from near to distant islands remains to be tested, although as yet failed by few researches. Furthermore, criteria for defining conservation units are needed and require further discussion. 

Keywords: continental islands, genetic differentiation, migrant-pool model, phylogeography, stepwise colonization, Taiwan-Ryukyus Archipelago 

Archaeal community revealed by 16s rRNA and fluorescence in situ hybridization in sulphuric hydrothermal hot spring, northern Taiwan

CHANG-CHAI NG AND YUAN-TAY SHYU*

Institute of Horticulture, National Taiwan University, Taipei, Taiwan

The archaeal community composition of Yangmingshan National Park in northern Taiwan was investigated through 16S rRNA analysis(?) and fluorescence in situ hybridization (FISH). Optimization of tetrameric restriction enzyme (TRE) was performed to achieve efficient digestion and differentiation in the restriction fragment length polymorphism (RFLP) fragments, and AciI, BstUI and RsaI were shown to be the optimal TREs for TRE-RFLP. Nine clones were obtained in the studies, with clones M70 and M6 found to be phylogenetically affiliated to Sulfolobus and Caldisphaera in domain Crenarchaeota, respectively, whereas seven other clones were found to be affiliated to uncultured and unidentified archaeon isolated from thermoacidic environments. In FISH, soil and water region cells were hybri7 dized with DAPI (4', 6-diamidino-2-phenylindole) and specific fluorescently labelled probes. 15.69 % and 7.16 % of the DAPI-stained cells hybridized with universal archaeal probe ARC915 and sulphuric-reducing bacterial probe SRB385, respectively. 

Keywords: 16S rRNA; archaea; FISH; microbial community; thermoacidic hot spring

Improvement of sweet potato germplasm by biotechnological methods in Taiwan

ASHOK KUMAR H. G. AND KAI-WUN YEH

Institute of Plant Biology, National Taiwan University, Taipei, 106, Taiwan

Sweet potato (Ipomoea batatas (L.) Lam.) is one of the important crops in the developing countries. Increasing demand for this crop will necessitate improving the agronomic characteristics such as long keeping quality of tubers, increased biomass, resistance to diseases and pests, and saline and drought tolerance(?). Genetic improvement in sweet potato through conventional breeding has been slow. This has led to more emphasis on the use of biotechnological methods for genetic improvement of particular traits in sweet potato. The development of a reliable plant regeneration protocol for this crop plant will form the basis for its genetic improvement programmes. We have developed an efficient and reproducible plant regeneration protocol for sweet potato. Adventitious shoots were induced from leaf explants of cvs.57, 64 and 66 on Murashige and Skoog (MS) medium containing different cytokinins (BA, KN, ZE, ZR, TDZ and 2ip) at various levels (1, 2, 5, 10 and 20 M). Type and concentration of cytokinins influenced adventitious shoot induction. The in vitro grown shoots were rooted on medium containing IBA. The regenerated plantlets were acclimatized in controlled environmental condition. This regeneration method has recently been employed in our laboratory for rapid propagation of elite cultivars of sweet potato in Taiwan.

Keywords: biotechnology, germplasm, Ipomoea batatas, sweet potato

Genetic structure of Clouded Apollo butterfly (Parnassius mnemosyne) in Poland – the consequences for species conservation

MACIEJ K. KONOPIŃSKI1, PAWEŁ ADAMSKI1, KRZYSZTOF FRĄCKIEL2, AND ZBIGNIEW WITKOWSKI1
1 Institute of Nature Conservation PAS, Al. Mickiewicza 33, 31–120 Krakow, Poland

2 Biebrzański National Park, Osowiec-Twierdza, Poland

Although butterflies are probably the most charismatic group of invertebrates, the studies on their population genetic structure are scarce. This situation mostly results from difficulties in construction of hypervariable markers capable of analysing intra-specific genetic diversity. Clouded Apollo butterfly has colonized central and western Europe after the last glacial period. Loss of suitable habitats and direct extirpation by butterfly collectors in Central and Western Europe has led to substantial isolation of remaining populations. In Poland, as in the remaining part of Europe, the species disappeared in most part of its historical range. Microsatellite polymorphism was used to determine the genetic population structure of the Polish population of the species. Non-lethal sampling was used to obtain samples from existing populations. DNA from museum specimens was used to estimate the loss of genetic diversity during last few decades. However, analysis of genetic composition of existing populations did not show recent action of genetic drift, the diversity in many populations was substantially reduced compared to historical populations from the same locations. Weak isolation-by-distance pattern indicate destruction of metapopulation structure in this species. North-eastern population was less variable than Carpathian population which possibly is a result of post-glacial history of the species as it was reported in other butterfly species. The results also indicate large genetic difference between the two groups which might be result of isolation in different glacial refugia.

Keywords: genetics structure, species conservation, glacial refugia, Parnassius mnemosyne

Population structure of Spermophilus suslicus spotted suslik in Poland in a patchy habitat

ALEKSANDRA GONDEK1 , MACIEJ KONOPIŃSKI1, AND KIRSTEN WOLFF2
1 Institute of Nature Conservation, Polish Academy of Sciences, Al. Mickiewicza 33, 31–120 Krakow, Poland

2 University of Newcastle upon Tyne, School of Biology, Ridley Building, NE1 7RU Newcastle upon Tyne, United Kingdom

Habitat loss and fragmentation usually lead to lack of exchange of genetic material between neighbouring populations. As a result we observe reduction of the level of variation and increase of genetic structure between populations. The loss of genetic variation can have important consequences on long-term viability of populations. Over the last 50 years the population of Spotted Suslik Spermophilus suslicus in Poland lost more than 2/3 of its original number mostly due to change in land use. Currently, there are only 7 isolated colonies left and the species is considered as highly endangered. We used 11 microsatellite loci to determine genetic structure of these fragmented populations. We determined the relationship between the remaining Polish populations of Spotted Suslik and compared the levels of mean genetic variation with the reference population from the Eastern part of the species range where still a metapopulation structure exists. We demonstrated significantly reduced levels of genetic variation in comparison with the reference population. Posterior probabilities of assigning individuals to different clusters obtained by software STRUCTURE show very strong division between subpopulations. Significant positive correlation between genetic distance and spatial distribution is indicative of isolation by distance at a local scale. At the same time very high levels of Fst reflect strong influence of genetic drift. 

Keywords: population structure, patchy habitat, Spermophilus suslicus

Ancient DNA: Lessons from the past

WIESLAW BOGDANOWICZ1, MARTA GAJEWSKA1, TOMASZ POSTAWA2, AND RONALD VAN DEN BUSSCHE3
1 Museum and Institute of Zoology, Polish Academy of Sciences, Wilcza 64, 00–679 Warszawa, Poland

2 Institute of Animal Systematics and Evolution Polish Academy os Sciences, Sławkowska 17, 31–016 Krakow, Poland

3 Oklahoma State University, Stillwater, USA

Under certain conditions small amounts of DNA can survive for long periods of time and be used as substrates in the polymerase chain reaction (PCR) for the study of phylogeny and population genetics of extinct plants and animals. About 20 years ago, DNA sequences were separately described from the quagga and an ancient Egyptian individual; what made these DNA sequences exceptional was that they were derived from 140- and 2400-year-old specimens. More recently, ancient DNA (aDNA) has been used to study phylogenetic relationships of protists, fungi, algae, plants, and higher eukaryotes such as extinct horses, cave bears, woolly mammoths, the marsupial wolf, the moa, the giant eagle, and Neanderthal. In the past few years, this approach has been extended to the study of infectious disease in the ancient mummies from Egypt and South America, suggested a butchery pattern indicative of a human population under resource stress, revealed dietary habits of ancient animals, and helped to understand how climatic change impacts biological diversity. However, the field of aDNA is still regularly marred by erroneous reports, which underestimate the extent of contamination within laboratories and samples themselves. An improved understanding of these processes and the effects of damage on aDNA templates has started to provide a more robust basis for research. DNA sequencing of the entire mitochondrial cytochrome b of Myotis myotis sensu lato in our molecular laboratory allowed the comparison of aDNA sequences (dating back to ca. 830 years BP) with those of modern bats to assess their genetic relationship. Initial results have revealed surprisingly complex population histories, and indicate that modern studies may give misleading impressions about even the recent volutionary past.

Keywords: population genetics, ancient DNA, phylogeny, Myotis myotis

Plant invasions in Taiwan: Insights from the flora of casual and naturalized alien Species

SHAN-HUAH WU1,2, MARCEL REJMANEK1, CHANG-FU HSIEH2, AND PEI-FEN LEE2
1 Section of Evolution and Ecology, University of California at Davis, Davis, CA 95616, USA

2 Institute of Ecology and Evolutionary Biology, National Taiwan University, Taipei, 106, Taiwan

Data on floristic status, biological attributes, chronology and distribution of naturalized species have been shown to be a very powerful tool for discerning the patterns of plant invasions and species invasiveness. We analyzed the newly compiled list of casual and naturalized plant species in Taiwan, probably the only complete data set of this kind in East Asia, and found that Taiwan is relatively lightly invaded with only 6% of the flora being casual or naturalized. Moreover, the index of casual and naturalized species/log area is also moderate, striking contrast to many other island floras where contributions of naturalized species are much higher. Casual and naturalized species have accumulated steadily and almost linearly within the past decades. Fabaceae, Asteraceae, and Poaceae are the families with the most species. However, Amaranthaceae, Convolvulaceae, and Onagraceae have the largest ratios of casual and naturalized species to their global numbers. Ipomoea, Solanum, and Crotalaria have the highest numbers of casual and naturalized species. About 60% of all genera with exotic species are new to Taiwan. Perennial herbs represent one third of the casual and naturalized flora, followed by annual herbs. About 60% of exotic species were probably introduced unintentionally onto the island; many species imported intentionally have ornamental, medicinal, or forage values. Field status of 50% of these species is unknown, but ornamentals represent noticeable proportions of naturalized species while forage species represent a relatively larger proportion of casual species. Species introduced for medicinal purposes seem to be less invasive. Most of the casual and naturalized species of Taiwan originated from the Tropical Americas, followed by Asia and Europe. 

Keywords: alien plant, invasion plant, naturalized plant, Taiwan

Two recent biological invasions and their implications for the conservation and sustainable use of biodiversity in Taiwan

JUNG-TAI CHAO

Taiwan Forestry Research Institute, 53 Nan-Hai Road, Taipei 10066, Taiwan

In Taiwan, coral tree Erythrina variegate, a popular ornamental tree species, and Taitung cycad Cycas taitungensis, an endemic species, have been suffering serious damages from recent biological invasions. Gall wasps have never been recorded killing their hosts. However, sudden wilt or dying out of coral trees, especially in southern Taiwan, was found to be associated with Erythrina gall wasp Quadrastichus erythrina. Secondary infection by bores, e.g., Agathodes ostentalis, speeds up mortality. Erythrina gall wasp has been found infesting, or killing, coral trees in Reunion (2000), Mauritius (2000), Singapore (2003), Taiwan (2004), Vietnam (2004), India (2005) and Hawaii (2005). The species name of this newly recorded pest was not determined until 2004 by the Australian taxonomist John LaSalle. There is no way to ascertain if Erythrina gall wasp is an alien invasive species, due to the lack of knowledge globally of the taxonomy and distribution of this new pest. The case of Erythrina gall wasp highlights again the importance of and need for taxonomy for the conservation and sustainable use of biodiversity. Aulacaspis cycad scale Aulacapis yasumatsui, was introduced into northern Taiwan through unknown channel in 2000 and has since spread through the whole island. It was reported, in 2004, that Aulacaspis cycad scale had invaded the Taitung Cycad Nature Reserve, which was designated to protect this rare cycad. A recent survey showed that 90% of the Taitung cycad in the Reserve were infested. Aulacaspis cycad scale reproduces rapidly and there are no known natural enemies to control the scale. The rugged terrain makes it difficult to apply pesticide or spray oil in the Nature Reserve. Without effective control measures, the aggressive scale might push Taitung cycad close to extinction. Current efforts to save the cycad and the socio-economic and political implications associated with the invasions are discussed. 

Keywords: Aulacapis yasumatsui, conservation, invasion, Quadrastichus erythrina

Plant invasion in Hungary: species, patterns and research activity

ZOLTAN BOTTA-DUKAT

Institute of Ecology and Botany, Hungarian Academy of Sciences, Vacratot, 2163 Hungary

E-mail: bdz@botanika.hu

The aim of this lecture is not to show a result of a particular study, rather to outline the recent situation in Hungary and by this way to facilitate the future co-operation. As an introduction, some of the most important invasive plants are showed. In the next part of the lecture, the pattern of plant invasion in Hungary is shortly discussed. It includes the characteristics of invasive plants (e.g. life form, taxonomy, origin, height etc.), their habitat preference (according to their Ellenberg's indicator values) and the invasibility of different habitats. The third part of the lecture shows the recent research activities in the following main topics:

– list of invasive species;

– monographs of species biology;

– surveys of invasive species distribution and impact;

– modelling invasive species distribution;

– plant invasion and community organisation.

Besides the short display the aims and results of the researches, the researchers' name and address are showed to facilitate the co-operation in the future. 
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Invasive alien species in Poland as a threat for native biodiversity

WOJCIECH SOLARZ

Institute of Nature Conservation, Polish Academy of Sciences, Al. Mickiewicza 33, 31–120 Krakow, Poland

Invasive Alien Species (IAS) are considered to be second-largest threat for global biodiversity nowadays. In Poland, the scale of the problem is not fully recognized yet. There are certainly over 1,000 alien species in the country and they account for approximately 7% of all birds, 10% of reptiles, 10% of mammals, 15% of vascular plants, and 30% of all fish species recorded in Poland. Collection and dissemination of information on IAS are key elements to solve the problems caused by invasions. In 1999, work on a database on all species introduced in Poland, including animals, plants, fungi started. The work was carried out in a number of institutions and coordinated by the Institute of Nature Conservation, Polish Academy of Sciences in Krakow. In 2003, a part of the data was made accessible via the Internet at www.iop.krakow.pl/ias. The database has been constantly developed. Currently it includes about 580 alien species, with detailed information available for about 250 species. Data gathered for aliens cover biology, natural distribution, current distribution in Poland, time, place and reason of introduction, number of introduced individuals, impact upon native biodiversity and management options. Analyses of the collected information reveal that introductions of the majority of alien species in Poland were successful: as many as 75% of all introduced species spread beyond the place of introduction. Among these species, over 70% spread rapidly or with a moderate rate. Rate of spread for almost one quarter of all species is not known. The success of introduced species can also be illustrated by the fact that the majority of them occur in a large fraction of Poland. Almost half of all alien species in Poland can be found throughout the country and further 22% occupies large parts of Poland. Invasive aliens species negatively influence the native biodiversity. The impact from one third of these species was assessed as strong. Almost the same fraction of invasive aliens has weak, and 21% — moderate influence upon native flora and fauna. Competition, recorded for 78% aliens, is by far the prevailing type of impact upon native species. Other types of impact include predation, herbivory, hybridization, parasitism, transmission of disease and allergenic or poisonous influence. For Poland, control of invasive alien species in an obligation under both international and national frameworks. The most important international frameworks include Convention of Biodiversity (CBD) with its Decisions, and Bern Convention with its recommendations and strategies. The country framework includes Polish legislature, with Nature Conservation Act, and Polish Biodiversity Strategy. Unfortunately, the priority given to the invasive alien species problem in Poland, as in most European countries, is still not high enough. Only alien species of economic importance, such as pathogens threatening plant or animal production, are given adequate consideration. For aliens of biodiversity concerns, only frameworks aiming at preventing new introductions exist. Solutions for preventing unwanted introductions or for control of already introduced species, are not sufficient. However, the progress made within last two decades in addressing invasive alien species issue throughout Europe, allows to be more optimistic about the future of the problem.
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Pan-continental networking for biodiversity research; the example of biodiversity information networks

WOUTER LOS

Zoological Museum, University of Amsterdam, 1090 GT Amsterdam, The Netherlands

Biodiversity research is focused on different scales, from the micro-scale in for example soil biodiversity, up to global scale patterns and processes. It is a challenge to interconnect the knowledge originating from research in these different scales together. Such an approach may contribute to our understanding of the effects from global change, habitat fragmentation and invasive species on biodiversity. Pan-continental cooperation in Eurasia would provide interesting opportunities to study biodiversity over the whole continent range. New networking approaches are required to facilitate such cooperation. In the area of biodiversity informatics it was already recognised that networking (IT and organisational) is a prerequisite to get progress. Examples of global and regional networking demonstrate the new approaches, and may show the way on how to achieve Eurasian cooperation. The analysis and modelling of shared biodiversity data in joint virtual laboratories might be an exciting prospect. 
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Biodiversity in Poland: status, research and conservation problems

JANUARY WEINER

Institute of Environmental Sciences, Jagiellonian University, Krakow, Poland

As for European standards, Poland is a country of a relatively large territory, diverse landscape and a rich biodiversity, maintained not only in nature reserves but also in rural areas. This gives a unique chance to study natural phenomena connected with fundamental ecological problems, e.g. forest ecosystem functioning, community organization, etc. However, the rapid political and economical changes, along with the improvement of life quality, bring about dangers for biodiversity, first of all due to land use change. Thus, research must also be aimed at developing methods of biodiversity conservation.
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Integration of Taiwan Biodiversity Information Networks — TaiBNET & TaiBIF

SHAO K. T., C. I. PENG AND YAO-HUEI WEI

Research Center for Biodiversity, Academia Sinica, Taipei, Taiwan, and Life Sciences Division, National Science Council, Taiwan

Building a comprehensive database and a national portal for biodiversity is the most direct and efficient way to manage and use biological resources. Under the auspices of the National Science Council, the project on Taiwan Biodiversity Information Network (TaiBNET) (http://taibnet.sinica.edu.tw) including both a list of experts and a catalog of life in Taiwan was started in 2001. Data on more than 500 local tax14 onomists and ecologists and 45,000 native species were collected in 2004. Users can click the species name from a checklist or classification system, or search by string to hyperlink to domestic or global databases to retrieve more detailed information of any particular species. The compilation of Fauna and Flora of Taiwan in English is also being undertaken now. TaiBIF (http://www.taibif.org.tw) is a national portal for GBIF which was established in 2004. It is an on-line integrated database and administrative system which provides species, ecological and environmental information via GIS and species name. It also provides all specimen collections in different museums, local biodiversity literatures and related news or activities in Taiwan. In 2005, the Council of Agriculture awarded an Ecological Engineering grant to to the project for network maintenance and the expansion of both ecological engineering and local biodiversity databases. At present, TaiBIF is an important data center in Taiwan. The project's top priority right now is promoting the integration of all ecological surveys and the monitoring of data in Taiwan using the EML system.
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Understanding the trends in biodiversity of the Carpathian region

EDUARD STLOUKAL

Department of zoology, Faculty of Natural Sciences, Comenius University, 

Mlynska dolina SK-84215 Bratislava, Slovakia,

 E-mail: stloukal@fns.uniba.sk

As a topic of scientific investigation, biodiversity is an entity in which many traditional fields of science blur into each other and pool their knowledge to form a new understanding of the processes occurring in nature. The science of biodiversity is a field where species-, habitat-, and ecosystem-based concerns meet with biological, economic and social aspects and provide a rationale for the conservation of the environment. Understanding biological diversity (or biodiversity) provides a measure for the evaluation of processes, both natural and man-made, and is the only reliable foundation for the protection of nature. A number of schemes have been developed by which the major features of diversity can be distinguished and three main areas have emerged - genetic diversity, taxonomic or organismal diversity, and ecosystem or ecological diversity. Whatever scheme or definition of biological diversity is applied, the emphasis is always placed on a hierarchical perspective of biological phenomena, mostly based on classification. Within such a concept, knowledge of structure (species composition, interspecific relations and the relations of living entities to environmental variables) is the key to understanding biodiversity. Research into biodiversity provides the background for developing knowledge of the structure of ecosystems and for the further evaluation, protection and monitoring of processes ongoing in the environment. The strongly interdisciplinary flavour of biodiversity can reveal strikingly new information when up-to-date methods are combined with taxonomy and ecology. This interdisciplinary character of biological diversity can serve to highlight questions which have tended to remain peripheral to the research agendas of some fields of study. Such questions as, for example, what is the distribution pattern of a species? How many species do we have in certain area? Which biological entities are the most important for an ecosystem? What are the trends in taxonomic, ecosystem and/or genetic diversity? These are relevant questions and finding answers will require systematic effort. As an assumption for proper identification of the biodiversity status and for the understanding its trends, some presumptions are necessary: the technologic status (taxonomic knowledge, staff, and computer equipment), use of modern methods in taxonomy as well as for species identification and the international cooperation in case of areas overlapping the national scale. Furthermore, for implementation of proper measures is necessary the mental status of society, environment focussed legislation and certain economic status of society. In the area of Carpathian mountain range which represents one of the largest unit in Europe joining 9 countries (most of them are members of EU) such international activity is the only way to record, monitor and understand changes in the biodiversity of large and fast developing areas. Biodiversity research and indexing is widely supported on a Europe-wide scale and many extensive international projects have been completed during the past decade. Some projects and programmes (e.g. Fauna Europaea, BioCase, Natura 2000, the network excellence EDIT etc.) established an excellent background for the future development of research and information networks and for the protection of biodiversity on both international and national levels.
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Biodiversity research of mayflies (Ephemeroptera) in South East Asia and Central Europe: A model example of Taiwan (Oriental) and the Czech Republic (Palaearctic)

TOMŠ
 SOLDAN1 AND JENG-TZE YANG2
1 Institute of Entomology, Academy of Sciences of the Czech Republic, 31 Branišovsk,

CZ - 370 05 Česk
 Budějovice, Czech Republic

2 Department of Entomology, National Chung Hsing University, 250 Kuo Kwang 

Road, Taichung 402, Taiwan,

The order of mayflies (Insecta, Ephemeroptera) represents a model group of freshwater organism in many respects, e.g. in comparative anatomy or bioidication of water quality. Similarly, since the faunas of both Taiwan and the Czech Republic are relatively well known, they can be also used to demonstrate the level biodiversity knowledge of relative species-rich Oriental region (21 families, 110 genera – 47 of these endemic, but only about 550 species named so far) and relatively species-poor Palaearctic region (19 families, 58 genera – 9 of them endemic, but more than 650 named). This contribution compares the species richness of Taiwan (9 families, 28 genera and 65 species, 1 genus and 54 species considered endemic) and the Czech Republic (17 families, 35 genera and 119 species, none of them endemic) as model areas. Although similar to South East Asia continental fauna, the Taiwanese mayfly diversity shows typical features of a not remote oceanic island - relatively lower number of higher taxa but higher level of endemism. However, there is only a single endemic genus, Kangella Sartori, 2005 (original name Eburella Kang & Yang, 1995 has been shown the homonym of cerambycid genus of the Coleoptera), degree of endemism at the species level can be considered even extremely high within the order Ephemeroptera in this particular case, the number of endemic species (more than 83 % of all species still recorded) is really unique. On the other hand, both the number of higher taxa and species diversity of (let say a typical, "continental" faunistic feature) is exhibited by mayflies of the Czech Republic, or, in general, by the whole European or Westpalaearctic region. These pronounced differences are also due to historical circumstances, namely geomorphological or orographic conditions of Central Europe. Mayfly diversity was affected primarily by the last (Wurm) glaciation when west-east mountain ranges orientation prevented availability of Mediterranean refugia while sea level transgressions and regressions influenced mayfly fauna minimally in South-east Asia. Naturally, the history of previous research and the level of attention that has been paid to this problem principally affected the knowledge of both areas in question also. The "zero" situation (time of first faunistic contribution appearance) was quite different in Taiwan (and the Oriental in general) and the Czech Republic (Central Europe in general). In Taiwan, the first contribution directed to biodiversity of mayflies based on results of historically important H. Sauter's entomological expedition and describing two new species (Isonychia formosana and Ephemera sauteri) was published by G. Ulmer as late as in 1912. Besides several minute mentions of mayflies in some faunistic lists written in Chinese, since than the Ephemeroptera of Taiwan had remained untouched even till the early 1980's when the third species, Epeorus erratus Braasch, 1981 was established. Within the past decade, S. C. Kang, H. C. Chang and C. T. Yang of the National Chung Hsing University in Taichung deserved a considerable credit in knowledge of Taiwanese mayfly fauna. Studying several hundreds of localities evenly distributed within the island and representing all types of aquatic biotopes (although, naturally, mostly those of running surface waters), they described altogether 45 new species including an endemic genus of the family Ephemerellidae and discovered several species new to the Taiwanese fauna. Since then, only a single genus, namely Uracanthella Belov of the Ephemerellidae and 3 species (U. rufa, Cloeon marginale and Habrophlebiodes gilliesi) new to fauna of Taiwan have been discovered. Unfortunately, the projects of the above authors had been finished in the end of the 1990's and mayflies of the island were studied only within the research programs directed mostly to ecology of benthic invertebrates. Moreover, of the 65 species known from Taiwan at present, only 11 species (about 17 %) are known in the adult stage. Only larvae of others are described, although the egg structures of altogether 38 species (about 58 %) are described using scanning electron microscopy. Within the biodiversity of Taiwanese mayflies a onsiderable and the most serious gap of knowledge still persists: relatively very small attention has been paid to very important component of biodiversity in general, namely mayfly larvae quantitative presentation. Of more than 40 contributions dealing with Taiwanese mayflies biodiversity, only about five represent those particularly studying this aspects and there are only several places known from this point of view (e.g., some streams near Taipei and Taichung and a wetland near Pingtung). On the contrary, study of mayflies started in the Czech Republic at the linnean times, first faunistic contribution dealing with the Ephemeroptera at the territory of the future Czech Republic was published in 1843. Since than more than 500 contributions directed to biodiversity of ayflies including a monographic treatment of mayfly fauna published by V. Landa in 1969 have been published. A considerable attention devoted to study of mayflies in this area resulted in description of all developmental stages (perhaps with the exception of eggs in several species) of all 119 species occurring here and really extensive knowledge of species traits and quantitative presentation. Thus this area represents an example where biodiversity study considerably contributed to building up some systems to evaluate the actual state of aquatic biotopes and water quality bioindication systems, e.g. system of saprobity by M. Zelinka, J. Marvan and F. Kubčk now widely used in many European countries. More than 2,000 localities have been investigated to study distribution of individual species. Moreover, since the biodiversity research has been carried out gradually in the 1950's, 1980' and within the past decade as well at the same about 200 localities, we were even able to describe really long-term biodiversity changes and depict the trends of deterioration/recovery (from the late 1950's to the early 1990's and from mid 1990's, respectively). To conclude, the state and level of knowledge of biodiversity study in Taiwan and the Czech Republic well reflects not only state in respective larger biogeographic areas (at least South East Asia and Central Europe) but also the area yet to be studied intensively in more detail on one hand and that relatively well-known on the other. However, as far as the Ephemeroptera are concerned, Taiwan represents one of the best-known countries within the Oriental region. Further study of mayfly biodiversity in the Czech Republic would be directed

rather to the quantitative aspects, classification to aquatic biotopes e.g. according to European Union Water Framework Directive. Mayfly biodiversity studies in Taiwan should be directed to the aspects as follows: (i) intensive sampling of further localities and biotope to complete the number of species and/or to find/described possible new species; (ii) revision of collections material - there are at least several species yet to be described; (ii) description of unknown developmental stages, mostly adults of all Taiwanese fauna representatives; (iv) extensive taxonomic study to publish monographical treatment of the whole fauna, at lest to complete reliable determination keys which can be widely used in praxis; (v) study of quantitative aspects of the occurrence of larvae to define ecological species traits at least in abundant species, and (vi) to attempt to build up simple biomonitoring and water quality bioindication system based, e.g. on saprobioal characteristics of more abundant species. This research was principally supported by National Science Foundation of Taiwan on the basis of interacademic exchange between Taiwan and the Czech Republic and partly the Research Project No. 1Q500070505 "Biodiversity of Entomofauna of and its Significance for Bioindication of Ecological Changes" by the Academy of Sciences of the Czech Republic.
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Biodiversity of Thyretini (Arctiidae: Syntominae) from the phylogenetic point of view

ŁUKASZ PRZYBYŁOWICZ

Institute of Systematics and Evolution of Animals, Polish Academy of Sciences, Sławkowska 17, 31–016 Krakow, Poland

Thyretini is a small tribe belonging to the subfamily Noctuoidea, family Arctiidae. Approximately 230 species divided for 26 genera are known untill now. 3 of them group about 70% of all known species. Genera with only 1 or 2 species constitute 60% of all described genera. Thyretids inhabit almost exclusively the Ethiopian Region being most abundant in Equatorial Africa. Some species penetrate more to the north up to Somalia and Ethiopia. There are two species known from south confines of Palaearctic: Apisa canescens from Libya and Arabian Peninsula and Thyretes buettikeri from Saudi Arabia. Until now we have no data from islands around African continent. Our knowledge on biology, ecology and preimaginal stages is minimal. There are no descriptions of egg, caterpillar or pupa. What we know is that the larve is similar to those of other tiger moths. It is polifagous and feeds on quite a wide range of vascular plants, lichens, algae, fungi or detritus. The trees topologies obtained as a result of the phylogenetic analysis do not confirm the monophyly of the tribe in the sense of KIRIAKOFF 1948, 1960. Detailed morphological examination of numerous species from all known genera revealed that KIRIAKOFFS' concept based on the structure of tympanal membrane in relation to the body axis is not proper. The character is relatively variable among investigated taxa thus its phylogenetic significance as a synapomorphy of Thyretini is rather weak. The monophyletic tribe Thyretini includes all previously incorporated genera except for Meganaclia AUR., Nacliodes STR., Pseudodiptera KAYE and Thyrogonia HOLL.. A clear diagnostic, synapomorphic character is presence of prominent, paired, ventral pheromone glands in females. This unique structure was recognized for the first time by BENDIB & MINET (1998). The second character supporting the new, narrower definition of the group is presence of only one anal vein in hindwing while in most other Arctiids both of them are well developed.
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Studies of the vascular plants of Taiwan, past, present, and future
WEN-LIANG CHIOU

Taiwan Forestry Research Institute, 53 Nan-Hai Road, Taipei 10066, Taiwan

E-mail: chiou@tfri.gov.tw

Taxonomic studies of the vascular plants of Taiwan began approximately in the middle of the 19th century. The research history can be divided into three stages associated with respective leading authorities. During 1854–1894, most researchers were from Europe, especially Britain, and specimens collected at that time were also mostly deposited in European herbaria. During 1895–1945, the flora was mainly studied by Japanese botanists. Specimens collected during this time were mostly deposited in Japanese herbaria with a portion of the material left in Taiwan. After 1946, Taiwanese researchers continued their studies, and two English and one Mandarin versions of the Flora of Taiwan have been published. An electronic-version and the interact key of the Flora of Taiwan (e-flora) are currently being planned. Unlimited extension of data, immediate updating of information, no paper consuming, and easy combination and communication of various databases through website are some advantages of the e-flora compared to the traditional "paper flora".
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Effects of system-scaled removal of oyster-culture pens on the Tapong Bay (Taiwan): model explorations and field observations
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4 Department of Marine Resources, National Sun Yat-sen University, Kaohsiung, 804, Taiwan

5 Institute of Marine Geology and Chemistry, National Sun Yat-sen University, Kaohsiung 804, Taiwan

Aquaculture is a rapidly expanding industry in coastal lagoons, yet little is known about its impacts on the whole ecosystem. In southern Taiwan, Tapong Bay supports large numbers of oyster-culture pens and has a 4.44 km2 surface area with a depth of 2–5 m, with only 1 inlet connecting it to the sea. Using the ECOPATH with ECOSIM, a mass-balanced trophic model of Tapong Bay was constructed to simulate effects of system-scaled removal of oyster-culture pens on the structure and functioning of the tropical lagoon. The lagoon model comprised 18 compartments with the highest trophic level of 3.2 for piscivorous fish. The most prominent group in terms of biomass and energy flow in the bay was cultured oysters and other bivalves growing on the pens. After 20 years of removal of oyster-culture pens, model simulations demonstrated that most compartmental biomasses would increase by 2- to 10-fold, but that of benthic-feeding fish would reduce by 50%. The model also showed that the food chain would shift from detritus-dominance to herbivory-dominance and the transfer efficiencies would increase. Although the total system throughput would decrease, the net primary production would increase and the primary production to total respiration ratio would increase from 1.5 to 4.1, suggesting a more autotrophic system. After 2 years of removal of oyster-culture pens in the lagoon, the outputs of model simulations were consistent with the field observations. This study clearly demonstrates the significant effects of oyster culture on the structure and functioning of a tropical lagoon.
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Wildlife Conservation and Research in Taiwan

YAO-SUNG LIN

Department of Life Science, National Taiwan University, Taipei 106, Taiwan

Though a relatively small island of only 35,570 square kilometers in size, Taiwan has more than two hundred peaks over 3,000 meters, and supports a diverse flora of over 4,000 vascular plant species and a spectrum of six forest types. This range of environment in turn supports a rich fauna: 62 species of mammals, more than 400 species of birds (about 40% resident), 92 species of reptiles, 32 species of amphibians, 150 species of freshwater fish, and an estimated over 100,000 insect species, including more than 400 species of butterfly, are known to occur on the island. Taiwan has had rapid growth in agriculture, industry, and commerce in the last 50 years. These developments greatly affected the survival of wildlife during this period. Unfortunately, the lack of government and general public interest in wildlife conservation in the 1950's and 1960's has caused a precipitous decline of biodiversity in Taiwan. The first earnest step towards wildlife conservation in Taiwan was taken in the1970's. Then in 1989, the legislature of Taiwan passed the first comprehensive wildlife law, which established a special agency for wildlife management, research, and protection. In addition, six National Parks and many Natural Reserves have been created in the past 20 years. Furthermore, numerous private conservation and environmental groups have sprouted up in recent years and contributed a great deal to the well being of Taiwan's wildlife. The outcome of local wildlife research prior to the 1980's was limited by both the amount of funding and the number of individuals qualified to conduct field research. The amount of research increased considerably after the 1980's as the National Park Department, the Council of Agriculture, and the National Science Council began funding research relating to wildlife conservation. In 2005, more than 100 wildlife biologists with Ph.D. degree from more than 40 universities and 5 government agencies participate in research, education and conservation related to wildlife. A combination of economic success and the desire to improve environmental management, including wildlife conservation, makes Taiwan an attractive place to visit. 
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