
1962

http://birdnote.org/show/50th-anniversary-silent-spring


http://explorepahistory.com/displayimage.php?imgId=1-2-1B66


1962 

https://en.wikipedia.org/wiki/File:RachelCarsonHomestead.jpg


Rachel Carson

(1907 –1964) (aged 56)

https://en.wikipedia.org/wiki/File:Rachel-Carson.jpg


an American marine biologist



Carson began her career as an aquatic biologist in the U.S. 
Bureau of Fisheries, and became a full-time nature writer in 
the 1950s.

 The Sea Around Us
 The Edge of the Sea
 Under the Sea Wind

https://www.amazon.com/Sea-Around-Us-Rachel-Carson/dp/B000KWH2QI
https://en.wikipedia.org/wiki/Under_the_Sea_Wind
https://www.goodreads.com/book/show/27343.The_Edge_of_the_Sea


Criticisms of environmentalism and DDT 
restrictions

 By 1959, the USDA's Agricultural 
Research Service responded to the 
criticism by Carson and others with a 
public service film, Fire Ant on Trial.

https://www.artstation.com/artwork/JBdgv


Criticisms of environmentalism and DDT 
restrictions

 May Berenbaum, University of 
Illinois entomologist, says, "to blame 
environmentalists who oppose DDT 
for more deaths than Hitler is worse 
than irresponsible.

http://hottopic.chinatimes.com/20151130004210-260812


 Mass outdoor spraying of DDT was 
abandoned in poor countries subject to 
malaria, such as Sri Lanka, in the 1970s 
and 1980s, not because of government 
prohibitions, but because the DDT had 
lost its ability to kill the mosquitoes. 

https://www.pri.org/stories/2009-05-18/who-reverses-policy-ddt-control-malaria


第1章 明日預言-未來，春天將寂靜

無聲

https://www.flickr.com/photos/pixog/8242010486


第1章 明日預言-未來，春天將寂靜

無聲

http://america.aljazeera.com/watch/shows/america-tonight/america-tonight-blog/2014/1/6/fukushima-decontaminationghosttowns.html


第2章 
人類不得不承受的共業

若是必要之惡 我們需要真相

-人類不可能用化學戰戰勝大自然

-農藥對環境和人類的危害

-試過其他更好的法子嗎?如生物防治



第3章 要命的靈藥

二次大戰前用的是天然的無機產品-除
蟲菊殺蟲劑、砷、鋅、錳

二次大戰研發化學武器後的靈感

有機農藥:
-有機氯:DDT、氯丹、地特靈、阿特靈..
-有機磷:馬拉松、巴拉松…



Running Behind The DDT Truck

https://cospringsrealestatenews.com/running-behind-the-ddt-truck/
http://www.panna.org/resources/ddt-story
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fidsent.files.wordpress.com%2F2015%2F07%2Fddt-in-pool.jpg%3Fw%3D640&imgrefurl=https%3A%2F%2Fidsent.wordpress.com%2F2015%2F07%2F23%2Fddt-and-the-rise-and-fall-of-polio%2F&docid=563y03aY0YCzZM&tbnid=2SKP2PKFFD6xQM%3A&vet=10ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ..i&w=480&h=315&bih=543&biw=1280&q=ddt%20spray%20on%20human&ved=0ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fidsent.files.wordpress.com%2F2015%2F07%2Fddt-in-pool.jpg%3Fw%3D640&imgrefurl=https%3A%2F%2Fidsent.wordpress.com%2F2015%2F07%2F23%2Fddt-and-the-rise-and-fall-of-polio%2F&docid=563y03aY0YCzZM&tbnid=2SKP2PKFFD6xQM%3A&vet=10ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ..i&w=480&h=315&bih=543&biw=1280&q=ddt%20spray%20on%20human&ved=0ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fidsent.files.wordpress.com%2F2015%2F07%2Fddt-in-pool.jpg%3Fw%3D640&imgrefurl=https%3A%2F%2Fidsent.wordpress.com%2F2015%2F07%2F23%2Fddt-and-the-rise-and-fall-of-polio%2F&docid=563y03aY0YCzZM&tbnid=2SKP2PKFFD6xQM%3A&vet=10ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ..i&w=480&h=315&bih=543&biw=1280&q=ddt%20spray%20on%20human&ved=0ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fidsent.files.wordpress.com%2F2015%2F07%2Fddt-in-pool.jpg%3Fw%3D640&imgrefurl=https%3A%2F%2Fidsent.wordpress.com%2F2015%2F07%2F23%2Fddt-and-the-rise-and-fall-of-polio%2F&docid=563y03aY0YCzZM&tbnid=2SKP2PKFFD6xQM%3A&vet=10ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ..i&w=480&h=315&bih=543&biw=1280&q=ddt%20spray%20on%20human&ved=0ahUKEwicudqE3aLbAhUEl5QKHdT4DMAQMwg0KAEwAQ&iact=mrc&uact=8


合成除蟲菊酯，其特性為對節肢動物（蚊、蚤、蝨
、蟑螂）有毒性，但對哺乳類動物是相對安全的

http://newtalk.tw/news/view/2015-12-16/68032


除蟲菊酯

 存在於除蟲菊（一種菊科植物）的葉子、莖杆，特別是花
中，對昆蟲具有很強的毒殺作用。把除蟲菊的花收集起來
晾乾，與木屑、香料等混在一起做成煙燻劑，點燃後，除
蟲菊酯即可隨煙霧散發出來，飛舞的蚊子一旦接觸到它，
就會被毒殺，這種煙燻劑是優良的天然「蚊香」。

 除蟲菊酯的殺蟲譜比較廣，能夠殺滅許多衛生和農林害蟲
，並且無抗藥性，對人和其他溫血動物的毒性也很小，無
殘毒污染環境

 它的缺點是對光的穩定性差，一遇到陽光的照射就容易分
解、失效，所以只適合在室內用於防治蚊、蠅，以及蟑螂
等衛生害蟲，不宜作為農藥在田間進行噴灑使用。

https://zh.wikipedia.org/wiki/%E8%9A%8A%E9%A6%99


http://ww2.methuen.k12.ma.us/mnmelan/AP%20Ch%2049.htm


https://www.nationalgeographic.com/animals/fish/a/atlantic-bluefin-tuna/


 Pregnant women exposed to the 
insecticide DDT are much more likely to 
give birth prematurely, or to full-term 
but low birth weight babies, says a US 
team. Although DDT is now banned in 
the developed world, it is still widely 
used elsewhere to combat malaria, 
particularly in Africa.

 2380 babies born in the US in the 
1960s were analysed 

 .A high blood DDE concentration was 
more strongly linked to prematurity than 
maternal smoking.

 DDT accounted for 15 per cent of infant 
deaths in the US in the 1960s

 “One of the reasons this finding is 
important is there are not any generally 
accepted adverse health effects of 
exposure to DDT or its metabolite, 
DDE, in humans,” says researcher 
Matthew Longnecker of the US 
National Institute of Environmental 
Health Sciences in North Carolina.

https://www.pinterest.com/pin/392376186257631874/


當時市面上販售的各式巴拉松產品就多達270種

1950~70年代的
「自殺聖品」

1997年起全
面禁賣禁用



第4章 地表水和海水

759 × 456圖片可能受版權保護

https://www.studieportalen.dk/forums/thread.aspx?id=1617566


http://www.fao.org/docrep/ARTICLE/WFC/XII/0562-B3.HTM


雲杉捲葉蛾

30英里外沒噴DDT的溪裡的魚體內也有DDT。 魚苗場抽地下水

https://tidcf.nrcan.gc.ca/en/insects/factsheet/12018
https://www.flickr.com/photos/151887236@N05/36362519505


第5章 土壤的國度

作物吸收前次作物施放於土中的DDT DDT土壤中更不易分解

https://www.microbesinmysoil.com/the-soil-food-web/


http://blog.xuite.net/fukurousu/wretch/174669831-%E9%82%A3%E9%9A%BB%E4%B8%8D%E6%80%95%E4%BA%BA%E7%9A%84%E9%BB%91%E5%86%A0%E9%BA%BB%E9%B7%BA


第6章 地球綠衣

sagebrush
三齒蒿

http://www.derindababcock.com/sagebrush-friend-foe/
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fi.pinimg.com%2Foriginals%2Fe3%2F6a%2F6f%2Fe36a6f42afa909bd1b9ad7bb9cdf1f03.jpg&imgrefurl=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F424534702351393150%2F&docid=W7ueoWg7NmCaQM&tbnid=Y6s2MZNrV4aQdM%3A&vet=10ahUKEwjg-8XqiqPbAhVBJpQKHfqlCjAQMwg9KAcwBw..i&w=650&h=432&itg=1&hl=zh-TW&client=psy-ab&bih=567&biw=1008&q=Centrocercus&ved=0ahUKEwjg-8XqiqPbAhVBJpQKHfqlCjAQMwg9KAcwBw&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fi.pinimg.com%2Foriginals%2Fe3%2F6a%2F6f%2Fe36a6f42afa909bd1b9ad7bb9cdf1f03.jpg&imgrefurl=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F424534702351393150%2F&docid=W7ueoWg7NmCaQM&tbnid=Y6s2MZNrV4aQdM%3A&vet=10ahUKEwjg-8XqiqPbAhVBJpQKHfqlCjAQMwg9KAcwBw..i&w=650&h=432&itg=1&hl=zh-TW&client=psy-ab&bih=567&biw=1008&q=Centrocercus&ved=0ahUKEwjg-8XqiqPbAhVBJpQKHfqlCjAQMwg9KAcwBw&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fi.pinimg.com%2Foriginals%2Fe3%2F6a%2F6f%2Fe36a6f42afa909bd1b9ad7bb9cdf1f03.jpg&imgrefurl=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F424534702351393150%2F&docid=W7ueoWg7NmCaQM&tbnid=Y6s2MZNrV4aQdM%3A&vet=10ahUKEwjg-8XqiqPbAhVBJpQKHfqlCjAQMwg9KAcwBw..i&w=650&h=432&itg=1&hl=zh-TW&client=psy-ab&bih=567&biw=1008&q=Centrocercus&ved=0ahUKEwjg-8XqiqPbAhVBJpQKHfqlCjAQMwg9KAcwBw&iact=mrc&uact=8


http://fmnrhub.com.au/rangeland-degradation-and-regeneration-in-tanzania/


sage grouse
山艾榛雞

https://speakupforthevoiceless.org/2015/06/15/endangerd-species-monday-centrocercus-minimus/


https://www.123rf.com/photo_81640710_pronhorn-sheep-in-sagebrush.html


https://www.greenvines.com.tw/2015/01/adzuki_beans_farm_visit/


第7章 無謂的對抗
-化學除蟲根本沒必要

野生動物學家和動植物防檢局，誰在說
謊?

http://niche-canada.org/2015/08/26/encountering-environmental-imagery-from-the-present-and-the-past/


 An incredibly destructive pest of 
ornamental plants and turf grasses, 
Japanese beetles (Popillia japonica) 
were first discovered on nursery stock 
in New Jersey almost a century ago. 

 Originally introduced from Japan, they 
have now spread to most states east 
of the Mississippi River. 

 Isolated pockets have also been found 
in Wisconsin, Colorado, Oregon and 
California. 

 Currently, the estimated damage and 
cost of controlling Japanese beetles in 
the U.S. exceeds $460 million per 
year.

日本麗金龜

地特靈- 50倍
DDT毒性

http://blog.xuite.net/ampicillin00/twblog/117686121-%E5%8F%B0%E7%81%A3%E8%89%B7%E9%87%91%E9%BE%9C%28%E5%8F%B0%E6%BA%9D%E5%BD%A9%E9%BA%97%E9%87%91%E9%BE%9C%29+Mimela+taiwana+++Sawada+1943


由東方引進34種天敵，有5種落地生根，最有效的是寄生土蜂

https://bugguide.net/node/view/118558


日本麗金龜

killing 56% of the grubs by walking over 
infested plots of lawn 3-5 times

Contains Azadirachtin (.09%), a derivative 
of the seeds from the Neem trees of India 
and Africa

https://www.planetnatural.com/wp-content/uploads/2013/03/lawn-aerator-sandals.jpg
https://www.planetnatural.com/wp-content/uploads/2013/03/grub-killer.jpg
https://www.planetnatural.com/wp-content/uploads/2013/03/grub-killer.jpg
http://blog.xuite.net/ampicillin00/twblog/117686121-%E5%8F%B0%E7%81%A3%E8%89%B7%E9%87%91%E9%BE%9C%28%E5%8F%B0%E6%BA%9D%E5%BD%A9%E9%BA%97%E9%87%91%E9%BE%9C%29+Mimela+taiwana+++Sawada+1943


第8章 鳥兒不再唱歌

灑藥人:「 …藥對鳥絕對無害」

觀察家:「…開了好長的一段路，沒看見半隻鳥」

家庭主婦:「幾個禮拜過去，飼料沒被動過…..」

聯邦政府對火蟻發動大規模噴藥

https://www.warwickdailynews.com.au/news/fire-ants-just-another-pest-for-many-farmers/3335807/
http://shop.wbu.com/p/wbu-eliminator-squirrel-proof-bird-feeder


http://www.inchem.org/documents/ehc/ehc/ehc83.htm


https://myorganicchemistry.wikispaces.com/DDT


http://slideplayer.com/slide/3843886/


第9章 死亡之河

http://www.critfc.org/fish-and-watersheds/columbia-river-fish-species/columbia-river-salmon/


Keystone species

http://handzak.com/salmon-run/


.

http://www.cbc.ca/news/canada/british-columbia/great-bear-rainforest-bc-agreement-1.3426034


80% of the nitrogen in the forest’s trees 
comes from the salmon

http://mapleleafadventures.com/destinations/great-bear-rainforest/


第10章 漫天蓋地-農藥雨

舞毒蛾

http://zhibao.yuanlin.com/bchDetail.aspx?ID=114
http://niche-canada.org/2015/08/26/encountering-environmental-imagery-from-the-present-and-the-past/


誇大火蟻的危害，無辜的野生動物跟著陪葬

http://extension.msstate.edu/content/02-fire-ant-biology
http://thebugguyokc.com/2017/03/15/okc-pest-control-team-warns-fire-ant-stings/


第11章 難以擺脫的噩夢

 入侵住家、花園、食物(農藥殘餘)
 農民缺乏用藥知識或良心

 政府過於相信:“無農藥殘留”的標準



第12章 人命值多少
--各類殺蟲劑對人體的危害

 Dich , J., S.H. Zahm, A. Hanberg, and H.O. Adami.1997.Cancer 
Causes Control 8:420-43.

-以流行病學證據評述了化學農藥與癌症間的關聯。

-動物研究發現，許多農藥是致癌物（如有機氯，雜酚油和硫酸鹽，而其他（
特別是DDT，氯丹和林丹）是腫瘤促進劑。

-商業農藥製劑中的一些污染物也可能帶來致癌風險。

-在國際癌症研究中心表示，工作上經常使用砷和殺蟲劑有致癌風險。

-苯氧酸除草劑或其中的污染物與惡性淋巴瘤有關。

-有機磷化合物與和白血病相關。

-三嗪除草劑與卵巢癌相關。



第13章 經過一到窄窗

了解細胞如何受到農藥的干擾

-農藥破壞生物體內的氧化循環(肌細胞沒力、精子
慢游、卵子停止分裂…、細胞缺氧並癌化)
-基因突變

發電站 

https://www.docsity.com/en/subjects/cell-biology/


第14章 四分之一-惡性腫瘤

 1900年癌症佔4%
 1958年癌症佔15%
 ¼(林柏博士)
台灣:2016年癌症死亡人數為47,760人
，占所有死亡人數27.7%



第15章 
大自然反撲

真正有效的昆蟲控制要靠大自然，而非
靠人。

削弱天敵的角色

 DDT控制雲杉捲葉蛾，卻引起紅葉蟎

1000 × 520 - pestwiki.com

https://tw.appledaily.com/new/realtime/20140318/361834/
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fco0069yjui-flywheel.netdna-ssl.com%2Fwp-content%2Fuploads%2F2017%2F08%2FSawfly-1000x520.jpg&imgrefurl=https%3A%2F%2Fwww.pestwiki.com%2Fsawfly-damage-get-rid%2F&docid=xi21hdjOUnX4EM&tbnid=AelVL_vvMR-fNM%3A&vet=10ahUKEwjhzIPKjKbbAhVDJZQKHZYfD-IQMwg6KAEwAQ..i&w=1000&h=520&bih=518&biw=1008&q=sawfly&ved=0ahUKEwjhzIPKjKbbAhVDJZQKHZYfD-IQMwg6KAEwAQ&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fco0069yjui-flywheel.netdna-ssl.com%2Fwp-content%2Fuploads%2F2017%2F08%2FSawfly-1000x520.jpg&imgrefurl=https%3A%2F%2Fwww.pestwiki.com%2Fsawfly-damage-get-rid%2F&docid=xi21hdjOUnX4EM&tbnid=AelVL_vvMR-fNM%3A&vet=10ahUKEwjhzIPKjKbbAhVDJZQKHZYfD-IQMwg6KAEwAQ..i&w=1000&h=520&bih=518&biw=1008&q=sawfly&ved=0ahUKEwjhzIPKjKbbAhVDJZQKHZYfD-IQMwg6KAEwAQ&iact=mrc&uact=8
https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Ffyi.uwex.edu%2Fmastergardener%2Ffiles%2F2017%2F04%2Fsawfly-elmadult-283x300.jpg&imgrefurl=https%3A%2F%2Fwimastergardener.org%2Farticle%2Fsawflies%2F&docid=gx9bZ1weXdHYtM&tbnid=fmO9_CzPHg7wXM%3A&vet=10ahUKEwjhzIPKjKbbAhVDJZQKHZYfD-IQMwg5KAAwAA..i&w=283&h=300&bih=518&biw=1008&q=sawfly&ved=0ahUKEwjhzIPKjKbbAhVDJZQKHZYfD-IQMwg5KAAwAA&iact=mrc&uact=8


第16章 
雪崩隆隆聲_昆蟲抗藥性

 1945年前只約12種出現抗殺蟲劑

 1960年有137種
 1943年，義大利，DDT，撲滅斑疹傷
寒，三年後抗藥，改加氯丹，三年又出
現抗藥性。

800 × 417 - teepr.com
800 × 417 - teepr.com

https://www.google.com.tw/imgres?imgurl=https%3A%2F%2Fwww.teepr.com%2Fwp-content%2Fuploads%2F2016%2F07%2F%25E8%259A%258A%25E5%25AD%2590%25E5%258F%25AE%25E4%25BA%25BA%25E7%2590%2586%25E7%2594%25B1.jpg&imgrefurl=https%3A%2F%2Fwww.teepr.com%2F529491%2Fsharonlian%2F%25E8%259A%258A%25E5%25AD%2590%25E5%25B8%25B8%25E5%258F%25AE%25E6%259F%2590%25E4%25BA%259B%25E4%25BA%25BA%25E7%259A%2584%25E7%2590%2586%25E7%2594%25B1%25E5%258F%258A%25E9%2598%25B2%25E8%259A%258A%25E6%2596%25B9%25E6%25B3%2595%2F&docid=qoOnyEjCaBUsnM&tbnid=8-_TCLk_zctVEM%3A&vet=10ahUKEwjTiv7KiabbAhUBC6YKHcbxCdUQMwg0KAMwAw..i&w=800&h=417&bih=518&biw=1008&q=%E8%9A%8A%E5%AD%90%20%E7%9B%AF%E4%BA%BA&ved=0ahUKEwjTiv7KiabbAhUBC6YKHcbxCdUQMwg0KAMwAw&iact=mrc&uact=8
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第17章 農藥不是唯一的路

雄性絕育(螺旋蠅)
微生物

病毒

引進天敵

吹綿介殼蟲

澳洲瓢蟲
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naturespot.org.uk1024 × 683 - 

naturespot.org.uk

1000 × 520 - pestwiki.com
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猛禽農藥次級中毒事件之初探
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2012年

http://www.2home.com.tw/bbs/forum.php?mod=viewthread&tid=26546


2013年
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研究目的

了解台灣猛禽農藥次級中毒概況
提供防檢局農藥使用和農民教育的政策
參考



研究方法
 樣本來源: 特生中心急救站/路殺社、屏科大”鳥店”/農地毒鳥
回報社、台中市野生動物保育學會

2013-2015



研究方法
 樣本來源: 特生中心急救站/路殺社、屏科大”鳥店”/農地毒鳥
回報社、台中市野生動物保育學會

 檢測310項農藥殘留(定量極限: 0.005ppm、0.05ppm)
 檢測13種殺鼠劑殘留(定量極限:0.005ppm)

37個(景博)
60個(藥毒所)

97個

2g肝臟



特生中心
(n=56,
57.8%)

台中市野生動
物保育學會

(n=23,
23.7%)

動植物防檢局
(n=4, 4.1%)

屏科大鳥店
(n=14,
14.4%)

檢體來源

http://www.hkbws.org.hk/BBS/viewthread.php?tid=15014
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林浩潭，1997。國內外環境毒物研究成果新知。行政院農業委員會農業藥物 
     毒物試驗所。

=10-3 ppm



31

23

20

8

4

12

2

2

1

1

1

1

26

17

11

3

1

6

0

0

0

0

0

0

0 5 10 15 20 25 30 35

黑翅鳶

鳳頭蒼鷹

領角鴞

大冠鷲

東方蜂鷹

黑鳶

黃嘴角鴞

褐鷹鴞

赤腹鷹

紅隼

褐林鴞

短耳鴞

檢體數量

驗出數量

檢體數量

83.9%

73.9%

55%

50%

殺鼠劑檢出率59.8%(=64/107)

黑翅鳶



66

黑翅鳶



殺鼠劑中毒致死亡率推估
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數
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15.4%(=15/97)
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2015.4.21 可滅鼠 0.061 ppm



2014.10.27於高樹泰山拾獲(可滅鼠 0.148 ppm)
2000.10.6.於屏科大拾獲，虛弱



環藥 私藥



屏東鳳梨田殺鼠劑使用



屏東鳳梨田的殺鼠劑使用量





結論與建議

毒鼠多於毒鳥
農民宣導教育(短程)
善待農民自己的好幫手

環保用鼠藥(中程)
天敵棲地改善(中長程)
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