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摘要：

亞太昆蟲學會為促進亞太地區昆蟲學之學術交流及發展，每四年舉辦一次的重要國際會議。第五屆亞太昆蟲學會於2005年10月18日至21日於韓國濟洲島舉行，四天的會議內容包括口頭論文宣讀(15個主題)、海報論文(274篇)及專論研討會(11個主題)等三部分。黃莉欣與許如君助理研究員因研究東方果實蠅的成果受到肯定，黃莉欣以產卵率及果實受害率之相關性及許如君以抗藥性等二領域的研究受邀於「果實蠅的生物學及防治策略研討會」發表專題講演。黃莉欣以「誘殺蟲數與受害果率間關係」，許如君以「東方果實蠅的抗藥性證據」分別為題，提出報告。會中有熱列的討論且會後有多人索取相關研究資料。藉由國際性的研討會，宣揚本國的研究成果，增加台灣能見度及積極參與國際組織，共同解決東方果實蠅防治的問題。
1、 目的：

亞太昆蟲學會為促進亞太地區昆蟲學之學術交流及發展，每四年舉辦一次的重要國際會議。第五屆亞太昆蟲學會於2005年10月18日至21日於韓國濟洲島舉行，四天的會議內容包括口頭論文宣讀(15個主題)、海報論文(274篇)及專論研討會(11個主題)等三部分。因本屆亞太昆蟲學會和化學生態學會一同舉行，參加人數是歷年來最多的，台灣有30多位學者參加，人數比韓國及日本少外，排名第三。

除了口頭論文宣讀及海報論文為自行報名參加外，專論研討會則是由該研討會議的召集人邀請相關領域有研究成果的研究人員提供專題演講。本屆的專論研討會共有十一個主題，其中因果實蠅是亞太地區重的經濟害蟲及檢疫害蟲，所以在今年3月又新增加「果實蠅生物學及防治策略研討會」入大會的議程，由夏威夷大學Prof. Ronald F. L. Mau及農試所鄭允博士為共同召集人。因台灣東方果實蠅的研究有多篇發表於重要期刊，且共同防治的成果倍受曙目。Prof. Ronald F. L. Mau在本年（94）三月曾到本所拜訪農藥應用組蘇文瀛組長，經蘇組長引薦，Prof. Mau認為黃莉欣及許如君在果實蠅誘殺蟲數與受害果率間關係及東方果實蠅抗藥性的研究是非常重要的主題，值得提出報告與從事相關研究的學者做經驗分享，希望吾等能出席亞太昆蟲學會，進行專題演講，同時也希望透過會中來自不同地區及不同領域學者的共同討論，促使地區間學者的交流，以提高亞太地區果實蠅防治的成效。
因「果實蠅生物學及防治策略研討會」今年才加入大會的議程，黃莉欣及許如君也是臨時受邀，不及編列出國預算，Prof. Mau為使吾等能順利參加此次會議，除自行提供機票外，亦極力向大會爭取免除我們的部分註冊費。吾等經本所同意且向農委會函報核准後前往參加，吾等分別以「從東方果實蠅的產卵行為來看誘殺蟲數與受害果率間關係」(摘要如附件一)及「東方果實蠅抗藥性證據」(摘要如附件二)等二議題發表演說。參加此次會議的學者都是具有多年研究果實蠅經驗的研究人員，藉由此次難得的機會與這些研究人員討論並交換意見，以獲得防治瓜果實蠅最新防治技術的資訊，提供我國瓜果實蠅防治的參考，另一方面也可以將我們的研究成果發表於國際會議上，讓各國的研究人員看到我國在果實蠅研究及防治上的努力及成果。

2、 會議過程

第五屆亞太昆蟲學會於2005年10月18日至21日於韓國濟洲島召開，17日為會員報到日，18日上午為開幕式，18-20日9:00至21:00為論文海報張貼；18日下午至21日為論文宣讀時間；，18-21日為各領域的專論研討會，21日下午二點舉行閉幕式。「果實蠅生物學及防治策略研討會」的專論性研討會於10月19日舉行，會議議程詳附件三。

「果實蠅生物學及防治策略研討會」分為四節，分別由Dr. Ronale F. L. Mau；Dr. Edward Cheng；Dr. Tae Heung Kim及Dr. Roger Vargas擔任主持人，每節有4-5個講題。本研討會首先由Prof. Mau簡介此研討會召開目的是希望凝聚及分享亞太地區各國在瓜、果實蠅防治及生物學上的研究經驗，期望能對瓜果實蠅防治有所助益。由於時間有限，此次會議內容以與防治策略相關的議題為主要邀約對象，Prof. Mau感謝每位演講者願將研究成果在此次會議上提出與大家分享及討論。會議中有十七個講題，每位講者報告20分鐘，每小節結束後有10分鐘的討論時間。 

在召集人歡迎及介紹後，由Dr. L. Leblanc介紹在亞太地區有經濟重要性的果實蠅種類(Bactrocera spp.)，目前共有54種有經濟重要性；Dr. K. H. Tan 等人介紹天然的甲基丁香油及其在東方果實蠅上所扮演的角色。目前可在46科200多種的植物中發現甲基丁香油，這些植物所含的植物精油含量不一，有些含量相當微小，有些甚至超過90%；而含甲基丁香油較多的植物科別有：Aristolochiaceae (38種)，Compositae/Asteraceae (15種)，Labiatae/Lamiaceae (24種)。 Lauraceae (16種)，Myrtaceae (14種)，Ritaceae (12種)，及Umbelliferae/Apiaceae (9種)； 另外，Caryophyllaceae (5種)，Labiatae (7種) 及Orchidaceae (13種)等三科植物的花也含有甲基丁香油。植物的甲基丁香油可當作微生物抑制劑及植食昆蟲的忌避劑與抗取食劑，亦可扮演植物阿洛蒙的角色。第三個講題為農試所鄭允博士及高靜華副研究員提出瓜實蠅遺傳學的研究報告，他們利用瓜實蠅背部的前盾片及小盾片上的剛毛列數目來探討瓜實蠅的進化外，亦探討這些毛列數目與性別基因是否有關，由他們的結果顯示前盾片及小盾片上的剛毛是不受性別基因所控制，不同剛毛數的瓜實蠅經雜交後其後代的毛列數是有軌跡可循，並非隨意變化的。第四個講題由黃莉欣介紹誘殺蟲數與受害果率間關係的研究，會中提及如何利用數學方程式來建立果實受害率的估算模式，並利用群組的方法將田間誘殺的雌蟲數群組後與果實受害率進行迴歸分析，發現二者的關係可達89.4%，另外也利用分布時差分析法來分析誘殺雌、雄數間及與果實受害率間的關係。會中對黃莉欣的研究有熱烈的討論，包括如何建立受害果率的估算模式、雌蟲數與果實受害率間關係的分析等。
第二節由農試所鄭允博士主持。首先由Dr. E. Jang介紹果實蠅Bactrocera誘引劑的相關研究，其中萃取自覆盆子（raspberry）的一種酮類 (ketone) 化合物對雄蟲的誘引效果比現行瓜實蠅誘餌克蠅（cuelure）高出1.5-2.0倍，且對昆士蘭果實蠅亦有很好的誘引力。他們認為好的誘引劑對Bactrocera種類的果實蠅的偵側及防治工作是有相當大的幫助。接著L. Leblanc等人報告有關現行常用的二種蛋白質水解物（solulys and Torula yeast）對非標的生物的影響評估，甲基丁香油及克蠅為誘餌者並沒有誘捕到非標的生物，但若誘殺器內有許多死蟲體時，可誘捕到一些吸食汁液的非標的的生物，因此，他們認為死亡腐爛的果實蠅屍體可考慮列入防治果實蠅用的誘餌之一。Dr. R. I. Vargas 及Dr. L. Leblanc介紹利用引進寄生蜂Fopius arisanus (Sonan)至法屬玻里尼西亞群島(Polynesia)防治東方果實蠅，至2004年10月的調查顯示F. arisanus已立足於Tahiti島及Moorea島，且對東方果實蠅寄生率可達50%之高，往後也將繼續追蹤調查。Dr. J. Chen 及Dr. G. Liang報告指出東方果實蠅的卵寄生蜂Psyttalia incisi (Silvestri)於1916年被Silvestri描述後，直至2004年才在中國福建地區發現，此一卵寄生蜂在福建地區屬較優勢的寄生蜂，其田間的寄生率有20-30%，此次報告內容是針對溫度、相對濕度、光週期與營養對此寄生蜂生活史特徵的影響，包括成蟲壽命、產卵率等，目的是提供大量飼養寄生蜂用，以利未來釋放寄生蜂於田間防治東方果實蠅。Dr. D. McInnis 等人已孕育出東方果實蠅及瓜實蠅的基因性別品系（genetic sexing strain），使蛹期的雄蟲呈褐色，雌蟲呈白色，再利用高速光電子儀器掃瞄，快速將雌、雄蟲分離，可得到98%以上的單一雄性比率，以利雄蟲不孕性處理後，再釋放於田間。室內及田間測試結果這兩種帶有基因性別的果實蠅與野生果實蠅具有競爭力，其中瓜實蠅優於東方果實蠅，且釋放前的死亡率也較東方果實蠅為低，如何提高此二品系於田間交尾的能力，是未來需要改進的地方。
第三節由Dr. Tae Heung Kim主持，首先由Dr. Yao介紹GF120果實蠅新誘引劑。在馬來西亞、印尼及台灣的田間試驗顯示，GF120防治瓜實蠅有很好的效果，不僅可減少果實的受害，對農事操作者也省下許多的防治費用及操作時間。接著Dr. R. I. Vargas等人報告將含芬普尼殺蟲劑的克蠅及甲基丁香油以紙纖維（paper fiber）吸附後於惡烈環境下進行藥效測試，結果顯示克蠅可維持77天的藥效，而甲基丁香油僅有21天的藥效，即使再補充甲基丁香油，也僅能再維持21天，但若外圍包裹塑膠類桶狀物可延長甲基丁香油藥效至56天，因此，與一般認為甲基丁香油60天更換一次是不適合的，建議甲基丁香油每3週更換一次，而克蠅則可維持至15週。第三講題是由Dr. R. A. Vijaysegaram等人報告利用啤酒酵母之廢棄物作為蛋白質餌劑添加芬普尼殺蟲劑後噴施於作物葉片上，以誘殺果實蠅，田間試驗結果顯示可減少果實蠅受害率在5%以下，農民的收益也提高2-4倍，作者認為此蛋白質餌劑加入芬普尼殺蟲劑應用在果實蠅防治上是有其防治效果的。本節最後一位講者為Dr. M. B. Idrus，介紹馬來西亞在防治果實蠅的系統性研究，以保護園藝作物的品質及產量。
第四節由Dr. R. Vargas 擔任主持人，一開始由Prof. R. F. L. Mau等人報告夏威夷利用1-2-3循序漸進的三個步驟以區域防治方法來壓制瓜實蠅的田間密度。第一步為田間衛生；第二步為以克蠅添加二氯松（DDVP）進行滅雄防治；第三步是利用GF-120（含賜諾殺之蛋白質誘餌）點施在果園外圍之雜草上或對雌蟲具有誘引力的植物上，例如castor plant、hybrid sorghum-sudan grass、wildcane、tapioca。此三步驟的防治策略應用在瓜實蠅的防治上已有具體成果，減少損失在5%以下，可見此防治策略是成功的。第二位講者為農業試驗所鄭允博士等人，報告台灣的區域防治策略之執行情形，主要是利用甲基丁香油、克蠅及蛋白質水解物誘餌進行防治東方果實蠅及瓜實蠅，執行內容包括組織果農團隊、建立地理資訊系統、監測果實蠅密度、建立果實產區資訊、對果農團隊舉辦訓練講習會、果園田間衛生等6項。在我國政府全力支持下，果瓜實蠅的防治工作才能順利進行，並收到不錯的防治效果。接著由Prof. R. F. L. Mau報告夏威夷果實蠅區域防治計畫對經濟的影響。採用區域防治策略的農民們均認為可減少防治成本，增加生產品的市場價值並延長銷售時間，農民的利潤因而增加不少，以種植南瓜（zucchini）者而言每畝可淨賺6000美元，種植柿子(Persimmon)者可獲利850美元，因此，Prof. Mau強調果實蠅的防除工作應採取區域防治策略，可明顯提高農產品的產能及產值。最後由本所許如君提出東方果實蠅抗藥性的研究，介紹東方果實蠅會對六種有機磷類(乃力松、三氯松、馬拉松、撲滅松、芬殺松及福木松)、一種胺基甲酸鹽類(納乃得)及三種除蟲菊酯類(賽扶寧、賽滅寧及芬化利)等產生抗藥性，亦探討其交互抗性發生之可能性，另外亦用協力劑解釋其相關的協力作用產生交互抗性的原因。另外針對目前全世界推薦使用的賜諾鈠提出會產生嚴重抗藥性的預警。
研討會的口頭報告於下午五點二十分結束，接著由Dr. R. I. Vargas主持綜合討論，與會人士對此一研討會均給予極高的肯定，認為可以對各區域果實蠅的研究進展有多一些的認識。最後由Dr. E. Jang就本研討會做回顧總結，會議中也提出成立一個亞太地區果實蠅的工作群，可藉由電子郵件隨時交換研究心得或提出意見，其中也有學者提出可架設網站，將個人研究成果張貼於網站上以供參考，此舉較能知道各位學者目前研究的近況，Dr. Jang指出可能會有一些困難，不過是可以考慮的。整個研討會在每位與會人士踴躍發言討論下結束，並留人每位的郵件帳號，以方便未來的聯絡，時間為下午六點。
3、 心得與建議

此次能參加「果實蠅的生物學及防治策略研討會」之國際會議除吸收其他各國的研究現況與知識外，也提昇我國在果實蠅方面研究的能見度，例如許如君的抗藥性研究提起與會從事防治工作者的重視，認為果實蠅防治用的藥劑種類應特別注意且有必要做檢討；而黃莉欣提出果實受害率估算模式及受害果率與雌蟲誘殺蟲數間關係的分析雖都屬於基礎研究，但卻是相當重要的資訊，國內、外過去曾有學者研究，但仍無法獲得答案，此次提出初步的研究成果即受到與會人士的肯定與鼓勵。許如君與黃莉欣目前在果實蠅的研究仍著重在這兩方面的基礎研究，也是目前國內所缺乏蒐集的資訊，雖各有不同的研究瓶頸，但從此次會議受肯定的成果來看，這些基礎研究是值得也應該繼續研究探討。
此次研討會所提出的講題均是每位作者致力於果實蠅防治工作的精心之作，有一部分是田間防治操作之經驗與心得分享，一部分為防治策略之改進，例如誘餌及誘餌內殺蟲劑的改良。夏威夷地區瓜實蠅的區域防治是利用1-2-3三步防除計畫進行防治，效果不錯，頗獲當地農民的青睞，此三步驟是由田間衛生、滅雄法（克蠅）及GF-120點施於果園四周所組成。目前國內東方果實蠅區域防治主要以甲基丁香油的滅雄法為主，田間衛生的工作研究人員也不斷地提醒果農必須確實執行，甚至研究人員親自帶頭執行撿落果，但仍還有部分果農的配合度差，形成孳生蟲源的場所。從夏威夷的防治效果來看，國內農民在田間衛生的教育訓練上應再加強。
附件一
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Use of Behavioral Biology in the
Suppression of Melon Fly in Hawaii: The
1-2-3 Suppression Program

R.F. L. Mau, R. 1. Vargas, E. B. Jang, L. Wong, R. Pandey, and
M-Y. Chou

University of Hawaii at Manoa, 3050 Maile Way, Honolulu, HI USA
96822, maur@ctahr.hawaii.edu

An ide melon fly, itae (Coquilette)
(Diptera: Tephritidae), suppresslon program was found to be
highly effecuve on farms in szmdy zones on the |zslands of
Hawaii (40km’), Mau (44km) and Oahu (4km°). Crops
included zucchini, kabocha squash, watermelon, honeydew
melon, cantaloupe, and pumpkin. The Hawaii area-wide fruit
fly management program used melon fly behavioral biology
and three control practices that included field sanitation, male
annihilation trapping with cuelure-DDVP and protein bait
application to trap borders. Plowing the field to incorporate
crop residue immediately after final harvest reduced in-field
fly breeding. Male annihilation traps were used at a Jrate of
about 1 trap per 1.5ha. The spinosad bait (GF- 120%, Dow
AgroSciences) was applied as a spot-treatment to melon ﬂy

~ Economic Impacts of the Hawaii Area-wide

Fruit Fly Suppression Program

R F. L. Mau, A. M. McGregor, R. L. Vargas, E. B. Jang, and L.
‘Wong

University of Hawaii at Manoa, 3050 Maile Way, Honolulu, HI USA
96822. maur@ctahr.hawaii.cdu

The Hawaii area-wide fruit fly pest management program
(HAW-FLYPM) has successfully transferred sustainable supp-
ression technologies to growers. An economic evaluation of grower
application of the program was performed by an independent
agricultural economist. Despite the lack of systematic benchmark
data on fruit fly damage and limited time since on set of the
program, the consultant was able to discern some of the impacts
of the program. The adoption of the program by farmers provided
benefits that included: (1) increased returns due to expanded sales
and reduced production costs ; (2) enhanced product marketability
and market opportunities. Benefit minus IPM economic analyses
showed that zucchini growers gained more than $6,000 per acre

using the program. Gains were due to elimination of cover sprays *

to control melon fly, Bactrocera cucurbitae, increased quality,
higher prices and reduction in harvesting and grading labour cost.
Similar conclusions were made from data collected from a

aggregation hosts such as castor plant, hybrid
grass trap rows, wildcane, or tapioca that were situated
adjacent to cucurbit and melon plantings during crop season.
The combination of practices successfully controlled melon
fly and reduced damage to less than five percent compared
with prior reported losses of 30-100 percent.

, fruit fly, id

Key words: B
Melon fly

Area-wide Control of Oriental Fruit Fly and
Melon Fly in Taiwan

E. Y. Cheng and C. H. Kao

Applied Zoology Division, Agricultural Research Institute, 189
Chung-cheng Rd., Wufeng, Taichung 413, Taiwan,
eycheng@wufeng.tari.gov.tw

Area-wide control tactics have been tested for fruit flies in Taiwan.
The control tactics depend mainly on methyl eugenol, cuelure, and
protein bait containing spinosad. Major efforts were concentrated on
(1) organize involved farmers, (2) establish geological information, (3)
monitor fruit fly density, (4) establish fruit production information (5)
hold training programs and (6) orchard sanitation. Area-wide oriental
fruit fly (OFF) control had been tested from the year of 2000 to 2
in 21 districts, and the result indicated that farmer with common
interest or monocrop system cooperated better than those planting
multiple crops. Taitung area presents a fruitful result due to suger
apple, Annona squamosa L., constitutes 95% of their fruit production,
and OFF density ratio regulated in inner quarter, buffer zone, and
outskirt is 1:10:30-100. Within three year, control acreage in Taitung
has expanded from 4,000 ha to 10,000 ha and then to 15,000ha.
Although GIS/GPS technologies have been used in density monitoring
and control strategy planning, 3-D aerial photo have gained stronger
echo from the local farmers.~The 3-D digital model displayed system
creates a "virtual reality” of targeted areas on screen which ignites
farmers' interest because they can overlook the whole control area,
and when combining the density data, discussion in a conference room
on control strategy becomes easier for all participated parties and
contributes to the enthusiastic participation in the on going area-wide
control  program. Melon control program for watermelon
production in 2004 had gained successful result in Er- lung area. The
low overwinter MF population and the use of baits containing cuelure
and naled o annihilate male density had provided satisfactory control
In spring and early summer. To control the MF in the second crop
from July to October, the combination of cuelure bait with newly
Introduced protein food bait GF-120 are needed to lower the
Inereasing pest population.

Key words: Arca-wide control, Bactrocera dorsalis, Bactrocera
cucurbitae

32

grower. growers  on  Maui  Island
B o= ol ol st et and ained SE00 e Erop e
according; fo, the benefit tmims: cost IPM  analysis. A specialty
orange grower who had developed a strong niche market for his
Kau Gold brand gained about $900 per crop acre as a result of
applying the program for suppression of oriental fruit fly,
Bacirocera dorsalis.

Key words: Bactrocera, Area-wide suppression, Economic impacts

Evidence for Insecticide Resistance in
Oriental Fruit Fly

J. C. Hsu and H. T. Feng

Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Wufeng, Taichung, 413, Taiwa
juchun@tactri.gov.tw

Insects have been found to develop resistance to almosl every
chemical class of i ut
resistance was not considered to be a serious pmblem in control
programs in some lcphnlld pes!s Consequemly, the risk of
resistance and the to
insecticides in oriental fruit l'hes must be clanl‘ed Studies were
d varied and cross-
resistance of oriental fruit fly to varied resistant lines selected
with spinosad, naled, trichlorfon, fenitrothion, fenthion, formo-
thion, malathion, methomyl cyﬂulhrm cypermethrin, and fen-
valerate, respec!lvely. by a topical application assay under
laboratory conditions. The line treated with naled exhibited the
lowest increase in resistance (4.7-fold) after 30 generations of
selection, whereas the line treated with spinosad exhibited the
highest increase in resistance (up to 408fold) after 8 generations
of selection compared with the susceptible colony. Except
spinosad resistant line exhibited no cross-resistance to other ten
insecticides, other ten resistance lines exhibited some cross-
resistance to other insecticides, not only to the same chemical
class of insecticides but also to other classes. However, only
naled- and malathion-resistant lines exhibited some cross-
resistance zo spmosad Overall, the labomrory resxstance and
here pi uld be
develuped by comm and sugg:sted effecl to lower the
resistance development is much important when use insecticides
to control the fruit flies in the field.

Key words: Oriental fruit fly, Bactrocera dorsalis, insecticide
resistance
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Methyl Eugenol - Natural Sources, and its
Fate and Role in Bactrocera dorsalis

K H. Tan', A. K. W. Hee’, C. C. H. Khoo®, R. Nishida®, and S. L.
Wee®

"Tan Hak Heng Co., 20, Tan Jit Seng, 11200 Penang, Malaysia,
zkhmn@ thhonline.com.my

National Centre for Advanced Bio-Protection Technologies, ¢/~
HortResearch, PO Box S1, Lincoln, Canterbury, New Zealand;
*Department of Entomology, University of Kentucky, $-225 Ag. Science
Center North, Lexington, Kentucky 40546, USA

“Laboratory of Chemical Ecology, Graduate School of Agriculture,
Kyoto University, Kyoto 606-8502, Japan

*HortResearch, PO Box 51, Lincoln, Canterbury, New Zealand.

Methyl eugenol as a highly potent attractant for many species of
Bactrocera fruit flies is found in over 200 plant species belonging to
46 families - and its content varies from trace amounts to over 0%
of the plant essential oils. The families with high number of methyl
cugenol producing species (in parenthesis) are as follows: Aristo-
lochiaceac (38), Compositac/ Asteraceae (15), Labiatae/Lamiaceae (24),
Lauraceac (16), Myriaceac (14), Rutaccae (12), and Umbelliferac/
Apiaceac (9); while for those with floral methyl eugenol are
Caryophyllaceae (5), Labiatae (7), and Orchidaceae (13). Plant methyl
cugenol has been shown to be antibacterial and antifungal agents, as
well as repellent and antifeedant against phytophagous insects; whereby,

_ it acts as plant allomone or para-allomone. Floral methyl eugenol may

also act as synomone in attracting fruit flies to perform pollination as

monstrated in certain orchid species. Sexually mature male Bactrocera
dorsalisis strongly attracted to and compulsively consume plant methyl
eugenol. In the crop, methyl eugenol is converted to three other
phenylpropanoids that are bound to polypeptides and transported in the
hemolymph to the rectal gland. The phenylpropanoids are then
sequestered into the rectal sac via specific rectal papilla for storage and
subsequently released as sex pheromone during couriship or
spontaneously ejaculated as allomone to deter predation. In the case of
deterring predation, lizards after consuming methyl eugenol-fed flies
showed symptoms of liver dysfunction or damage due to tumour growth,
while those fed on untreated fruit flies had healthy liver. ~These
fascinating discoveries underline the central role of methyl eugenol in
the fruit fly-plant, fruit fly-fruit fly and fruit fly-predator interactions.

Key words: Plant methyl cugenol, Allomone, Synomone, Pheromone

I Y
Genetic Studies on Melon Fly

E Y. Cheng and C. H. Kao

Applied Zoology Division, Agricultural Research Institute, 189
Chung-cheng Rd., Wufeng, Taichung 413, Taiwan,
eycheng@wufeng.tari.gov.tw

The dorsal thoracic setae have been used in the classi-
fication of Tephritidae fruit flies. Two important regions of
the thorax had been discussed, i.e., the prescutellar setae and
the scutellum setae, and the presence of setae and their
numbers are both considered a "come and gone" phenomenon
and almost at random through evolution previously. Genetic
studies on these setae of melon fly, Bactrocera cucurbitae, are
conducted and the pure lines of melon fly with fixed number
of setae in both regions were selected and stabilized in the
fruit fly lab of ARI. Genetic crossing has been performed to
probe the dominance and possible sex linkage in relation to
the morphological characters. The previous report of scutellum
setae is 2 or 4, and the setae can be increased by breeding
to 8. The prescutellar setae is also reported at 4, and currently
16 prescutellar setac have been successfully bred in the
selection. The resuhs indicate the setae in both reglons are

lled but is not linked, and is not a "come
and gone" phenomenon.

Key words: B , Genetics, F

b
seate, Scutellum setac
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The Relationship of Trap Catches with the
Rate of Fruit Damage Considering the
Oviposition Behavior of Bactrocera dorsalis
(Hendel) in Taiwan

L H. Huangk and W. Y. Su

Pesticide Application Division, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Wufeng, Taichung, 413, Taiwan,
Ihhuang@tactri.gov.tw

The management of the oriental fruit fly (Bactrocera dorsalis
(Hendel)) is probably one of the most challenging tasks for
plant protectionists in Taiwan. In the past years, the evaluation
of the efficacy of control strategies and the yield losses
estimation based on the density monitoring data (trap catch
data) was performed with uncertainties and difficulties.
Theoretically, there should exist some simple relationships
between yield losses (or damages) and trap catch data, but
studies showed that the relationship is complex and non-linear.
This presentation will discuss the estimation of absolute
population density of the oriental fruit fly, the proposed
damage index based on oviposition punctures per guava fruit
and the relationship between density and damage rate.

Key words: Bactrocera dorsalis, Trap catch, the rate of fruit
damage, Oviposition puncture

Improved Semiochemical Attractant for
Area-wide Control and Detection of
Bactrocera Species of Fruit Flies

E. Jang and A. Jessup
USDA-ARS-PBARC, P.O. Box 4459, Hilo, HI 96720, USA
cjang@pbarc ars.usda.gov

One of the most effective behavioral tools used for control
and detection of tephritid fruit flies are olfactory attractants.
Olfactory semiochemicals work specifically to modify fruit fly
behavior. Currently there are several synthetic lures and natural
attractants that have been developed here and are widely used
in control programs. Most commonly used attractants are male
lures. The current male lure used for melon fly is cuelure.
Cuelure has some limitations in effective melon fly control and
detection. An improved male attractant, raspberry ketone
formate was shown to be 1.5-2.0 times more effective in
capturing melon flies compared to cuelure. It was also shown
to be more attractive to Queensland fruit fly. A more attractive
lure will be a great improvement for detection and control of
Bactrocera species.

Key words: A melon fly,
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Organizers: Ronald F. L. Mau (University of Hawaii, USA) maur@ctahr.hawaii.edu
Tae Heung Kim (Chonbuk Natl. Univ., Korea) bandy@moak.chonbuk.ac.kr
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Biology and ies for Control of Fruit Flies of i
R5 Chair. RonaldF. L Mau -
09:00-09:05 Greetings and Introduction

Ronald F. L. Mau

09:05-09:20  S05-01  Introduction to the Bactrocera Fiit Flies of Economic Importance in the Asia-Pacific Region
Leblanc

09:20-09:40  S05-02  Methyl Eugenol - Natural Sources, and lts Fate and Role in Bactrocera dorsalis
K. H. Tan, A. K. W. Hee, C. C. H. Khoo, R. Nishida, and S. L. Wee

09:40-10:00  S05-03  Genetic Studies on Melon Fly
E. Y. Cheng and C. H. Kao

10:00-10:20  S05-04  The Relationship of Trap Catches with the Rate of Fruit Damage Considering the Oviposition Behavior of
Bactrocera dorsalis (Hendel) in Taiwan
L_H. Huang and W. Y. Su

10:20-10:30 Discussion
Ronald. F. L. Mau
S05-B: Biology and Strategies for Control of Fruit Flies of ic Imp o
Room: RS ~ Chairr Edward Cheng

11:00-11:20  S05-05 Improved Semiochemical Attractant for Area-wide Control and Detection of Bactrocera Species of Fruit

Flies ol
E._Jang and A. Jessup metazatw Meloluk

11:20-11:40  S05-06  Ecological Gradients in Attraction of Non-target Organisms to Female Fruit Fly Attractants and Male

Lures in Hawaii . => Haddy 352
L Leblane, R 1. Vargas, and D. Rubinogy ~ CR 500 47°/’ ysato 2> My

11:40-12:00  S05-07  Introduction of the Parasitoid, Fopius arisanus (Sonan), into French Polynesia for Suppression of Oriental
Fruit Fly
R. 1. Vargas and L. Leblanc

12:00-12:20  S05-08  Biology of Bactrocera dorsalis (Hendel) (Diptera: Tephritidae) Parasitoid Psyttalia incisi (Silvestri)
(Hymenoptera: Braconidae: Opiinae) in Fujian, China
J_Chen and G. Liang

12:20-12:40  S05-09  Genetic Sexing of the Bactrocera: Males-only SIT for 2 Economic Pests in Hawaii
D. Mcinnis, S. Tam, R. Lim, J. Komatsu, D. Muromoto, L. Leblanc, G. Boyer, R. Mau, and R. Kurashima

12:40-12:50 Discussion
E. Y. Cheng
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S05-C: Biology and Strategies for Control of Bactrocera Fruit Flies of Economic Importance
Room: R5 Chair:  Tae Heung Kim

14:00-14:20  S05-10  GF-120° Fruit Fly Bait: A New Baiting Technology for Fruit Fly Suppression Program
A. Samsudin, M. S. Lee, D. Sunindyo, and Z_W. Yao

14:20-14:40  S05-11  Evaluation of Fipronil Attract and Kill Stations against Oriental Fruit Fly and Melon Fly in Hawaii
R. L Vargas, Bull, and J. D. Stark

14:40-15:00  805-12  Control of Bactrocera Fruit Flies in Vietnam using Protein Bait Sprays Manufactured from Brewery Yeast
Waste
S. Vijaysegaran, R. A. I. Drew, L. D. Khanh, L. Q. Dien, and N. V. Hoa

15:00-15:20  S05-13  System Approach for Managing Bactrocera Fruit Fly Pests in Malaysia
M. B. Idrus Nye
nyea

15:20-15:30 Discussion
Tae Heung Kim

$05-D: Biology and Strategies for Control of B: Fruit Flies of , po
"Room: R5 Chair:  Roger Vargas

16:00-16:20  S05-14  Use of Behavioral Biology in the Suppression of Melon Fly in Hawaii: The 1-2-3 Suppression Program
R_F.L Mau, R. I. Vargas, E. B. Jang, L. Wong, R. Pandey, and M-Y. Chou

16:20-16:40  S05-15  Area-wide Control of Oriental Fruit Fly and Melon Fly in Taiwan
E. Y. Cheng and C. H. Kao

16:40-17:.00  S05-16  Economic Impacts of the Hawaii Area-wide Fruit Fly Suppression Program
R.F. L Mau, A. M. McGregor, R. I. Vargas, E. B. Jang, and L. Wong

17:00-17:20  S05-17  Evidence for Insecticide Resistance in Oriental Fruit Fly
J_C. Hsuand H. T. Feng

17:20-17:30 Discussion
R. I Vargas
17:30-17:50 Symposium Review and Discussion on Formation of Asia-Pacific Bactrocera Working Group
E. Jang
S06: Chemical Ecology, Co-hosted by APACE (Asia-Pacific iation of Chemical Ex

Organizers: K.S.Boo (Seoul National University, Korea) kshoo@plaza.snu.ac.kr
Keng-Hong Tan ktan@thhonline.com.my
Ritsuo Nishida (Kyoto University, Japan) ritz@kais.kyoto-u.ac.jp
Eric B. Jang (US Pacific Basin Agric. Res. Center, USDA, USA)

S06-C: Chemical Ecology C: Plant-Animal ions (w/

Room: R2

Organizers: Kotaro Konno (National Institute of Agrobiological Sciences, Japan) konno@affrc.go.jp
Ritsuo Nishida (Kyoto University, Japan) ritz@kais.kyoto-u.ac.jp

Co-Chairs: Kotaro Konno, Ritsuo Nishida, and Richard O. Musser

09:00-09:05 Greetings and Introduction
K. Konno

30 APCE 2005




出國報告審核表

	出國報告名稱：果實蠅的生物學及防治策略研討會　　　　　　　　　　　　　　　　　　　　　　　　　　　　

	出國人姓名
	職稱
	服務單位

	黃莉欣、許如君
	助理研究員
	行政院農業委員會農業藥物毒物試驗所

	出國期間：94年10月17日至10月21日
	報告繳交日期：94年　12　月　23　日

	出

國

計

畫

主

辦

機

關

審

核

意

見
	(1.依限繳交出國報告

(2.格式完整（本文必須具備「目的」、「過程」、「心得」、「建議事項」）

(3.內容充實完備

(4.建議具參考價值

(5.送本機關參考或研辦

(6.送上級機關參考

(7.退回補正，原因：((不符原核定出國計畫  ((以外文撰寫或僅以所蒐集外文資料為內容  ((內容空洞簡略  ((電子檔案未依格式辦理   ((未於資訊網登錄提要資料及傳送出國報告電子檔

(8.本報告除上傳至出國報告資訊網外，將採行之公開發表：

(辦理本機關出國報告座談會（說明會），與同仁進行知識分享。

(於本機關業務會報提出報告

(9.其他處理意見及方式：



	層

轉

機

關

審

核

意

見
	(1.同意主辦機關審核意見  (全部  (部分            （填寫審核意見編號）

(2.退回補正，原因：                 
(3.其他處理意見：




一、出國計畫主辦機關即層轉機關時，不需填寫「層轉機關審核意見」。

二、各機關可依需要自行增列審核項目內容，出國報告審核完畢本表請自行保存。

三、審核作業應儘速完成，以不影響出國人員上傳出國報告至「出國報告資訊網」為原則。

附件四








PAGE  
6

