
植物保護學會會刊 45：365-371, 2003  365 

* 硄癟E-mail: yhl@tactri.gov.tw 

籩噶逼猲 γ琕ㄆン 芠诡絋粄

の 癚 

禡地* 畗稯翬  紏趞 

台㆗縣霧峰鄉  行政院農業委員會農業藥物毒物試驗所 

( ら戳 地チ瓣 92 9る 22ら) 

 

禡地*畗稯翬 紏趞 2003 籩噶逼猲 γ琕ㄆン 芠诡絋粄の 癚 

从玂穦 45：365 – 371 

1999  2 る  兼秏チ 祇瞷从 ┪笰   腞垫ドμの咝

 產鲤 盼 ︾  帝计秖   蛾 畖 2 - 5 mm

┪兵 3 – 8 mm 独┪独脚︹ 遏瓜 AB胔好琌綟 產

糛 紅逼γ琕 ┮旧璓 12 る▄秏チ フ垫のナ   垫 

 祇瞷  独︹翴 γ琕 帝パ祇ネ翴 诀笵 チ

 胔好γ琕 玒 诀 ︽ 碯┮ γ ┮璓2001 3る裹て  穨

跋㏄娩縱  鲤纠狾の  帝独︹の瞏脚︹ 翴 ┪兵  γ琕

   畖┪ 3-5 mm好琌籔穨跋 闽 γ琕 ┮旧璓瓜 A

2003 3る   べ跋﹡チ產鲤︾ の═  砰盞  遏の兵

 独脚︹γ琕 讽チ ョ胔好琌 诀┮  γ 瓜 B裹て  チ

 は  γ琕拜肈侯芠硂ㄇγ琕ㄒ祇ネ の琄﹗竊祇ネ

跋  の玭 ﹡硂ㄇ┮孔”ぱ  独脚︹γ琕 ”祇ネㄒ 硋糤

镣墩硑   耑籔好納 

ψ 芠诡独脚︹ 遏 芠 蛾┪兵穝翧  遏翧独︹耕

   遏肅︹玥 脚︹硂ㄇ 遏ョ祇瞷緄噶初㏄娩ノ秆陪稬描秈︽芠

诡祇瞷 遏  您 緼ち秨   独︹灿聋采 瓜 A   

 遏竚獶 ┦   諮  遏 だ 盰秆竚 睪  遏

玥 硉盰秆 腶疊 腶睪簑厩陪稬描芠诡祇瞷┮聋采ㄤ芠

籔 (1, 4)竒ゑ癸祇瞷  篈  聋采珹琍▇ 抉芕瞴

蛾の 聋采 瓜 B秈˙蹦 ン祇ネ翴㏄娩秨从   
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瓜 γ琕ㄒ㏄娩从 の笰    独脚︹ 遏(A)兵 ┪蛾   独脚︹

 遏(B)穝翧  遏翧独︹ 

Fig. 1. Yellow-brown spots on a leaf. (A) Long strip or small disc shape(B) bright yellow spots. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

瓜γ琕ㄒ㏄娩(A)縱 狾(B)═   独脚︹ 遏 

Fig. 2. Yellow-brown spots speckling the surfaces of buildings (A), and cars(B). 

 

 采陪稬描秈︽芠诡のゑ癸祇瞷 遏   贺摸籔㏄娩从  闽

┦竒籔璢э▆初批噶穨э▆初╯の噶笰癚阶耞硂ㄇ┮孔”

ぱ  独脚︹γ琕 ” 籩噶逼猲     跋办 ”ぱ  独脚

︹γ琕 ”秈︽冈灿 芠诡籔絋粄 

 贺摸の计秖羉  聋采琌耞硂ㄇ独脚︹ 遏 籩噶逼猲   

璶ㄌ沮(9)籩噶逼猲  ┮  摸 籔讽る┪讽﹗㏄娩 秨从  贺摸

だの计秖 闽戳絖 澄 贺从猳垫Brassica campestris L.

 厚ㄏ猳垫  ﹗ 璶 籩 从  (6)硂琿戳 铭畃跋┮蹦  籩 
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瓜 独脚︹ 遏の┮  陪稬描芠诡独脚︹ 遏(A) 遏  篈 

 (B) 从  聋采 紇 (1000X)C.猳垫D.攫E.玾伦F.
狵G.▇狦H.﹀ 

Fig. 3. Microscopic images of yellowish-brown spots and pollen. (A) Yellowish- brown spots; 
(B) pollen from a yellowish-brown spot; pollen of (C) Brassica campestris  L., (D) 
Acacia confusa Merr., (E) Bidens pilosa L. var. radiata (B1.) Sherff, (F) Litchi chinensis 
Sonn., (G) Mangifera indica L., and (H) Macaranga tanarius (L.) Muell.-Arg. 
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噶逼猲  芠诡秖 猳垫 猳垫 抉芕瞴瓜 C芠诡

跌   65 - 90%4る  5る 攫Acacia confusa Merr.秨 

戳铭畃跋蹦  籩噶逼猲  玥篈纓ヒ  攫 采秖ゑ

﹡ 芠诡跌  40 - 80%瓜 D瓜陪ボる 蹦  べ

跋  铭畃秏の裹て  跋 籩噶逼猲  琍▇   采瞷

ㄒ程 ㄤ┮ゑㄒ 45 - 84%竒ゑ癸硂ㄇ 聋采 玾伦Bidens 

pilosa L. var. radiata(B1.)Sherff  瓜 E玾伦 噶笰ま秈  

ネ籩 从 ヘ玡  だ獶盽 筂 馒珹 バ ヰ┪ 竚

隔娩の 堕   玾伦 パだ 筂戳穦秨

玾伦  璶 籩 从 (3, 5) 玾伦  妓跋

 籩噶逼猲 芠诡   ㄤゑㄒ 2 - 34%竒ゑ癸ㄤ 狵Litchi 

chinensis Sonn.  瓜 F狵攫 秨戳 3 - 4 る 籔纒 攫

Euphoria longana Lamarck.  璶籩 从 (5)ㄤ緇芠诡  凌蛾

 聋采玥だ ▇狦Mangifera indica L.﹀Macaranga tanarius (L.) 

Muell.-Arg  瓜 GH 綟 逼猲  遏  聋采贺摸

芠诡ゑ耕 狦陪ボㄏ琌綟 逼猲  遏┮  采贺摸の秖κだゑ

  Nowicke(9) 厨  芠诡 阶 綟  遏 

┮  贺摸の秖ゑㄒ  畉  獶  ┪  ┮硑  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

瓜芖   跋籩噶逼猲  遏 ┮  贺摸の计秖κだゑ 
Fig. 4. Pollen grains in bee feces sampled at different sites in central Taiwan. The mean value 

of 10 samples shows the related plant species and their ratios in the pollen. 
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 跋 綟 逼猲  遏  贺摸秖ゑ耕 
Table 1. Component pollen of fecal spots on leaf surfaces 

 Relative pollen % 

 Taichung city  Changhua city Pollen types1) 

 Spot A Spot B  Spot A Spot B 

Spheroidal with echinae  78 59  17 29 
Angular with triporate  10 -  - 53 
Elliptical with colpi  11 9  24 - 
Triangular with lophate  - -  10 8 
Others  - 32  60 19 
1) spheroidal with echinae蛾  癬angular with tricolporate     ふ

elliptical with colpi掘蛾  兵 triangular with lophate    呼  

 

籩噶逼猲    秖  Todd の Vansell(12)– 1 ml 

750,000 聋 采 縸歼睪笼 籩噶盢 縸歼 噶籩噶┬︳衡 

采计ヘ祇瞷– 1 ml 噶籩  25,000聋  采 縸歼  采计

ヘ 1/30ㄤ╯ 狦陪ボ籩噶籩璆 筁耾╰参honey stomach filtration system

    籩   采Standifer(10)㎝ Snodgrass(14) 厨磞瓃籩噶筁

耾  籩  采 筁祘讽籩噶籩籩竒筁 笵oesophagus

秈ㄣ  等疭┦ 籩璆honey stomach 秈˙砆瓵籩璆よ 玡竮

proventriculus秈︽耾  采の 挛痜 璏fungal spores of foulbrood

 窰甴debris ˙艼磷硂ㄇ 采┪痜颠璏祇ネ缔ノ瘆胊 

硂ㄇ籩 噶籩┦借τ筁耾 窰甴玥秈て笵の竮small intestine

程玂 竮rectum  逼猲excreted讽计秖胑 籩噶穓 

籩    狦籩 从  琌ㄣ  秖 采计ヘ 或籩璆 

┮е硉筁耾逼   采穦е 峨籩噶  竮  讽硂竤籩噶 

噶盻硚 獽穦 硉秈︽逼獽defecation 籩噶  ︽隔畖瞇籠  跋

办ㄤ 狦獽琌旧璓计κ璸 稬灿独 tiny yellow spots簑 ═  砰

︽笵sidewalk┪縱  ┮孔”独獴”yellow rain 瞷禜┮

孔 独獴碞琌籩噶逼猲 bee feces(14) 瓣  (3) 笷 (13) 

 ”独獴”ㄆン 闽厨旧 瓃у噶竤 笆蹦籩硑 ”独獴” 瞷

禜碒跋﹗放禫戳噶竤禫戳 礚猭繦逼猲

砰 τ縩仓讽 逼猲  琄﹗惠璶秈︽ ︽逼猲 產

 砰︾ 穦瞷硂ㄇ 磖е 独︹ 遏(2, 11)Makhdzir(8) 厨

 磷噶盻 放筁 τ笷璓㏑放lethal temperature噶竤穦ノ 

砰逼獽mass defaecation 方式以達成散熱效果。 

竒芠诡籔絋粄硂ㄇ独脚︹γ琕  籩噶逼猲 チ 竒盽 は  產

㏄娩辨 ┮の  籩噶 ︽硂ㄇ籩噶逼猲 眖τㄓ㎡パ籩噶 ︽

 笷 10 - 30 m ︽硉笷 30 km/hr ︽ 禯瞒瞇籠噶盻㏄娩 8 - 10 km

 (7) チ  噶竤  ︽籩噶逼猲  穦紇臫 眃琌硂ㄇ簑 
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︾  砰 籩噶逼猲  睲瑍竒盽硑 チ  耑の 磖е 籩噶

逼猲 ㄆン祇ネ 琄硂ㄓㄆン祇ネ 繵 糤  τ

祇ネ ﹗竊  ㏕﹚  瞷禜眔猔種芠诡尿 祇甶 

闽龄迭γ琕籩噶逼猲  独獴 
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ABSTRACT 

Lee, Y. H.*, Shyu, T. H., and Chiang, M. Y. 2003. Mysterious airborne pollutants 

in central Taiwan determined to be feces dropped from bees. Plant Prot. Bull. 45: 

365 - 371. (Taiwan Agricultural Chemicals and Toxic Substances Research Institute, 

Council of Agriculture, Taichung, Taiwan 413, ROC) 

For the past several years, we have been involved in investigating a puzzle of 

mysterious airborne pollutants in central Taiwan. These incidences periodically 

occurred in the cool season from December through April. Around polluted sites, 

small airborne droplets were found on cars, clothes, buildings, and plants that were 

exposed to the open air. Residents in the neighborhood areas were disturbed, and 

speculations that these airborne substances were harmful pollutants from airplanes or 

industrial emissions raised serious concerns. We conducted field surveys and 

follow-up investigations by comparing samples as well as interviewing related 

personnel. At the polluted sites, droplets appeared to be yellow or light brown, but 

differed in size, shape, and density. These droplets were not soluble in a non-polar 

solvent, but dispersed readily in water, producing suspended particles. Upon 

microscopic examination, we found that most particles were composed of pollen 

grains with various morphologic features. Pollen of inspected samples were mainly 

from Acacia confusa Merr, Bidens pilosa L. var. radiata (Bl.) Sherff, Brassica 

campestris L., Euphoria longana Lamarck, Litchi chinensis Sonn., Macaranga 

tanarius (L.) Muell.-Arg., and Mangifera indica L. which flower during this season. 

We expanded our investigation at several sites where migratory bee farmers regularly 

place their hives. Airborne droplets similar in shape and components to those of 

polluted sites also appeared around beehives but in higher densities. This confirmed 

our suspicion that the airborne droplets were feces dropped from flying bees. 

(Key words: pollution, bee feces, pollen, yellow rain) 
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