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   ꅝLaodelphax striatellus (Fallén)ꅞ ꕸ왗 굮ꓴ뵟깠싎 ꑀꅁ   

ꙍ깠ꕾꣃꕩ둃 뛇 뵟  걜꽦ꅃ 곣ꡳꝑꗎꛛ 1985 ꙾ꕈ꣓룓싎Ꙣꗐ  땯ꗍ

녋ꯗ   ꟷ  샲싎볆ꅁ꓀꩒꣤땯ꗍ냊멁뱶암뇚롳땯ꗍ녋ꯗ ꙝꑬꅁꣃ싇

ꕈꯘꗟ땯ꗍ륷듺볒 ꅃ ꩇ엣ꗜ   Ꙣꕸ왗  ꑀ꙾ꕩ  ꑋ귓ꕀꕎꅆ닄ꑀꅂ

ꑇ듁뵟 ꕩ비꣼ꑔ귓ꕀꕎ    ꙍ깠ꅆ꣤뇚롳 깰ꅁ때뷗Ꙣ ꅂ ꅂ뇟듓뵟 

ꕘ뉻꧳ꓴ뵟ꧢ셊ꯡꅁꑪ ꕘ뉻꧳ꣅ보ꛜ뵫보듁 ꅃꓴ뵟뫘듓ꯡꅁ    빅ꑊ뵟

ꗐ싎볆ꑀ꿫쁈뫘듓듁  뿰ꛓ 듮ꅁꙝꙕꕀꕎ 싎 꿍 ꓱ꣒Ꙣ 65 %ꕈꑗꅁ

엣ꗜ띳ꛐ꓆ 싎 ꓀빅ꕘ뵟ꗐ꧳ 꽂듥빅 룻뇟뫘듓ꓴ뵟ꅃ닄ꑀ듁뵟ꗐ  

   땯ꗍ돌 뇚롳녋ꯗ뭐 ꛜꑃꓫ 싎뽏   볆   볆ꝥ엣뗛 곛쏶ꅝr = 

0.48005*ꅞꅁ뭐껰녡  싎뫴  싎볆뙱ꝥ엣뗛굴곛쏶ꅝr = -0.67094**ꅞꅃꛓ닄ꑇ

듁뵟 ꗐ 땯ꗍ녋ꯗ쇶뭐ꑑꛜꑑꑇꓫ  싎뽏 싎볆ꝥ 곛쏶ꅁꛓ뭐껰녡  싎

뫴  싎볆ꝥ굴곛쏶ꅁ곛쏶  륆닎군엣뗛볐럇ꅃ ꛜꑃꓫ 싎뽏 샲싎볆ꭄ

뭐ꑇ듁뵟ꗐ    뇚롳꣣ 엣뗛곛쏶ꅝr = 0.62031*ꅞꅁꣃꧺ엣ꙡ뱶암 ꙾ꑀ

듁뵟 뇚롳ꅝr =0.53700*ꅞꅆꙐ볋 ꛜꑃꓫ껰녡  싎뫴  싎볆뭐닄ꑀꅂꑇ뵟

ꗐ    땯ꗍ녋ꯗꝥ굴곛쏶ꅝr 귈꓀ꝏ 0.67094** 0.57202*ꅞꅁꕂ뭐ꑑꛜꑑ

ꑇꓫ ꙾ ꛜꑃꓫ 껰녡  싎뫴  싎볆ꝥ녋꓁쏶ꭙꅝr귈꓀ꝏ 0.71800**

 0.74407**ꅞꅃ꓀꩒뱶암닄ꑀꅂꑇ듁뵟ꗐ    뇚롳뇚롳녋ꯗ ꙝꑬꅁ엣ꗜꙢ

닄ꑀ듁뵟ꕈꭥꑀ꙾ꑑꑇꓫ뛀ꛢꓴ뵌  싎볆ꑑꑇꓫꛜꑔꓫ   럅ꯗ쏶ꭙ돌

 녋꓁ꅆꙢ닄ꑇ듁ꓴ뵟ꭨꕈꑃꛜꑋꓫ껰녡  싎뫴  샲싎볆ꅁ 듓ꯡ 30 ꓑ

뛀ꛢꓴ뵌  싎볆ꑋꓫꡃꑰ껉 ꭂ뙱ꝥ뙗륌 10mmꓑ볆ꅁꑋꓫ   럅ꯗ뭐

ꑅꓫ 믤 ꓑ볆쏶ꭙ룻녋꓁ꅃꝑꗎ덶ꡂꙞ쉫꓀꩒ꅁꑷꯘꗟ   Ꙣ닄ꑀꅂꑇ듁뵟

 ꕩ꿠땯ꗍ륷듺볒 ꅁꕩ꣑뙩ꑀꡂ맪ꗎ꧊ 룕듺ꅃ 

(쏶쇤뗼ꅇ   ꅂ뇚롳냊멁ꅂ땯ꗍ륷듺ꅂꓴ뵟) 
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뫼    

   ꅝLaodelphax striatellus (Fallén)ꅞ

ꅝHomoptera : Delphacidaeꅞ 럅녡ꙡ냏돁쏾

ꓴ뵟  굮깠싎ꅁ   ꙍ깠ꕾꣃꕩ둃 

뛇 ꓴ뵟  걜꽦ꅝstripeꅞꅂ뛂뇸롇꓆꽦

ꅝblack-streaked dwarfꅞꅂꕟꓨ뵜쏾둏 꽦

ꅝnorthern cereal mosaicꅞꅂꛨꝂꝑ뽐돁둏

 꽦ꅝSiberian oat mosaicꅞꕈꗉꛌ닊셗롇

꓆꽦ꅝmaize rough dwarfꅞ (26)ꅃꙢꕸ왗 

싎돌 끏뿽꧳ 1904 ꙾ꕸ왗셠럾 륁띾룕엧

돵돸ꝩꅁꣃ뭐ꑇ꓆뿁ꅂꑔ꓆뿁ꅂ뛂Ꟁ 싍ꅂ

굴ꩤ싎앋ꗒ싎ꣃꙃ ꓴ뵟 ꑪ깠싎(2)ꅁ 

꧳ 1912 ꙾쑙 땯ꗍꅁ꣤ꯡꙢꓴ뵟깠싎 ꙗ

뿽끏굺ꑗ ꗾ껸 (6)ꅃ1970꙾ꕎꅁꗑ꧳ 

  ꧒둃  ꓴ뵟  걜꽦Ꙣꕸ왗  

 쑙 땯ꗍꅁ    땯ꗍꗍ멁ꥬ꣼ 뗸
(12, 23)ꅃꙢ 1980꙾ꕎ걆 ꙝ뵟ꛌꗍ 륌돑ꅁ볺

쁹륁ꗁ신듓ꗉꛌꅂ 뇧 Ꝁ ꕈ맪걉꧒뿗

  뻣ꙡ껢냶료Ꝁꅁ뻉교꣤뇚롳 ꑪ둔뱗

ꅁ  맯ꓴ뵟멣 ꙍ깠ꅁꛓ꣏ 싎  ꕸ

왗ꙡ냏 ꓴ뵟 굮깠싎(19)ꅃ 

有關斑飛蝨之生物學、發生生態、危

害損失及防治方法等在以往已有零星報導
(3, 16, 17, 18, 19, 20, 21) 。本研究利用 1985至 2001

年以各種誘蟲器材誘殺蟲數及每年水稻害

蟲發生偵測田（無殺蟲劑處理）之害蟲發

生族群密度的累積資料，分析影響斑飛蝨

族群密度之因子，並建立發生預測模式，

以供台灣水稻害蟲管理之參考。 

ꟷ껆뭐ꓨꩫ 

ꛛ 1985ꛜ 2001꙾ꅁ꧳맅롱 럋ꑦ뙭맅

롱륁띾룕엧꓀꧒륁돵ꅝ20 haꅞꅁ덝ꗟ껰녡 

 싎뫴ꅝair borne net trapꅞꝬ  싎뽏

ꅝsuction light trapꅞꙕ꣢꣣ꅃ껰녡  싎뫴

걗 10 mꅁ뫴 깼 1 mꅁ뫴 1.5 mꅁꝥ쁀

ꅁ뫴ꑦ싹깍 ꕈ 덑 싎 끫뙨ꅁ뫴Ꟁ덝

롭꧔쇥ꕈꭋ  깠싎ꅆ꣢꣣ 싎뫴곛뙚곹 10 

mꅆ  ꅝ1.6-3.3 m/sꅞ껉ꅁ뫴ꑦꝙꕩ쁈 Ꙗ

신냊ꅁ 맯 Ꙗꅁ  쁈 쓆꽂 ꧸싎ꅃꝬ

  싎뽏ꅁꕈ 20 샫ꗺ샴 ꓩꗺ뽏 뽏 ꅁ

뽏ꑕ 6 cm  Ꝭꑊ 륱  싎뫴ꅁ싎뫴 

싹깍 ꅁꕈ 덑 싎 끫뙨ꅆ뽏걗 1.8 mꅁ

꣤냲 ꡃ륪 15ꇐ30 ꓑ뛮싎 ꑀ ꅁꕈ 뻀

ꫪ ꑗ    싎ꅆ꣢럸 싎뽏ꕈꥷ껉  

꣮뽏ꗺ 뙽뇒ꅝꓩ ꭥ 30ꇐ60 ꓀쓁ꅞ쏶

 ꅝꓩꕘꯡ 30 ꓀ꛜ 60 ꓀쓁ꅞꅁ  ꭨ꧳ꡃ

뇡 8껉 ꕫ   샲싎껉ꥬ 쏶앐ꕈ 덑 

싎  ꕘꅃ꣢럸뽏곛뙚곹 80 mꅁ  맯볆ꑑ

   뵟ꗐꅁꙕ싷룴뽏곹 250 mꅃ  싎엩

ꡃꓩ  ꑀ ꅁ롧꽍뵣 60 ꉊ꽍 ꯡ쏨샋냏

꓀끏뿽ꅃꙢ  싎 룪껆띪  Ꙑ껉ꅁ꧳꣤

꫱ꕴ덝ꓴ뵟깠 맮ꗐ 1ꛜ 3덂ꅁ 뽮ꙕ 5

 꽡ꅁ뫘듓ꕸ륁 67  ꕸ뇰 8  ꅁ꣢ 

 띐싎뵟뫘ꅃ깠싎 맮ꗐ  걉ꗎ뇾싎쏄 

ꕾꅁ꣤ꕌ뫞뉺꯶럭ꙡ륁ꗁ멄ꛦꓨꩫ맪걉ꅃꓴ

뵟깠싎ꡃ뙧ꥷ껉뷕걤ꑀ ꅁ뷕걤껉ꗽ녎뵟ꗐ

냏꓀ 4 ꓀ꅁ꧳ꡃ ꓀ ꗴ꣺ꑇꛦꅁꡃꛦ

ꕈ륪 2 쉏뵟뷕걤ꑀ쉏ꓨ ꅁ뷕걤 40 쉏뵟ꑗ

 깠싎볆ꅁꣃꙢꡃ ꓀ꙕꕈ 깼 37 cmꅁ걠

 1 m  뫴  10뫴ꅃ룕엧듁  껰뙈

룪껆ꗑ  껰뙈 맅롱껰뙈  ꣑ꅃ꧒띪 

 볆뻚ꅁ꧳뙩ꛦ꓀꩒ꭥ ꗽ롧 ꓨ껚신 ꅁ

ꙁꛦ꓀꩒ꅃ뱶암뇚롳싗ꯗ ꙝꑬ꓀꩒ꅁ꣏ꗎ

 돦 뵵끪쉫꓀꩒ꅆꛓ륷듺볒  ꯘꗟꭨ뇄

ꗎ SAS(27)ꅝstatistic analygsis systemꅞ깍룋닎

군땻  덶ꡂ끪쉫꓀꩒ꅝstepwise regression 

analysisꅞꅁꣃꕈ끪쉫볒  F 귈ꡍꥷꭙ볆

R2 귈 엣뗛꧊엜볆 귓볆 뿯ꗎ볒  

뻚ꅃ 

 ꩇ뭐끑뷗 

ꗐ     뇚롳땯ꗍ껸 

   ꕩꙢꙨ뫘ꗝ 곬듓 ꣺ 셣

듞ꅁ ꓴ뵟ꅂ ꗍ뵟ꅂ돁쏾ꅂ 뇧ꅂꗉꛌꅂ

 ꅂꗌ  Ꝁ ꕾꅁꣃꕩꙢ�꿳쏾ꅂꟵꓳꗝꅂ

곝돁깑ꅂ 귰ꅂ Ꟁ꿳 싸꿳ꑗ꣺ 셣구(8, 9, 
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13, 26)ꅁꙝ ꧳ꑇ듁뵟     ꕩꙢꙁꗍ뵟

ꑗ굺녈ꕄ듓 땯뉻ꅃꙢ맅롱ꙡ냏ꑀ듁뵟덱

녠꧳ ꓫꑗꅂ  ꅝ 듓뵟ꅞ뙽ꥬ  ꅁꑪ

 ꓀ꅝ ꅝ ꅞ듓뵟ꅞꭨ꧳ ꓫꑕ ꅁꓖ 

꓀ꅝ뇟듓뵟ꅞ꧳ꑇꓫꑗꅂ  뫘듓ꅆꑔ뫘 

Ꙑ뫘듓ꓴ뵟꓀ꝏ꧳ ꓫꑕ ꛜ ꓫꑗ ꅁ 

ꓫꑗꅂ   ꓫꑕ ꛜꑃꓫꑗ   ꅃ꯶

뻺꙾Ꙣ ꅂ ꅂ뇟듓뵟ꗐ꧳ꓴ뵟  ꯡꅁꝙ

꧳ 맮ꗐ껇롭꧱뛀ꛢꓴ뵌ꅝ25×32×10cmꅞ 8

귓ꅁ 듺   빅ꑊ싎뙱ꅁ ꩇ꙰ꫭꑀꅁ쇶

땍ꙝ꙾ꯗ빅ꑊ싎볆엜냊ꯜꑪꅁ 듓뵟빅ꑊ

싎볆 룻 ꅂ뇟듓뵟   쇍뛕ꅃꕈ빅ꑊ뙱

룻  1985 ꙾ 닄ꑀ듁뵟  ꅂ ꅂ뇟뵟

Ꙣ뫘듓ꯡ 30 ꓩ  빅ꑊ싎볆 ꣒ꅁꑑꑇꓫ

ꓜꑇꓩ듓 76  ꅁꑀꓫꓜꑅꓩ 24

 ꅁꑇꓫꓜ ꓩ 1 ꅆ1986꙾ꑀꓫꑑꑅ

ꓩ뫘듓 8 ꅁꑇꓫꕼꓩ 3 ꅁꑇꓫ

ꓜꑋꓩ 0 ꅆ1992꙾ꑀꓫꑑ ꓩ뫘듓

 47 ꅁꛓꑇꓫꑃꓩ 7 ꅃ닄ꑇ듁뵟ꅁ

 ꑃꓫꑑꓩꭥ뫘듓ꙝ왛맮ꗐ볆ꕵ 2뛴룻

 ꣣ꕎꫭ꧊ꕾꅁ꣤ꕌ뫘듓듁 빅ꑊ싎볆ꗧ쁈

뫘듓듁  ꯡꛓꑕ ꅃ 

   Ꙣ Ꙑꓩ듁뫘듓뵟ꗐ 뇚롳뱗

볒 ꅁꕈ 1986 ꙾ꑀꅂꑇ듁뵟 ꣒ꗜ꙰맏

ꑀꅁꙢ닄ꑀꅂꑇ듁ꓴ뵟 ꕩ비꣼ꑔ귓ꕀꕎ 

    ꙍ깠ꅁ 닄ꑔꕀꕎ  싎듁ꑪ ꕘ

뉻꧳ꓴ뵟  ꯡꅁꛓꕈꑑꑇꓫꛜ ꓫ 럅ꯗ

군뫢ꅁ꣤ ꕩ  ꑀ귓ꕀꕎꅝ  ꑀ귓ꕀꕎ

  껄뽮럅 380-410ꓩꯗꅞ(26)ꅁꕴ꧳ ꓫ

  ꛜꑃꓫ  ꗧꕩ  ꑀ귓ꕀꕎꅁꙘ군Ꙣ

맅롱ꙡ냏ꑀ꙾ ꕩ  8귓ꕀꕎꅃ 

   때뷗Ꙣ닄ꑀꅂꑇ듁 ꅂ 듓뵟

 ꧳ꓴ뵟 ꯡꅁ꿍  싎ꝙ 쓲빅ꑊ뵟

ꗐꅆꙢ닄ꑀ듁뵟ꅁ 듓뵟ꅝ ꓫꑑꑅꓩ뫘

듓ꅞꅁ 싎빅ꑊ 깰ꗑ뛀ꛢꓴ뵌 샲싎볆ꅁ

ꕩ땯뉻ꕘ뉻꧳ꑇꓫ  ꅁ닄ꑀꅂꑇꅂꑔꕀ

ꕎ 싎꓀ꝏꕘ뉻꧳ꑔꓫ ꅂꑕ ꅁꕼꓫ ꅂ

ꑕ ꅁ ꓫꑕ ꛜ ꓫꑗ ꅆ뇚롳 깰 

 

ꫭꑀꅂ 닄ꑀꅂꑇ듁Ꝁ Ꙑ뫘듓듁ꓴ뵟꧳  ꯡ 30 ꓑ 뛀ꛢꓴ뵌  빅ꑊ    싎볆 ꓱ

룻 
Table 1. Comparison among the catches of the immigrant smaller brown planthopper (SBPH) by 

yellow water-pan traps within 30 days after transplanting in the early, middle, and late 
planted paddy fields, 1985-2001 

No. of SBPH 
Date of transplanting No. fields observed.1) 

xꉷ± SD Range 

First cropping season 

Before Jan. 10 1 76 ± 0 76 

Jan. 11-20 11 28.9 ± 38.0 0-125 

Jan. 21-31 15 11.8 ± 21.0 0-24 

Feb. 1-10 7 4.43 ± 5.55 0-16 

After Feb. 10 3 1.33 ± 1.52 0-3 

Second cropping season 

Before July 10 2 11.0 ± 5.66 7-15 

July 10-20 5 35.2 ± 42.36 1-92 

July 21-31 19 8.21 ±11.02 0-45 

Aug. 1-10 12 4.67 ± 4.27 0-16 
1) Total number of monitoring fields observed in 15 years 
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맏ꑀꅂ   Ꙣ닄ꑀꅂꑇ듁 Ꙑ뫘듓듁ꓴ뵟ꑗ 뇚롳엜냊ꅁ맅롱럋ꑦꅁ1986ꅃ 
Fig. 1. Population fluctuations of the smaller brown planthopper in different transplanted rice 

in the first and second cropping seasons, Chiocho, Chiayi, 1986 (*YWPT: yellow 
water-pan trap). 

 

ꕘ뉻꧳닄ꑔꕀꕎ굙싎듁ꅁ곛럭꧳ꓴ뵟ꣅ보

ꛜ뵫보듁ꅝ ꓫꓜꓩ믴셊ꅞꅃꛓ 듓뵟ꅝꑇ

ꓫꕼꓩ뫘듓ꅞꅁ 싎꧳ꑇꓫ  ꝙ 륳걐빅

ꑊꅁ빅ꑊ 깰듁ꕘ뉻꧳ 3 ꓫꑗ ꅁ닄ꑀꅂ

ꑇꅂꑔꕀꕎ 싎꓀ꝏꕘ뉻꧳ꕼꓫꑗ ꅂ 

ꓫꑗ  ꓫꑗ ꅁ굙싎ꭨ꓀ꝏꕘ뉻꧳ꑔ

ꓫ ꅂꑕ ꅁꕼꓫꑕ ꛜ ꓫꑗ  ꓫ

ꑕ ꛜ ꓫꑗ ꅁ뇚롳 깰ꕘ뉻꧳닄ꑔꕀ
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ꕎ굙싎듁ꅁ곛럭꧳ꓴ뵟믴셊ꛜꣅ보듁ꅃꛓ

뇟듓뵟ꅝꑇꓫꑑꑋꓩ뫘듓ꅞꅁꗑ뛀ꛢꓴ뵌 

  싎볆ꅁꕩ ꧳ꑔꓫꑕ ꛜꕼꓫꑗꅂ 

 ꥬ  싎빅ꑊꅁ곛럭꧳ ꅂ 듓뵟닄ꑀ

ꕀꕎ 싎ꕘ뉻듁ꅁ꣤ꯡ 닄ꑀꅂꑇꕀꕎ 

싎꓀ꝏꕘ뉻꧳ꕼꓫꑕ ꛜ ꓫꑗ  ꓫ

ꑕ ꛜ ꓫꑗ ꅁ닄ꑔꕀꕎ 싎ꭨꕘ뉻꧳

ꓴ뵟  ꯡ  ꓫꑕ ꛜꑃꓫꑗ ꅁ뇚롳

 깰듁ꕘ뉻꧳ꧢ셊듁ꛜ믴셊듁ꅃ 

Ꙣ닄ꑇ듁뵟ꅁ꧳ 듓뵟ꅝꑃꓫꑋꓩ뫘

듓ꅞꅁꗑ뛀ꛢꓴ뵌  샲싎볆ꅁꕩ ꧳  

ꯡ 싎ꝙ 쓲빅ꑊꅁ닄ꑀꕀꕎ굙싎ꙁꕘ뉻

꧳ꑃꓫꑕ ꛜꑋꓫ  ꅁꛓ닄ꑀꕀꕎ 싎

ꭨꕘ뉻꧳ꑋꓫ ꅂꑕ ꅆ닄ꑇꕀꕎ굙싎

 싎꓀ꝏꕘ뉻꧳ꑋꓫꑕ ꛜꑅꓫ  ꅁ

ꑅꓫ ꅂꑕ ꅁꛓ닄ꑔꕀꕎ굙싎 싎ꭨ

ꕘ뉻꧳ꑅꓫꑕ ꛜꑑꓫ  ꑑꓫꑗꅂ 

 ꅃꙢ 듓뵟ꅝ7ꓫ 20ꓩ듓ꅞꅁꓴ뵟뫘듓ꯡ

30ꓩ 뛀ꛢꓴ뵌 샲싎볆ꕵ 1 ꅁ닄ꑀ

ꕀꕎ굙싎녋ꯗ ꝃꅁꕘ뉻꧳ꑋꓫ ꅂꑕ ꅁ

 싎ꭨꕘ뉻꧳ꑋꓫꑕ ꛜꑅꓫ  ꅁ닄ꑇ

ꕀꕎ굙싎 싎꓀ꝏꕘ뉻꧳ꑅꓫꑕ ꛜꑑ 
 

ꫭꑇꅂ   뇚롳 깰ꕘ뉻듁뭐ꓴ뵟 듓듁 쏶ꭙ 
Table 2. Relationships between the population peaks of smaller brown planthopper and 

transplanting time of rice in the first and second cropping season from 1985 to 1990, 
Chiayi 

Emergence of population peaks 
Date of 

transplanting 

No. 
fields 
obs. 

Date after 
transplanting 

period plant stages 

First cropping season of rice 

Dec. 19-29 3 134.3 ± 3.0 April 29 - May 7 milky stage 
Jan. 1-10 1 126 May 11 heading stage 
Jan. 11-20 10 122.3 ± 8.1 May 11-26 heading to doughy with 50 % 

at milky stage 
Jan. 21-31 19 113.5 ± 5.6 

May 12-30, mostly from 
May 16-25 

heading to doughy with 
mostly from heading to 
milky stages 

Feb. 1-10 10 107.7 ± 14.3 May 12 to June 10, 
mostly from May 26 
to June 5 

heading to ripening stages, 
with mostly from heading 
to milky stages 

Feb. 11-20 3 114.0 ± 22.9 May 13 to July 2 heading to doughy stage 

Second cropping season of rice 

July 8 1 91 Oct. 6 milky stage 
July 16 1 75 Sept. 29 heading stage  
July 20-25 9 86.5 ± 6.1 Oct. 15-27 heading to doughy stage with 

77.8 % at milky stage 
July 26-31 9 92.6 ± 11.25 

Oct. 9 to Nov. 11, mostly 
from Oct. 21 to Nov. 5 

heading to ripening stage 
with 56 % at milky stage 
and 44 % at ripening stage 

Aug. 1-5 13 95.8 ± 10.8 Oct. 17 to Nov. 18, 
mostly from Nov. 
6-15 

milky to ripening stage, with 
46 % at ripening stage and 
23 % at milky stage 

Aug. 10 1 93 Nov. 11 ripening stage 
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ꓫꑗꅂ  ꅁ닄ꑔꕀꕎ굙싎 싎꓀ꝏꕘ

뉻꧳ꑑꓫꑕ ꛜꑑꑀꓫꑗ ꑑꑀꓫ

ꑗꅂ  ꅃꙢ뇟듓뵟ꅝꑋꓫ ꓩ뫘듓ꅞ꧳

뛀ꛢꓴ뵌  샲싎볆ꕩ ꧺ엣ꙡ ꧳ 

듓뵟ꅁ빅ꑊ듁뭐 듓뵟 닄ꑀꕀꕎ 싎ꕘ

뉻듁믡 ꑀ교ꅃ닄ꑀꕀꕎ굙싎 싎꓀ꝏ

ꕘ뉻꧳ꑅꓫꑗꅂ  ꑅꓫꑕ ꛜꑑꓫ 

 ꅁꙢ 듁  싎녋ꯗꑀ 룻굙싎녋ꯗ 

 ꅁꫭꗜ 쓲  싎ꛛ ꅂ 듓뵟빅ꑊꅆ

닄ꑇꕀꕎ굙싎 싎ꕘ뉻꧳ꑑꓫ  ꑑ

ꑀꓫꑗ ꑑꓫꑕ ꛜꑑꑀꓫ  ꅆꛓ닄

ꑔꕀꕎ굙싎 싎ꭨ꓀ꝏꕘ뉻꧳ꑑꑀꓫ

  ꛜꑕ ꑑꑀꓫꑕ ꛜꑑꑇꓫꑗ

 ꅃ쇶땍꣤닄ꑇꕀꕎ굙싎 싎뇚롳녋ꯗ

믡 ꅁꛜ닄ꑔꕀꕎꗑ꧳ꓴ뵟ꑷ  보ꅁ

꣤뇚롳녋ꯗ덶 쇍 ꅃ  

Ꙣ맏ꑀꅁ엣ꗜ때뷗Ꙣꑀꅂꑇ듁  ꅂ

 ꅂ뇟듓뵟ꅁ   뇚롳녋ꯗꙢ닄ꑀꕀꕎ

 곆ꝃꅁ닄ꑇꕀꕎ녋ꯗꭨ 쁈뫘듓듁  

ꯡ뱗  쇍뛕ꅁ꣤Ꙣꑀꥵ뵟 뇚롳 깰

 ꕘ뉻꧳ꓴ뵟ꧢ셊ꯡꅃ닎군 1985 ꙾ꛜ

1990 ꙾ꑀꅂꑇ듁뵟   뇚롳 깰ꕘ뉻

듁뭐ꓴ뵟 듓듁 쏶ꭙꙃ꙰ꫭꑇꅁꑀ꿫ꛓ

 ꅁꙢꑀ듁뵟ꅁꗑꑑꑇꓫꑕ ꛜꑇꓫ  

뫘듓꣤뇚롳 깰ꕘ뉻꧳ꕼꓫꑕ ꛜꑃ

ꓫꑗ ꅁ 곛럭꧳ꓴ뵟ꧢ셊ꛜ뵫보듁ꅁ

꣤ ꑪ ꗷꕘ뉻꧳ꣅ보듁ꅆꙢꑇ듁뵟ꅁꗑ

ꑃꓫꑋꓩꛜꑃꓫꓜ ꓩ뫘듓ꅁ뇚롳 깰

듁ꑀ꿫ꕘ뉻꧳ꑅꓫꑕ ꛜꑑꓫ ꅂꑕ ꅁ

곛럭꧳ꓴ뵟ꧢ셊ꛜꣅ보듁ꅁꛓꑃꓫꓜ ꓩ

ꛜꑋꓫꑑꓩ뫘듓ꅁꭨꕘ뉻꧳ꑑꓫꑕ ꛜ

ꑑꑀꓫ  ꅁ곛럭꧳ꓴ뵟ꣅ보듁ꛜ뛀보

듁ꅁ 깰듁ꕘ뉻룻뿰ꅃ  

Ꙣꓴ뵟  ꯡꅁ때뷗Ꙣ닄ꑀꅂꑇ듁뵟

    ꕩ꧳ꙁꗍ뵟ꑗ셣듞ꑀ귓ꕀꕎꅝ맏

ꑇꅞꅁꙢ닄ꑀ듁뵟ꅁꓴ뵟덱녠꧳ ꓫꑗ 

ꛜꑕ   ꅁꛓ꧳ꑃꓫ ꅂꑕ 뻣ꗐ뫘듓

ꑇ듁뵟ꅁ꣤ 곹 ꑀ귓ꓫ ꕫ 껉 ꅁ 

냷꣤  ꑀ귓ꕀꕎꅁꙝ럅ꯗ ꅝ  돌

 럅ꯗ 32.6ꉊꅞ  ꧳꣤ꗍꅁ녋ꯗ믡

ꝃꅆꙢ닄ꑇ듁Ꝁꓴ뵟ꛛꑑꑀꓫꑗꅂ  

ꛜꑑꑇꓫꑗ   ꯡꛜ ꓫꑗꅂ  뻣

ꗐꅁ꣤ 곹 ꣢귓ꓫꅁ  럅ꯗ 20ꉊ 

ꕫꅁꗧ 냷꣤셣듞ꑀ귓ꕀꕎꅃꗑ꧳   

쓝럅녡ꙡ냏깠싎ꅁꙢꝃ럅 ꩰꑕꅁꙢ닄ꑇ

듁뵟ꙁꗍ뵟ꑗ 뇚롳녋ꯗ룻ꑀ듁뵟 

 ꯡ ꙁꗍ뵟ꑗ  ꅃ  

꫱ꑀꡂ꓀꩒Ꙣ ꅂ ꅂ뇟듓뵟ꑗꙕꕀ

ꕎ    땵꿍  싎땯ꗍ뉶ꅁꗑꫭꑔꅁ

ꕩ ꙕꕀꕎ땵꿍  싎  ꓱ꣒  뙗

륌 40 %ꅃꑀ꿫ꛓ ꅁ닄ꑀ듁뵟닄ꑀꕀꕎ

 싎녋ꯗꯜꝃꅁ땯ꗍ녋ꯗ  ꙾ꗷꡃ 20

쉏륆 10ꛜ 20 빬 ꅁ꣤땵꿍 ꓱ꣒룻 ꅁ

Ꙣ땯ꗍ녋ꯗꓖ ꙾ꗷꅁꕵ꿠 샲꣬ 싎

1-2  ꅁ땵꿍ꓱ꣒곆ꝃꅆ닄ꑇꕀꕎꑀ꿫ꕘ

뉻꧳ 셊ꯡꅁ땵꿍  싎ꓱ꣒Ꙣ닄ꑀ듁뵟

 륆돌 ꅁꙢ땯ꗍ녋ꯗꝃ껉ꅁꗧꕵ꿠 

샲ꓖ볆 꿍  싎ꅆ닄ꑔꕀꕎ 싎ꕘ뉻

꧳ꓴ뵟뛀보듁ꯡꅁꑪ  싎 꿍 ꅁ땵

꿍  싎ꓱ꣒엣뗛룻ꭥ꣢ꕀꕎ ꝃꅃꙢ닄

ꑇ듁뵟ꅁꙕꕀꕎ땵듁  싎ꓱ꣒ 룻닄ꑀ

듁뵟  ꅁꙢ꣢듁뵟 닄ꑀꕀꕎ땵꿍

  싎ꓱ꣒뭐ꓴ뵟뫘듓듁  뇟ꝥ곛

 쇍뛕ꅁꝙꙢ닄ꑀ듁뵟ꅁ 듓 룻뇟듓

  ꅁꛓꙢ닄ꑇ듁뵟ꭨꝥ곛뉻뙈ꅃꙢ

닄ꑀ듁뵟닄ꑇꕀꕎ땵꿍  싎뭐닄ꑀꕀ

ꕎ 쏾 ꩰꕾꅁꙢ닄ꑔꕀꕎꭨ뭐ꓴ뵟뫘

듓듁때쏶ꅁ땵꿍  싎ꓱ꣒ ꧺ엣 

ꝃꅁ꿍  싎 ꕾ빅 ꅁ뇚롳녋ꯗꝥ뉻

ꑪ둔ꑕ ꅃꙢ럅녡ꙡ냏ꅁ    땵꿍 

 싎ꗧꕵꙢ뙖ꕖꕀꕎ꧳ꑰ돁ꑗꓱ뉶룻

 ꅝ90 %ꕈꑗꅞ (1, 8)ꅁꙢꓴ뵟ꑗꅁ땵꿍 

 싎꧒ꓱ꣒돌 ꕵ 30 % ꕫꅃ  

뭐뷅  땵꿍  싎ꓱ꣒Ꙣ닄ꑀꅂꑇ

듁뵟 닄ꑀꅂꑇꕀꕎ꓀ꝏ 58.9뭐 54.4

61뭐 73.4 %(18)ꓱ룻ꅁ   땵꿍  싎 

ꝃꓱ뉶엣ꗜ ꑀ깠싎 빅 ꧊룻뷅   

 ꅃꗑ꧳   녈ꕄ뫞돲뱳ꅁ 싎돟앷빅

 맠뫱ꅁ ꑪ굚녋 뵟ꗐ Ꝛ(8, 9)ꅁꙝ 룻

쏸뻚ꓴ뵟ꗍ 듁땯ꗍ녋ꯗ꣓Ꝑ쉟ꓴ뵟
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ꗍꯡ듁 뇚롳녋ꯗꅃꕴꕾꙢꙐꑀ꙾ꯗ뵟

ꗐꙝ뫘듓듁  Ꙑꅁ꣤뇚롳녋ꯗꗧ  ꑪ

깴 ꅁ  ꙝ꿀ꅁ 덹    땯ꗍ륷듺

 ꝸ쏸ꅃ 뫘뉻뙈ꗧ땯뉻꧳ꓩ (1, 10)ꅃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

맏ꑇꅂꙢ닄ꑀꅂꑇ듁뵟ꙁꗍ뵟ꑗ    뇚롳껸ꅃ 

Fig. 2. Population fluctuations of the smaller brown planthopper on ratooning rice of the first 

and second cropping season, 1985. (Arrow indicates the date that rice was harvested.). 
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ꫭꑔꅂꙢ닄ꑀꅂꑇ듁 Ꙑ뫘듓ꓴ뵟 뫴 샲    땵꿍  싎ꓱ꣒ ꓱ룻 
Table 3. Comparison among the rate of brachypterous adults of smaller brown planthopper 

cought by sweeping nets in the different planted rice in the first and second cropping 
season, 1985-2000 

 % brachypterous adult 

1st gen.  2nd gen.  3rd gen. 
Date of 

planting 

No. 

field 

obs. Mean Range  Mean Range  Mean Range 

First cropping season 

Dec. 19 1 28.6  - 14.0  - 28.6  - 

Jan. 10-20 9 20.3±19.5 0  - 43.6 25.0±14.1 5.6  - 51.6 12.9±15.0 2.2  - 51.1 

Jan. 21-31 10 18.5±16.9 0  - 42.6 21.2±15.7 0  - 45.8 3.4±3.1 1.8  - 40.8 

Feb. 1-10 6 12.6±14.2 0  - 30.6 15.8±16.8 0  - 42.8 10.7±17.9 0  - 29.9 

Feb. 11-20 2 0 0  6.1±8.6 9.8  - 12.2 0 0  

Second cropping season 

July 8 1 50.0  - 70.6  - 21.6  - 

July 11-20 5 13.1±9.1 0  - 16.7 34.6±21.2 16  - 51.3 19.1±12.8 5.9  - 40.0 

July 21-31 11 25.6±19.6 0  - 60.0 39.5±20.1 6.3  - 63.2 20.2±13.6 0  - 41.5 

Aug. 1-10 8 36.2±25.1 0  - 80.0 28.8±24.4 4.2  - 60.5 15.1±16.8 0  - 52.3 

 

   땯ꗍ뇚롳 ꙾ꯗ엜냊 

ꗑ꧳   Ꙣ Ꙑ뫘듓듁뫞뉺ꓴ뵟

ꗐ 뇚롳깴 믡ꑪꅁꛓ 곣ꡳ  듺ꗐꡃ꙾

  듁ꭙ꯶럭ꙡ륁깡멄ꛦ뫘듓뫞뉺ꅁ뫘듓

ꓩ듁때ꩫꑀ교ꅁ뫞뉺ꓨ  때걉ꗎ뇾싎 

ꕾꅁ꣤ꕌ뫞뉺ꓨ ꗧꙝ꙾ꯗꛓ  엜 ꅁꙝ

 ꡃ꙾ꗐ     땯ꗍ뇚롳녋ꯗꅁꕵ꿠ꕈ

2ꛜ 3뛴 듺ꗐ   뇚롳녋ꯗ 뻚ꅃ땍

ꛓꕈꗐ  뫴 샲    뇚롳녋ꯗ뭐뵟

ꗐ   땯ꗍ 깰듁  ꛜꑃꓫꑑꛜꑑ

ꑇꓫ껰녡  싎뫴 싎뽏 샲싎볆ꓱ

룻ꅁ꙰맏ꑔ꧒ꗜꅁꣃ  ꗾꑀ교ꅃ꙰ 1985

 1986 ꙾닄ꑀ듁뵟ꗐ ꗐ     뇚롳

녋ꯗ ꛜꑃꓫ 싎뽏 싎볆믡 ꅁꛓ껰녡

  싎뫴  싎볆ꣃ Ꙑꡂ뱗 ꅆꛓ 1991

 1992 ꙾ ꛜꑃꓫ 싎뽏  싎볆믡 ꅁ

ꗐ 껰녡  싎뫴 싎볆ꣃ 엣뗛 

ꅃꙐ볋뉻뙈ꗧꕩ땯뉻Ꙣ닄ꑇ듁뵟  샲싎

볆  싎볆 깴 ꅃ꓀꩒닄ꑀꅂꑇ듁뵟ꗐ

    뇚롳 깰듁녋ꯗ뭐 ꛜꑃꓫꑑ

ꛜꑑꑇꓫ껰녡  싎뫴Ꙑ듁 싎뽏 샲

싎볆 쏶ꭙꅁ ꩇ꙰ꫭꕼꅃ닄ꑀ듁뵟   

땯ꗍ돌 뇚롳녋ꯗꅝZ1ꅞ뭐 ꛜꑃꓫ껰녡 

 싎뫴  싎볆ꅝX1ꅞ꣣  엣뗛 굴곛쏶ꅝr 

= -0.67094*ꅞꅁꛓ뭐 ꛜꑃꓫ 싎뽏  샲

싎볆ꅝY1ꅞ꣣엣뗛 곛쏶ꅝr = 0.48005 ꅞꅆ

땍ꛓꑀ듁뵟ꣅ보ꛜ뵫보듁ꗐ  샲싎볆

ꅝZ2ꅞꭨ뭐 ꛜꑃꓫꅝY1ꅞꑑꛜꑑꑇꓫ 

 싎뽏 샲싎볆ꅝY2ꅞ꣣엣뗛 곛쏶ꅝr = 

0.58113*  r = 0.57989*ꅞ뭐껰녡  샲

싎볆Ꙣ닎군ꑗꝥ 엣뗛 굴곛쏶ꅃꙢ닄ꑇ듁

뵟ꅁꗐ 땯ꗍ돌 싎볆ꅝN1ꅞꙢꣅ보듁ꛜ

뵫보듁  돌 싎볆ꅝN2ꅞ뭐ꑑꛜꑑꑇꓫ 

싎  싎볆ꅝY2ꅞ껰녡  싎뫴ꅝX2ꅞ 

샲싎볆곛쏶 엣뗛ꅁ뭐 ꛜꑃꓫ 껰녡 

 싎뫴ꅝX1ꅞ 싎뽏 싎볆ꅝY1ꅞ꣣엣뗛

곛쏶ꅁꕂ뭐ꑕꑀ꙾ꯗ ꛜꑃꓫ 껰녡  싎

뫴싎볆ꅝX ꅞꗧ꣣엣뗛굴곛쏶ꅃ 

ꗑ 싎뽏 샲싎볆왛맮ꅁ ꛜꑃꓫ  싎볆

ꅝY1ꅞꭄ뭐ꑑꛜꑑꑇꓫ  싎볆ꅝY2ꅞ꣣

엣뗛곛쏶ꕾꅁ뭐 ꙾ ꛜꑃꓫ  싎볆ꗧꝥ

엣뗛쏶ꭙꅆ뭐ꑇ듁Ꝁꗐ 땯ꗍ싎볆ꭨ곛쏶



 水稻斑飛蝨之族群動態與發生預測 25 

 엣뗛ꅃ곛ꙡꗑ껰녡  싎뫴 샲싎볆왛

맮ꅁ ꛜꑃꓫ  샲싎볆ꅝX1ꅞ뭐 ꛜꑃꓫ

 싎뽏ꅝY1ꅞꑑꛜꑑꑇꓫ 싎뽏ꅝY2ꅞ

 ꙾ ꛜꑃꓫ 싎뽏ꅝY3ꅞ 샲싎볆뭐닄

ꑀꅂꑇ듁ꗐ  땯ꗍ싎볆 곛쏶  엣뗛ꅁ

뭐ꑑꛜꑑꑇꓫꅝX2ꅞ ꙾ ꛜꑃꓫ 샲 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

맏ꑔꅂ   싎 ꟷꙢꑀ듁뵟 5ꛜ 7 ꓫꑇ듁뵟 10 ꛜ 12ꓫ 샲싎볆뭐ꗐ    땯ꗍ돌

 싎볆 ꓱ룻ꅃ 
Fig. 3. Comparison among catches of the smaller brawn planthopper by airborne net traps and 

light traps from May to July in the first cropping season and from Oct. to Dec. in the 
second cropping season, and the highest catches by sweep nets in monitored fields. 
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ꫭꕼꅂ Ꙑ  싎  샲   싎볆  ꣤뭐 듺ꗐ땯ꗍ싎볆 쏶ꭙ 1) 
Table 4. Correlation among the catches of smaller brown planthopper by different traps and 

population abundance of the insect in the monitoring fields1)  

 Y1 Y2 Y3 X1 X2 X3 

Y1 ꇐ      

Y2 0.49673* ꇐ     

Y3 0.53700* 0.58207* ꇐ    

X1 -0.05227 -0.07483 -0.20130 ꇐ   

X2 0.08346 -0.01799 -0.37346 0.71800** ꇐ  

X3 -0.10619 -0.25227 0.01775 0.74407** 0.29796 ꇐ 

Z1 0.48005* 0.47460* 0.25472 -0.67094** -0.44870
 

 -0.64718** 

Z2 0.58113* 0.57989* 0.40272
 

 -0.43879
 

 -0.15725 -0.37976 

N1 0.62031** 0.34906 0.38206 -0.57202* -0.36998 -0.58132* 

N2 0.57619* 0.31688 0.38125 -0.64725* -0.39908 -0.66379** 
1) Figures were transformed to square roots before analysis. The symbols  , *, and ** 

indicate that the correlation coefficient was significant at the 0.1, 0.05, and 0.01 levels, 
respectively. 
Y1: catches of SBPH by light traps from May to July in the first cropping season. 
Y2: catches of SBPH by light traps from Oct. to Dec. in the second cropping season. 
Y3: catches of SBPH by light traps from May to July in the first cropping season of the 

following year. 
X1: catches of SBPH by airborne net traps from May to July in the first cropping season. 
X2: catches of SBPH by airborne net traps from Oct. to Dec. in the second cropping season. 
X3: catches of SBPH by airborne net traps from May to July in the first cropping season of 

the following year. 
Z1: the highest number of SBPH caught by 20 sweep nets in the first cropping season. 
Z2: the number of SBPH caught by 20 sweep nets during the milky to doughy stages of rice 

in the first cropping season. 
N1: the highest number of SBPH caught by 20 sweep nets in the second cropping season. 
N2: the number of SBPH caught by 20 sweep nets during milky to doughy stages of rice in 

the second cropping season. 
 

싎볆ꅝX3ꅞ ꣣ 엣뗛쏶ꭙꅆꛜ꧳ꑑꛜꑑꑇ

ꓫ  샲싎볆ꅝX2ꅞ 뭐 ꛜꑃꓫ  샲싎

볆꣣엣뗛곛쏶ꕾꅁ뭐 ꛜꑃꓫꑑꛜꑑꑇꓫ

  싎뽏 샲싎볆 ꝥ때엣뗛 굴곛쏶ꅃ 

ꗑ꧳   녈ꕄ뵤돲룻뱳ꅁ쓝꧳럅녡ꙡ

냏깠싎ꅁ굀ꝃ럅ꅁ30ꉊ ꕫ  럅ꯗ맯꣤셣

듞ꝙ꣣ Ꝁꗎꅁ룻쓝꧳ ꑧ꧊깠싎 (8, 9, 

14)ꅁ땍ꛓ꣤ ꛦ 땵뙚싷빅 ꕾꅁ빁럭 껰

귔뇸ꗳꑕꗧꕩꙢ볆ꛊꛜꑤ빬ꛌ ꥍ뙚싷

 ꙡ볆ꑑ   껼 ꑗ  ꣬(8, 24, 25)ꅁꕩ 

   ꗧꕩ꿠ꗑꕾꙡ빅ꑊꅃ꯶ ꙡ륌ꕨꑑ빬

꙾ꡃꓩꕈ 싎뽏껰녡  싎뫴 듺뷅 

 ꗕ굉  ꛛ껼ꕾ빅ꑊ룪껆ꅁꙢ ꛜꑃꓫ

꣢뫘  ꕄ굮빅ꑊ듁 ꅁꙢ빁Ꙙ꣢뫘  빅

ꑊ 껰뙈뇸ꗳ ꓩ듁ꅁꙢ 싎뽏껰녡  

싎뫴     싎뙱ꗧ 쁈 뱗ꕛ 뉻

뙈ꅁ ꣤ꅵ곰뱗ꅶ 뉻뙈 굙뷅  뭐ꗕ굉

   ꧺ엣ꅝ 땯ꫭ룪껆ꅞꅃ 쏶    

뙚싷뉻뙈 ꛜꗘꭥ쇶ꥼ때 뻣돸ꝩꕩ

걤ꅁꙢ 1984-1985꙾ꕸ왗  ꙡ냏ꗑ 
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  둃    걜꽦쑙 땯ꗍ껉ꅁꙢꓩ ꑅ

ꙻꙡ냏ꗧ쑙 땯ꗍꅁ덑써뫃꣤둃 싎걏ꝟ녱

ꕸ왗쁈ꛨ띸껰걹빅ꑊꓩ ꧒교(14)ꅃꙝ ꅁ

껰녡  싎뫴 싎뽏Ꙣ ꛜꑃꓫꑑ

ꑑꑇꓫ 샲싎볆걏ꝟꗾ  ꙡ싎  ꗷ

ꭙꗑꕾꙡ빅ꑊꅁ귈녯뙩ꑀꡂ 끑ꅃ 

땍ꛓꗑ맏ꑔꅁꕩ    Ꙣꑀ듁뵟 

땯ꗍ녋ꯗ룻ꑇ듁뵟  ꅃꛓꗑꫭꕼꅁꕩ 

 ꛜꑃꓫ 싎뽏 싎볆ꅝY1ꅞ맯닄ꑇ듁뵟

    땯ꗍ녋ꯗꅝY2ꅞ 뱶암룻ꑑꛜꑑ

ꑇꓫ 싎뽏 샲싎볆ꅝY2ꅞ맯 ꙾닄ꑀ듁

뵟    땯ꗍ녋ꯗꅝY3ꅞ 곛쏶 ꧺ엣ꅃ

ꛓ껰녡  싎뫴 샲 싎볆뭐ꗐ    

뇚롳 싎뽏  싎볆 ꝥ굴곛쏶ꅁꓗ뭐

ꗐ     뇚롳 쏶ꭙ룻 엣뗛ꅃ꛳

ꕈ 1990꙾ꕈꯡꗐ    뇚롳땯ꗍ룻ꝃ껉

ꛓ껰녡  싎뫴  샲싎볆ꛓ ꝥ뉻뱗

ꕛ 뉻뙈ꅁ걏ꝟꙝ빅ꕘ꽂듥  싎볆뱗

 ꛓ뻉교ꗐ 땯ꗍ뙱 ꑕ ꅁ ꯝ뙩ꑀꡂ

 ꡳꅃ 

뱶암   땯ꗍ뇚롳싗ꯗ ꙝꑬ꓀꩒ 

ꗑ꧳ꡃ꙾   Ꙣꗐ  뇚롳땯ꗍ

싗ꯗꅁ뭐  싎  샲싎볆ꣃ  ꗾꑀ

교ꅁꯜ쏸돦뽗ꗑꗐ    뇚롳  싎

   샲싎볆Ꝁ Ꝑ쉟꣤땯ꗍ싗ꯗ 

뻚ꅃ뉺뷗ꑗꅁꗐ    뇚롳녋ꯗ 껉ꅁ

꿍  싎ꕘ뉻뉶 룻 ꅁ 뽏꽂듥

 빅 싎볆 쁈 뱗 ꅃ셡땍   ꙕꕀ

ꕎ 꿍  싎 ꧺ엣ꙡ ꧳땵꿍 ꅁ 

꧳빅 ꅁꙢꗐ 녋ꯗꝃ  ꩰꑕꅁꕘ

뉻룻  꽂듥꧳   싎ꅁ걏ꝟꙝ꿍

  싎ꑪ뙱빅ꕘꛓ뱶암ꗐ 뇚롳ꅆ굙걏꙰

 ꅁꭨ 싎뽏 샲싎볆껰녡  싎뫴 

 샲싎볆ꗧ 뗸 땯ꗍ싗ꯗ 볐ꅃ  

 곣ꡳ꓀꩒ 1985ꛜ 2001꙾ 뱶암ꗐ  

   땯ꗍ뇚롳 ꙝꑬꅁ 싎 ꕾꅁꙕ뫘

ꕩ꿠뱶암뇚롳 껰뙈ꙝꑬꗧ뫉ꕩ꿠  

ꛒ뱻Ꙣ ꅁ ꩇ꓀ꝏꗜ꙰ꫭ ꫭ ꅃꗑ

ꫭ ꅁ엣ꗜ뱶암닄ꑀ듁뵟ꗐ    뇚롳

싗ꯗꅝY1 Y7ꅞꛓ ꅁꙢ싎 ꓨ ꅁꕈ

ꑗ꙾ꯗꑑꑇꓫ뛀ꛢꓴ뵌Ꙣꙁꗍ뵟ꗐ  

샲싎볆뙱ꅝX5ꅞ쏶ꭙ룻녋꓁ꅆꙢ껰뙈ꙝꑬ

ꓨ 뱶암ꕈꑑꑇꓫꛜꑔꓫ  럅ꯗꅝX10ꅞ

뱶암꣤뇚롳싗ꯗ돌엣뗛ꅃ맯  ꓫ 싎

뽏싎볆ꛓ ꅁꕈꑗ꙾ꑑꑇꓫ뛀ꛢꓴ뵌Ꙣꙁ

ꗍ뵟ꗐ  싎볆ꅝX5ꅞꕼꓫ  싎뽏 

싎볆ꅝX4ꅞ뱶암룻엣뗛ꅁꑀꅂꑇꓫ 럅ꯗ

ꅝX11ꅞꑔꓫ ꭂ뙱ꅝX12ꅞꗧ 굙ꑺ땻

ꯗ 뱶암ꅆ맯 싎뽏껰녡  싎뫴  

싎볆 뱶암ꙝꑬꭨꑪ교뭐뱶암 싎뽏 

 싎뙱곛Ꙑꅃ  

Ꙣ닄ꑇ듁뵟ꅁ뱶암ꗐ    뇚롳싗

ꯗ ꙝꑬꅝ(Y5)ꅞꅝ(Y8)ꅞꅁꕈꓴ뵟 듓

ꯡ 30ꓑ 뛀ꛢꓴ뵌 싎볆ꅝX6ꅞꑃꛜꑋ

ꓫ껰녡  싎뫴 샲싎볆ꅝX9ꅞꅁꑋꓫ  

 럅ꯗꅝX5ꅞꑋꓫꡃꑰ껉 ꭂ뙱뙗륌

10mm  ꓩ볆ꅝX10ꅞ 뱶암룻ꑪꅆ맯꧳ꑑ

ꛜꑑꑀꓫ 싎뽏 싎볆ꅝY3ꅞꭨ뭐ꑃꛜꑋ

ꓫ 싎뽏 싎볆ꅝX8ꅞꅁꑅꓫ    덴

ꡃ곭ꑪ꧳ 5 mꅝX19ꅞ뭐ꑅꓫꑑ ꓩꛜꑑꓫ

ꑑ ꓩꡃꑰ껉 ꭂ뙱ꑪ꧳ 40 mmꅝX16ꅞ

뱶암룻ꑪꅃ뱶암ꑑꛜꑑꑀꓫ 싎뽏뭐껰녡

  싎뫴  싎볆 ꙝꑬꅁ 뱶암 싎뽏

  싎볆ꙝꑬꕾꅁꕴꕾꑅꓫ 싎뽏 싎볆

ꅝX2ꅞꑋꓫꑑ ꛜꑅꓫꑑ ꓩ   ꭂ

뙱ꡃꑰ껉뙗륌 40 mm ꓩ볆ꅝX14ꅞ ꗧ

맯 싎볆꣣굙ꑺ땻ꯗ 뱶암ꅃ  

Ꙣ럅녡ꙡ냏 쏶   뇚롳냊멁ꅁ

Ꙩ  ꧳ꓴ뵟ꗍꫬ듁    빅ꑊ뙱

뭐ꓴ뵟  걜꽦 쏶ꭙ곣ꡳꅃꗑ꧳  

 Ꙣ뙖ꕖ듁 ꕩꙢꑰ돁꣤ꕌ덜Ꙩꗝ 

곬싸꿳ꅝ 꿳ꅞ셣구ꑀ귓ꕀꕎꅁ땍ꯡ

꧳닄ꑇꕀꕎ 싎듁ꅝ ꓫ ꅞ빅ꛜꓴ뵟

ꗐꅁꙝ 뙖ꕖ싎뙱  ꣤곣ꡳ 쉉ꅃꑰ

돁ꗐ뫘듓 뽮ꅁ빅ꑊꑰ돁ꗐ  싎볆ꅁ

ꑑꑇꓫꛜꑇꓫ껰럅 ꓫ 껰럅뭐 ꭂ

뙱 뭐땯ꗍ뙱꣣녋꓁쏶ꭙꅆꑀ꿫ꛓ ꅁ

 녈ꕄ듓 ꕾꅁꑀ꿫ꕈꝃ럅ꓖꭂ ꝑ꧳

   뇚롳 땯ꗍ녋ꯗ (7,  11,  15)ꅃ  
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ꫭ ꅂ뱶암   뇚롳싗ꯗꙝꑬꯘꗟ땯ꗍ륷듺볒  엜볆엜볆둹굺 
Table 5. Description of dependent and independent values used in the analysis of factors 

affecting the population abundance of smaller brown planthoppers and for setting up the 
forecasting models1) 

1. For the first cropping season of rice  
Y1: The highest population of SBPH in monitored fields after the heading stage. 
Y7: The highest population of SBPH in monitored fields from the milky to doughy stages. 
Y5: Total catches of SBPH by light traps from May 16 to June 10. 
Y8: Total catches of SBPH by light traps and airborne net traps from May to June. 
X1: Total catches of SBPH by airborne net traps in Dec. 
X2: Total catches of SBPH by airborne net traps in Jan. 
X3: Total catches of SBPH by airborne net traps in Feb. 
X4: Total catches of SBPH by light traps in Apr.  
X5: Total catches of SBPH by 8 yellow water-pan traps in the previous Dec.  
X6: Total catches of SBPH by 8 yellow water-pan traps within 30 days after transplanting. 
X8: Total catches of SBPH by 8 yellow water-pan traps from Feb. to Mar.  
X9: Average temperature from Dec. to Jan. 
X10: Average temperature from Dec. to Mar. 
X11: Average temperature from Jan. to Feb. 
X13: Total rainfall from Mar. to Apr. 
X14: Total rainfall in May. 
X15: Total rainfall in June. 
X16: Total rainfall in May and June. 

2. For the second cropping season of rice 
Y4: The highest population of SBPH in monitored fields in Oct. 
Y5: The highest population of SBPH in monitored fields after the heading stage. 
Y8: The highest population of SBPH from the milky to doughy stages. 
Y3: Total catches of SBPH by light traps from Oct. to Nov. 
Y6: Total catches of SBPH by airborne net traps from Oct. to Nov. 
Y7: Total catches of SBPH by light traps and airborne net traps from Oct. to Nov. 
X1: Total catches of SBPH by light traps from July 16 to Aug. 31. 
X2: Total catches of SBPH by light traps in Sept. 
X3: Total rainfall in Aug. 
X4: Total rainfall in Sept. 
X5: Average temperature in Aug. 
X6: Total catches of SBPH by 8 yellow water-pan traps within 30 days after transplanting. 
X7: Total catches of SBPH by 8 yellow water-pan traps in Sept. 
X8: Total catches of SBPH by light traps from July to Aug. 
X9: Total catches of SBPH by airborne net traps from July to Aug. 
X10: Days with rainfall exceeding 10 mm/h in August. 
X11: Days with rainfall exceeding 40 mm/h in August. 
X13: Days with rainfall exceeding 10 mm/h from Aug. 16 to Sept. 15. 
X14: Days with rainfall exceeding 40 mm/h from Aug. 16 to Sept. 15. 
X15: Days with rainfall exceeding 10 mm/h from Sept. 16 to Oct. 15. 
X16: Days with rainfall exceeding 40 mm/h from Sept. 16 to Oct. 15. 
X17: Average daily maximum temperature in Aug. 
X18: Days with mean wind speed exceeding 5 m/s in Aug. 
X19: Days with mean wind speed exceeding 5 m/s in Sept. 

1) All dependent and independent values were transformed with 2/1+x  before analysis. 
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ꫭ ꅂ뱶암닄ꑀꅂꑇ듁뵟   뇚롳ꙝꑬ꓀꩒ 
Table 6. Analysis of the factors affecting to the population abundance of smaller brown 

planthoper in the first and second cropping seasons1) 

Correlation coefficient (r) 
Dependent factors 

Y1(Y5)
2) Y7(Y8)

2) Y5(Y3)
2) Y8(Y7)

2) 
First cropping season 
X1 -0.28 0.06 -0.07 0.04 
X2 -0.42

  3)  -0.15 -0.18 -0.19 
X3 0.24 0.44

 
 0.24 0.16 

X4 0.21 0.11 0.64** 0.54* 
X5 0.33 0.53* 0.47

 
 0.56* 

X6 -0.04 0.07 0.20 0.29 
X7 0.15 0.12  0.20 0.30 
X8 0.08 0.10 0.21 0.30 
X9 -0.57* -0.57* -0.23 -0.06 
X10 -0.69** -0.65** -0.19 0.05 
X11 -0.42

 
 -0.50* -0.34 -0.21 

X12 0.03 -0.02 -0.29 -0.19 
X13 0.01 -0.05 -0.19 -0.07 
X14 -0.05 0.04 -0.21 -0.07 
X15 0.01 0.03 0.07 0.28 
X16 -0.02 0.04 -0.01 0.25 
Second cropping season 
X1 0.34 0.35 0.20 0.03 
X2 0.01 - 0.27 0.42  
X3 -0.24 -0.21 0.15 0.06 
X4 -0.10 -0.04 -0.14 -0.06 
X5 0.49* 0.42  0.05 -0.01 
X6 0.45  0.43  0.09 -0.12 
X7 -0.21 0.33 0.04 0.20 
X8 0.40 0.37 0.63** 0.50* 
X9 -0.42  -0.43  0.04 0.30 
X10 -0.42  -0.36 0.19 0.14 
X11 -0.18 -0.15 0.16 0.07 
X13 -0.06 0.01 0.29 0.20 
X14 0.15 0.15 0.17 0.38 
X15 0.21 0.22 0.09 - 
X16 -0.10 -0.11 0.38 0.46  
X17 0.20 0.11 -0.24 -0.05 
X18 0.08 0.13 0.25 0.30 
X19 0.32 0.36 0.47  0.59* 
1) For descriptions of dependent and independent symbols, refer to Table 5. 
2) Dependent symbol Y outside the parentheses indicates the value used factors affecting the 

SBPH population in the first cropping season for analysis, while those inside the parentheses 
used data in the second cropping season for analysis. 

3) The symbols  , *, and ** indicate that the correlation coefficient between independent and 
dependent values were significant at the 0.1, 0.05, and 0.01 levels, respectively. 
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Ꙣꕸ왗ꙡ냏ꅁ   Ꙣꗁ냪 ꑑ꙾ 

ꕵ 띌ꙡ땯ꗍ꧳ꕸ ꅂ맼꓆ ꯌꙡ냏ꅁ

ꭥꙝꕖꥵ뫘듓ꑰ돁ꅁꛓꯡꭨꙝ 뻣ꙡ

뫘듓ꑪ ꅁ 땯ꙮ ꙁꗍ뵟ꕩ꣑꣤셣

듞(13)ꅁꛜꗁ냪 72꙾ꙝ맪걉뵟ꗐ신ꝀꅁꙢ

맅ꙡ냏ꑪꑏ뇀뱳ꗉꛌ 뇧ꅁꗉꛌꕖꝀ

 껢듓 뽮ꗑ 1970 ꙾  10 빬롕  뱗

ꛜ 1980꙾  30빬롕  ꅁꛓ 뇧ꭨꗑ 3

ꑤ빬  뱗ꛜ 2롕빬  (4, 5)ꅁ교꣏   

 뇚롳ꑪ둔뱗 ꅁ롧꣤둃    걜꽦꧳

1984ꛜ 1987꙾ꑪ땯ꗍ(13, 22, 23)ꅃ꣤ ꯡ꧳ 1998

꙾ ꙝ ꕛꑊWTOꅁ맪걉ꅵꓴꟲꗐꝑꗎ뷕

뻣군땥ꅶ교 1999꙾ 뇧ꕖꝀꗉꛌ 뽮왊

 ꅁ꓀ꝏ 돌 껢냶 뽮 1/2  ꕫꅁ 

   땯ꗍ녋ꯗꗧ쁈 ꑕ ꅁꕩ ꕖꥵ녈

ꕄ듓  뱶암 ꙾ꯗ  굮ꙝ꿀ꅃ 곣ꡳ

ꗧ엣ꗜ뙖ꕖ싎  뱶암닄ꑀ듁뵟   뇚

롳  굮ꙝ꿀ꅁ꣤ ꕈꑑꑇꓫ뛀ꛢꓴ뵌 

샲싎볆ꅝX5ꅞ 곛쏶룻녋꓁ꅃ 싎뽏꧳ꑀ

ꛜꑔꓫꅁꕩ꿠럅ꯗ룻ꝃ둘ꕇ때꧒ 샲ꅁꛓ

껰녡  싎뫴ꭨ ꑔꓫꗷꕾ ꕩ ꣬  

 ꅁꙢ ꓫ  싎볆ꅝX2ꅞ뭐ꑀ듁뵟ꗐ

  ꓫꑑ ꓩꛜ ꓫꑑꓩ   싎뽏 

 싎볆ꝥ뉻굴곛쏶ꅝr = -0.18ꅞꅃꙢ껰뙈ꙝ

ꑬꓨ ꅁꗑꫭ ꕩ ꅁꕈꑑꑇꛜꑔꓫ 럅

ꯗꅝX10ꅞ맯ꗐ    뇚롳ꝥ엣뗛굴곛쏶

ꅝr = -0.69**ꅞꅃ  ꙝꑬ뭐 ꑳ(11)Ꙏ 

 (7)돸ꝩꑀ교ꅆꑔꛜ ꓫ ꭂ뙱맯   

 

ꫭꑃꅂ   땯ꗍ싗ꯗ 륷듺ꓨ땻  
Table 7. Regression equations for forecasting the population abundance of smaller brown 

planthoppers in the first and second cropping seasons at Chiayi, Taiwan1) 

Regression equation R2 value P value 

For the first cropping season 
1. Based on the population of SBPH in monitored fields 

Ŷ 7 = 301.75 - 0.84X2 + 1.22X5 - 2.91X8 - 63.66X10 - 0.60X13 0.8550 0.0003 

Ŷ 7 = 292.11 - 0.67X2 + 1.17X5 - 2.95X8 - 63.30X10 0.811 0.0003 

Ŷ 1 = 357.64 - 2.04X2 + 6.17X3 - 78.84X10 0.7746 0.0002 

Ŷ 1 = 396.79 - 1.87X2 + 7.01X3 - 91.32X10 + 0.68X15 0.8316 0.0001 

2. Based on total catches of SBPH in light traps from May to June 

Ŷ 5 = 242.51 + 3.64X4 + 1.55X5 - 3.53X6 - 56.29X11 0.7988 0.0004 

Ŷ 5 = 239.85 + 3.66X4 + 0.94X5 - 57.19X11 0.7418 0.0004 

3. Based on total catches of SBPH by light traps and airborne net traps from May to June 

Ŷ 8 = -14.48 + 4.62X4 + 1.42X5 + 2.49X14 0.7312 0.0005 

Ŷ 8 = 22.08 + 3.41X4 + 1.47X5 0.6521 0.0006 
For the second cropping season 
1. Based on the population of SBPH in monitored fields  

Ŷ 4 = -357.53 + 0.28X8 + 69.92X5 + 10.14X15 - 20.08X16 0.6633 0.0073 

Ŷ 5 = -258.94 + 49.60X5 + 2.13X6 + 0.34X8 0.5327 0.0167 

Ŷ 8 = 8.80 + 2.03X6 + 0.45X8 - 0.79X9 0.5816 0.0084 

2. Based on total catches of SBPH by light traps from Oct. to Nov. 

Ŷ 3 = 1.17 + 1.21X8 - 17.35X14 + 17.48X19 0.7107 0.0008 
3. Based on total catches of SBPH by light traps and airborne net traps from Oct. to Nov. 

Ŷ 7 = -18.17 - 1.15X4 + 2.54X6 + 17.74X14 + 37.99X16 0.6681 0.0048 
1) For descriptions of dependent and independent symbols refer to Table 5. 
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 뇚롳 뱶암 굙  돸ꝩ ꧺ엣ꅃꙢ닄

ꑇ듁뵟ꅁ싎   뱶암   뇚롳싗ꯗ 

 굮ꙝꑬꅁ껰뙈ꙝꑬꓨ ꭨꕈꑋꓫ 럅ꯗ

ꑅꓫ믤 ꅝ(X18)ꅞ 뱶암뇚롳싗ꯗ  

굮ꙝꑬꅃ  

닄ꑀꅂꑇ듁뵟   땯ꗍ싗ꯗ 륷듺 

ꝑꗎꑗ굺뱶암   뇚롳싗ꯗꙝꑬ

꓀꩒ 엜볆ꅁ꣏ꗎ덶ꡂ끪쉫꓀꩒ꩫꅁꫬꡂ

ꯘꗟ    땯ꗍ륷듺볒 ꙰ꫭꑃꅃꗑ꧳

ꗐ    뇚롳 땯ꗍ녋ꯗꣃꭄ ꗾ뭐

  싎 ꟷ  싎볆 엣뗛곛쏶ꅁꙝ ꓀

ꝏꕈ륷듺ꗐ ꕩ꿠땯ꗍ 뇚롳녋ꯗ 

 싎 ꟷ ꕩ꿠 샲싎볆 땯ꗍ싗ꯗ 

볐ꅃꗑ꧳꧒ꯘꗟ 볒  R2귈ꗑ 0.58

ꛜ 0.85ꅁꕂ꣤ F귈 륆닎군ꑗ  엣뗛볐

럇ꅝPꇕ0.01ꅞꅁ엣ꗜꫬꡂꯘꗟ 륷듺볒 
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Ꙣ륌ꕨ꯶꣤땯ꗍ녋ꯗ뭐ꙍ깠띬  ꩶ

  군뫢굱ꥷ꣤롧샙ꙍ깠냲럇ꅝeconomic 
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룪껆ꅞꅃ굙땯ꗍ녋ꯗꑰ꧳ꡃ뫴 10    

 꿅ꅁ10ꛜ 20 ꅝ뵟뵜띬 2ꛜ 3.5 %ꅞ

  꿅ꅁ21 ꛜ 60  ꅝ뵟뵜띬  3.5 ꛜ

6.5 %ꅞ  꿅ꅁ61ꛜ 100 ꅝ곹 6.5ꛜ

12 %ꅞ  꿅ꅁ뙗륌 100    꿅ꅃꛜ

꧳ 싎뽏  싎볆뭐ꑗ굺ꗐ   싎

볆ꅁꭨꕩꝑꗎ뻺꙾ꗐ 땯ꗍ싎볆뭐 싎뽏
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ꗍ륷듺볒  맪ꗎ꧊ꅁ ꯝ뙩ꑀꡂ룕듺

Ꝁ믝굮 뙩ꅃ  

쇂  쏣 

 곣ꡳ꧓ꛦ걆끼륁띾ꥥ귻라 롧뙏
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ABSTRACT 

Cheng, C. H.* 2003. Studies on the population dynamics and forecasting 

population abundance of smaller brown planthopper, Laodelphax striatellus 

(Fallén) on rice in Taiwan. Plant Prot. Bull. 45: 17 - 33. (Chiayi Agricultural 

Experiment Station, TARI, Chiayi, Taiwan, 600, ROC) 

The smaller brown planthopper (Laodelphax striatellus (Fallén) (Homoptera: 
Delphacidae) is an important insect pest of rice in Taiwan; in addition to causing 
direct damage by sucking nutrients from vascular tissues of rice plants, it also acts as 
a vector for transmission of rice stripe virus disease. The present study was conducted 
to determine the population dynamics of this insect pest, factors affecting the 
population abundance, and the development of models for forecasting the population 
based on data collected from monitored fields and traps since 1985 in central Taiwan. 
Data indicate that the smaller brown planthopper goes through 8 generations a year, 
with 3 generations for each crop of rice. The population peak, regardless of planting 
time, appeared mostly during the milky to doughy stages of the rice. In general, 
macropterous adults of the smaller brown planthopper immigrated successively to 
paddy fields soon after transplanting. The population of immigrants was significantly 
higher in paddy fields planted earlier than those planted later. Since the ratio of 
brachypterous adults in every generation was lower then 35 % both in the first and 
second cropping season, a portion of the newly emerged adults from the earlier 
planted rice either migrated to the later planted rice or drifted away in the air. In the 
first cropping season, the highest population of the planthopper in paddy fields was 
positively correlated with catches by light traps, but was significantly negatively 
correlated with catches by airborne net traps from May to July. Similar relationships 
were also observed among field populations and catches by light and airborne net 
traps from October to December in the second cropping season, but the correlations 
did not reach statistical significance. Further analysis of the factors affecting the 
population abundance of the planthopper showed that catches by yellow water-pan 
traps in ratooning rice during last December and the average temperatures from the 
previous December to March were the most important factors affecting the population 
in the first cropping season. However, catches by airborne net traps from July to 
August or catches by yellow water pan traps within 30 days after transplanting, 
average temperature and days of rainfall exceeding 10 mm/h in August, and times 
when a typhoon was present were the important factors affecting the population in the 
second cropping season. Several models for forecasting the population abundance 
were developed for the present study to further test their applicability. 

(Key words: smaller brown planthopper, Laodelphax striatellus Fallén, population 

dynamics, population forecasting, rice) 
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