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‭要‬‭約‬

‭私‬‭た‬‭ち‬‭は,‬‭近‬‭年‬‭日‬‭本‬‭の‬‭漁‬‭獲‬‭量‬‭が‬‭減‬‭少‬‭し‬‭て‬‭る‬‭と‬‭い‬‭う‬‭こ‬‭と‬‭に‬‭つ‬‭い‬‭て‬‭注‬‭目‬‭し,‬‭魚‬‭類‬‭の‬‭成‬‭長‬‭を‬‭促‬‭進‬‭す‬‭る‬‭光‬‭の‬‭色‬‭を‬‭調‬‭べ‬‭る‬‭実‬‭験‬‭を‬‭行っ‬‭た.‬

‭3‬‭ヶ‬‭月‬‭間‬‭こ‬‭の‬‭実‬‭験‬‭を‬‭行っ‬‭た‬‭と‬‭こ‬‭ろ‬‭自‬‭然‬‭光‬‭下‬‭と‬‭各‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭に‬‭は‬‭大‬‭き‬‭な‬‭差‬‭が‬‭見‬‭ら‬‭れ‬‭な‬‭かっ‬‭た.‬‭ま‬‭た,‬‭各‬

‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭採‬‭餌‬‭時‬‭間‬‭を‬‭調‬‭べ‬‭た‬‭と‬‭こ‬‭ろ,‬‭赤‬‭色‬‭光‬‭下‬‭の‬‭キ‬‭ン‬‭ギョ‬‭が‬‭他‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭の‬‭キ‬‭ン‬‭ギョ‬‭に‬‭比‬‭べ‬‭て‬‭採‬‭餌‬‭に‬

‭時‬‭間‬‭が‬‭か‬‭かっ‬‭た.‬‭こ‬‭の‬‭た‬‭め‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭て‬‭い‬‭る‬‭キ‬‭ン‬‭ギョ‬‭も‬‭自‬‭然‬‭光‬‭下‬‭で‬‭採‬‭餌‬‭時‬‭間‬‭を‬‭測‬‭定‬‭す‬‭る‬‭実‬‭験‬‭を‬‭行っ‬‭た‬‭と‬‭こ‬‭ろ,‬‭ど‬‭の‬‭有‬‭彩‬

‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭に‬‭も‬‭採‬‭餌‬‭時‬‭間‬‭に‬‭大‬‭き‬‭な‬‭違‬‭い‬‭は‬‭見‬‭ら‬‭れ‬‭な‬‭かっ‬‭た.‬ ‭以‬‭上‬‭の‬‭こ‬‭と‬‭か‬‭ら‬‭私‬‭達‬‭は‬‭有‬‭彩‬‭色‬‭光‬‭は‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭に‬

‭影‬‭響‬‭を‬‭与‬‭え‬‭な‬‭い‬‭と‬‭考‬‭え‬‭た.‬‭ま‬‭た,‬‭赤‬‭色‬‭光‬‭は‬‭キ‬‭ン‬‭ギョ‬‭の‬‭視‬‭覚‬‭に‬‭よ‬‭る‬‭餌‬‭の‬‭認‬‭識‬‭に‬‭影‬‭響‬‭を‬‭与‬‭え‬‭て‬‭い‬‭る‬‭可‬‭能‬‭性‬‭が‬‭あ‬‭る‬‭と‬‭考‬‭え‬‭た.‬‭　‬‭　‬‭　‬‭　‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭ABSTRACT‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭We‬ ‭paid‬ ‭attention‬ ‭to‬ ‭the‬ ‭recent‬‭decrease‬‭in‬‭fish‬‭catches‬‭in‬‭Japan‬‭and‬‭conducted‬‭an‬‭experiment‬‭to‬‭investigate‬‭the‬‭color‬‭of‬

‭light‬ ‭that‬ ‭promotes‬ ‭the‬ ‭growth‬ ‭of‬ ‭fish.‬ ‭The‬ ‭speed‬‭at‬ ‭which‬ ‭the‬ ‭fish‬ ‭reared‬ ‭under‬ ‭different‬ ‭coloured‬ ‭light‬ ‭conditions‬ ‭ate‬

‭their‬ ‭food‬ ‭was‬ ‭examined,‬ ‭and‬ ‭it‬ ‭took‬ ‭longer‬ ‭for‬ ‭the‬ ‭fish‬ ‭reared‬ ‭under‬ ‭red‬ ‭light‬ ‭to‬ ‭eat‬ ‭their‬‭food‬‭than‬‭those‬‭reared‬‭under‬

‭other‬ ‭coloured‬ ‭light‬ ‭conditions.‬ ‭Therefore,‬ ‭we‬ ‭also‬ ‭conducted‬ ‭an‬ ‭experiment‬ ‭to‬ ‭measure‬ ‭the‬ ‭feeding‬ ‭speed‬ ‭of‬ ‭the‬

‭Carassius‬‭auratus‬‭reared‬‭in‬‭coloured‬‭light‬‭under‬‭natural‬‭light.‬‭No‬‭significant‬‭differences‬‭in‬‭feeding‬‭speed‬‭were‬‭observed‬

‭among‬ ‭the‬ ‭fingerlings‬ ‭reared‬ ‭under‬ ‭any‬ ‭chromatic‬ ‭light‬ ‭conditions.‬ ‭Based‬ ‭on‬ ‭the‬ ‭above‬ ‭results,‬ ‭we‬ ‭considered‬ ‭that‬

‭coloured‬ ‭light‬ ‭does‬ ‭not‬ ‭affect‬ ‭the‬ ‭growth‬ ‭of‬‭the‬‭Carassius‬‭auratus‬‭.‬‭We‬‭also‬‭considered‬‭that‬‭red‬‭light‬‭may‬‭have‬‭an‬‭effect‬

‭on‬‭the‬‭visual‬‭recognition‬‭of‬‭prey‬‭by‬‭the‬‭lingcod.‬

‭キー‬‭ワー‬‭ド‬‭　‬‭キ‬‭ン‬‭ギョ‬‭　‬‭有‬‭彩‬‭色‬‭光‬‭　‬‭成‬‭長‬‭促‬‭進‬

‭1‬‭．‬‭は‬‭じ‬‭め‬‭に‬

‭朝‬‭日‬‭新‬‭聞‬‭デ‬‭ジ‬‭タ‬‭ル‬‭で‬‭緑‬‭色‬‭光‬‭に‬‭よ‬‭る‬‭ヒ‬‭ラ‬‭メ‬‭の‬

‭成‬‭長‬‭促‬‭進‬‭に‬‭つ‬‭い‬‭て‬‭の‬‭記‬‭事‬‭を‬‭み‬‭つ‬‭け‬‭た.‬ ‭そ‬‭の‬‭記‬‭事‬

‭を‬‭見‬‭て‬‭魚‬‭の‬‭成‬‭長‬‭と‬‭有‬‭彩‬‭色‬‭光‬‭の‬‭関‬‭係‬‭に‬‭興‬‭味‬‭を‬

‭持っ‬‭た‬‭．‬‭ま‬‭た‬‭，‬‭近‬‭年‬‭，‬‭世‬‭界‬‭的‬‭に‬‭見‬‭る‬‭と‬‭漁‬‭獲‬‭量‬

‭が‬‭増‬‭加‬‭し‬‭て‬‭い‬‭る‬‭に‬‭も‬‭関‬‭わ‬‭ら‬‭ず‬‭日‬‭本‬‭の‬‭漁‬‭獲‬‭量‬‭が‬

‭減‬‭少‬‭し‬‭て‬‭お‬‭り‬‭日‬‭本‬‭漁‬‭業‬‭は‬‭危‬‭機‬‭に‬‭陥っ‬‭て‬‭い‬‭る‬‭事‬

‭が‬‭わ‬‭か‬‭る‬‭．‬‭ま‬‭た‬‭，‬‭世‬‭界‬‭の‬‭人‬‭口‬‭は‬‭未‬‭だ‬‭爆‬‭発‬‭的‬‭に‬

‭増‬‭え‬‭て‬‭お‬‭り‬‭今‬‭後‬‭の‬‭食‬‭料‬‭不‬‭足‬‭が‬‭考‬‭え‬‭ら‬‭れ‬‭る‬‭．‬‭　‬

‭私‬‭た‬‭ち‬‭は‬‭魚‬‭の‬‭養‬‭殖‬‭に‬‭焦‬‭点‬‭を‬‭合‬‭わ‬‭せ‬‭，‬‭魚‬‭の‬‭成‬‭長‬

‭を‬‭促‬‭進‬‭す‬‭る‬‭こ‬‭と‬‭で‬‭よ‬‭り‬‭効‬‭率‬‭よ‬‭く‬‭成‬‭長‬‭さ‬‭せ‬‭る‬‭こ‬

‭と‬‭が‬‭で‬‭き‬‭，‬‭食‬‭糧‬‭問‬‭題‬‭の‬‭解‬‭決‬‭に‬‭貢‬‭献‬‭で‬‭き‬‭る‬‭の‬‭で‬

‭は‬‭な‬‭い‬‭か‬‭と‬‭考‬‭え‬‭た‬‭．‬‭以‬‭上‬‭の‬‭こ‬‭と‬‭か‬‭ら‬‭，‬‭私‬‭達‬‭は‬

‭観‬‭賞‬‭魚‬‭と‬‭し‬‭て‬‭も‬‭馴‬‭染‬‭深‬‭い‬‭キ‬‭ン‬‭ギョ‬‭を‬‭用‬‭い‬‭て‬‭成‬

‭長‬‭を‬‭促‬‭進‬‭す‬‭る‬‭有‬‭彩‬‭色‬‭光‬‭が‬‭あ‬‭る‬‭の‬‭か‬‭を‬‭調‬‭べ‬‭る‬‭実‬

‭験‬‭を‬‭行っ‬‭た‬‭．‬

‭2‬‭．‬‭実‬‭験‬
‭研‬‭究‬‭対‬‭象‬

‭キ‬‭ン‬‭ギョ‬‭　‬‭（‬‭学‬‭名‬‭:‬‭Carassius‬ ‭auratus‬‭）‬‭　‬‭　‬‭　‬

‭　‬‭　‬‭　‬‭　‬

‭図‬‭１‬‭　‬‭実‬‭験‬‭に‬‭用‬‭い‬‭た‬‭キ‬‭ン‬‭ギョ‬



‭実‬‭験‬‭1‬‭　‬‭有‬‭彩‬‭色‬‭光‬‭に‬‭よ‬‭る‬‭成‬‭長‬‭の‬‭違‬‭い‬‭　‬‭　‬

‭（‬‭1‬‭）‬‭仮‬‭説‬

‭先‬‭行‬‭研‬‭究‬‭で‬‭は‬‭，‬‭緑‬‭色‬‭光‬‭の‬‭照‬‭射‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬

‭ヒ‬‭ラ‬‭メ‬‭の‬‭重‬‭量‬‭が‬‭最‬‭も‬‭増‬‭加‬‭し‬‭て‬‭お‬‭り‬‭，‬‭緑‬‭色‬‭光‬‭に‬

‭は‬‭成‬‭長‬‭促‬‭進‬‭効‬‭果‬‭が‬‭あっ‬‭た‬‭．‬‭そ‬‭の‬‭た‬‭め‬‭，‬‭同‬‭じ‬‭硬‬

‭骨‬‭魚‬‭類‬‭で‬‭あ‬‭る‬‭キ‬‭ン‬‭ギョ‬‭の‬‭場‬‭合‬‭で‬‭も‬‭ヒ‬‭ラ‬‭メ‬‭と‬‭同‬

‭様‬‭に‬‭緑‬‭色‬‭光‬‭は‬‭成‬‭長‬‭促‬‭進‬‭効‬‭果‬‭が‬‭あ‬‭る‬‭と‬‭考‬‭え‬‭た‬‭．‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭（‬‭2‬‭）‬‭実‬‭験‬‭方‬‭法‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭水‬‭槽‬‭（容‬‭積‬‭27.5cm×60.0cm×25.0cm‬‭）‬‭に‬

‭赤‬‭，‬‭青‬‭，‬‭緑‬‭，‬‭透‬‭明‬‭の‬‭フィ‬‭ル‬‭ム‬‭を‬‭貼‬‭り‬‭，‬‭赤‬‭色‬‭光‬

‭(640nm‬‭〜‬‭770nm)‬‭，‬‭青‬‭色‬‭光‬‭(430nm‬‭〜‬‭490nm)‬

‭，‬‭緑‬‭色‬‭光‬‭(490nm‬‭〜‬‭550nm)‬‭及‬‭び‬‭自‬‭然‬‭光‬‭を‬‭水‬‭槽‬

‭に‬‭照‬‭射‬‭す‬‭る‬‭．‬‭各‬‭水‬‭槽‬‭に‬‭キ‬‭ン‬‭ギョ‬‭を‬‭10‬‭個‬‭体‬‭ず‬‭つ‬

‭入‬‭れ‬‭飼‬‭育‬‭す‬‭る‬‭．‬‭餌‬‭は‬‭平‬‭日‬‭に‬‭1‬‭日‬‭2‬‭回‬‭0.5g‬‭与‬‭え‬

‭る。‬‭成‬‭長‬‭の‬‭様‬‭子‬‭を‬‭調‬‭べ‬‭る‬‭た‬‭め‬‭，‬‭1‬‭週‬‭間‬‭ご‬‭と‬‭に‬‭各‬

‭水‬‭槽‬‭の‬‭キ‬‭ン‬‭ギョ‬‭10‬‭個‬‭体‬‭の‬‭平‬‭均‬‭の‬‭重‬‭量‬‭を‬‭調‬‭べ‬‭る‬

‭．‬‭ま‬‭た‬‭，‬‭そ‬‭れ‬‭と‬‭同‬‭時‬‭に‬‭重‬‭量‬‭の‬‭変‬‭化‬‭を‬‭成‬‭長‬‭率‬‭と‬

‭し‬‭て‬‭算‬‭出‬‭す‬‭る‬‭．‬‭成‬‭長‬‭率‬‭と‬‭は‬‭，‬‭あ‬‭る‬‭一‬‭定‬‭期‬‭間‬‭に‬

‭キ‬‭ン‬‭ギョ‬‭の‬‭重‬‭量‬‭が‬‭何‬‭倍‬‭に‬‭なっ‬‭た‬‭か‬‭表‬‭す‬‭も‬‭の‬‭で‬

‭あ‬‭る‬‭．‬

‭図‬‭２‬‭　‬‭実‬‭験‬‭で‬‭用‬‭い‬‭た‬‭水‬‭槽‬

‭（右‬‭　‬‭緑‬‭の‬‭フィ‬‭ル‬‭ム‬‭を‬‭貼っ‬‭た‬‭水‬‭槽‬‭　‬

‭　‬‭左‬‭　‬‭透‬‭明‬‭の‬‭フィ‬‭ル‬‭ム‬‭を‬‭張っ‬‭た‬‭水‬‭槽）‬

‭（‬‭3‬‭）‬‭結‬‭果‬

‭図‬‭3‬‭は,‬ ‭各‬‭条‬‭件‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭重‬‭量‬

‭の‬‭変‬‭化‬‭を‬‭時‬‭系‬‭列‬‭に‬‭示‬‭し‬‭た‬‭グ‬‭ラ‬‭フ‬‭で‬‭あ‬‭る.‬ ‭各‬‭条‬‭件‬

‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭重‬‭量‬‭の‬‭増‬‭加‬‭に‬‭差‬‭は‬‭殆‬

‭ど‬‭見‬‭ら‬‭れ‬‭な‬‭かっ‬‭た.‬ ‭ま‬‭た,‬ ‭成‬‭長‬‭速‬‭度‬‭は‬‭ど‬‭の‬‭条‬‭件‬

‭下‬‭に‬‭お‬‭い‬‭て‬‭も,‬ ‭ほ‬‭ぼ‬‭一‬‭定‬‭で‬‭あっ‬‭た.‬

‭　‬‭　‬‭図‬‭3‬‭　‬‭キ‬‭ン‬‭ギョ‬‭一‬‭個‬‭体‬‭あ‬‭た‬‭り‬‭の‬‭平‬‭均‬‭の‬‭重‬‭量‬‭の‬‭変‬‭化‬

‭図‬‭4‬‭は,‬‭各‬‭条‬‭件‬‭下‬‭の‬‭実‬‭験‬‭開‬‭始‬‭時‬‭か‬‭ら‬‭実‬‭験‬‭終‬‭了‬‭ま‬

‭で‬‭の‬‭３ヶ‬‭月‬‭の‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭率‬‭を‬‭示‬‭し‬‭た‬‭グ‬‭ラ‬

‭フ‬‭で‬‭あ‬‭る.‬ ‭最‬‭も‬‭成‬‭長‬‭率‬‭が‬‭高‬‭かっ‬‭た‬‭条‬‭件‬‭は,‬ ‭赤‬‭色‬

‭光‬‭の‬‭353‬‭％‬‭で‬‭，‬‭最‬‭も‬‭成‬‭長‬‭率‬‭が‬‭低‬‭かっ‬‭た‬‭条‬‭件‬‭は‬‭青‬

‭色‬‭光‬‭の‬‭339‬‭％‬‭で‬‭あ‬‭り,‬ ‭各‬‭条‬‭件‬‭下‬‭の‬‭成‬‭長‬‭率‬‭に‬‭大‬‭き‬

‭な‬‭差‬‭は‬‭見‬‭ら‬‭れ‬‭な‬‭かっ‬‭た.‬

‭図‬‭4‬‭　‬‭実‬‭験‬‭開‬‭始‬‭時‬‭か‬‭ら‬‭約‬‭3‬‭カ‬‭月‬‭間‬‭の‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭率‬

‭（４）‬‭考‬‭察‬

‭　‬‭私‬‭達‬‭は,‬ ‭自‬‭然‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭と‬

‭各‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭率‬‭に‬

‭差‬‭が‬‭な‬‭かっ‬‭た‬‭こ‬‭と‬‭か‬‭ら,‬ ‭有‬‭彩‬‭色‬‭光‬‭に‬‭は,‬ ‭キ‬‭ン‬

‭ギョ‬‭の‬‭成‬‭長‬‭を‬‭促‬‭進‬‭ま‬‭た‬‭は‬‭抑‬‭制‬‭す‬‭る‬‭効‬‭果‬‭は‬‭な‬‭い‬

‭と‬‭考‬‭え‬‭た.‬

‭実‬‭験‬‭2‬ ‭有‬‭彩‬‭色‬‭光‬‭に‬‭よ‬‭る‬‭採‬‭食‬‭速‬‭度‬‭の‬‭違‬‭い‬

‭（１）‬‭　‬‭仮‬‭説‬

‭実‬‭験‬‭1‬‭の‬‭結‬‭果‬‭に‬‭お‬‭い‬‭て,‬ ‭各‬‭条‬‭件‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬

‭キ‬‭ン‬‭ギョ‬‭の‬‭重‬‭量‬‭に‬‭有‬‭意‬‭な‬‭差‬‭が‬‭見‬‭ら‬‭れ‬‭な‬‭かっ‬‭た‬

‭こ‬‭と‬‭か‬‭ら,‬ ‭採‬‭餌‬‭速‬‭度‬‭に‬‭差‬‭は‬‭な‬‭い‬‭と‬‭考‬‭え‬‭た.‬

‭（２）‬‭　‬‭実‬‭験‬‭方‬‭法‬

‭実‬‭験‬‭1‬‭の‬‭水‬‭槽‬‭で‬‭飼‬‭育‬‭し‬‭て‬‭い‬‭る‬‭キ‬‭ン‬‭ギョ‬‭に‬‭40‬‭粒‬

‭（約‬‭0.1g‬‭）‬‭の‬‭餌‬‭を‬‭与‬‭え,‬ ‭採‬‭餌‬‭時‬‭間‬‭を‬‭4‬‭回‬‭測‬‭定‬‭し‬

‭た.‬



‭.‬

‭（３）‬‭　‬‭結‬‭果‬

‭図‬‭5‬‭は,‬ ‭各‬‭条‬‭件‬‭下‬‭に‬‭よ‬‭る‬‭採‬‭餌‬‭時‬‭間‬‭の‬‭平‬‭均‬‭を‬‭示‬

‭し‬‭た‬‭グ‬‭ラ‬‭フ‬‭で‬‭あ‬‭る.‬ ‭赤‬‭色‬‭以‬‭外‬‭の‬‭3‬‭種‬‭類‬‭の‬‭フィ‬‭ル‬

‭ム‬‭を‬‭貼っ‬‭た‬‭水‬‭槽‬‭の‬‭キ‬‭ン‬‭ギョ‬‭の‬‭採‬‭餌‬‭時‬‭間‬‭に‬‭大‬‭き‬

‭な‬‭差‬‭は‬‭な‬‭い‬‭が,‬ ‭赤‬‭色‬‭の‬‭フィ‬‭ル‬‭ム‬‭を‬‭貼っ‬‭た‬‭水‬‭槽‬‭の‬

‭キ‬‭ン‬‭ギョ‬‭の‬‭採‬‭餌‬‭時‬‭間‬‭の‬‭平‬‭均‬‭は‬‭85.5‬‭秒‬‭と‬‭赤‬‭色‬‭以‬

‭外‬‭の‬‭3‬‭種‬‭類‬‭の‬‭フィ‬‭ル‬‭ム‬‭を‬‭貼っ‬‭た‬‭水‬‭槽‬‭の‬‭採‬‭餌‬‭時‬‭間‬

‭の‬‭平‬‭均‬‭31.3‬‭秒‬‭と‬‭比‬‭べ‬‭て‬‭時‬‭間‬‭が‬‭か‬‭かっ‬‭て‬‭い‬‭る.‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭図‬‭5‬‭　‬‭実‬‭験‬‭2‬‭に‬‭お‬‭い‬‭て‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭餌‬‭40‬‭粒‬‭を‬‭食‬‭べ‬‭る‬‭の‬‭に‬‭か‬‭か‬‭る‬‭時‬‭間‬

‭（４）‬‭　‬‭考‬‭察‬

‭赤‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭採‬‭餌‬‭時‬‭間‬‭が‬

‭他‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭や‬‭自‬‭然‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬

‭と‬‭比‬‭べ‬‭て‬‭長‬‭かっ‬‭た‬‭こ‬‭と‬‭か‬‭ら,‬ ‭赤‬‭色‬‭光‬‭は‬‭キ‬‭ン‬‭ギョ‬

‭の‬‭餌‬‭の‬‭認‬‭識‬‭に‬‭影‬‭響‬‭を‬‭与‬‭え‬‭る‬‭の‬‭で‬‭は‬‭な‬‭い‬‭か‬‭と‬‭考‬

‭え‬‭た.‬

‭実‬‭験‬‭3‬‭　‬‭自‬‭然‬‭光‬‭下‬‭に‬‭お‬‭け‬‭る‬‭採‬‭餌‬‭時‬‭間‬‭の‬‭　‬‭　‬

‭　‬‭　‬ ‭違‬‭い‬

‭実‬‭験‬‭2‬‭に‬‭お‬‭い‬‭て‬‭赤‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭が‬

‭他‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭に‬‭比‬‭べ‬‭て‬

‭餌‬‭を‬‭食‬‭べ‬‭る‬‭の‬‭に‬‭時‬‭間‬‭が‬‭か‬‭かっ‬‭た‬‭こ‬‭と‬‭か‬‭ら,‬ ‭す‬‭べ‬

‭て‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭を‬‭自‬‭然‬‭光‬

‭下‬‭に‬‭お‬‭い‬‭て‬‭採‬‭餌‬‭時‬‭間‬‭を‬‭比‬‭較‬‭す‬‭る‬‭実‬‭験‬‭を‬‭行っ‬‭た.‬

‭（１）‬‭仮‬‭説‬

‭実‬‭験‬‭2‬‭と‬‭異‬‭な‬‭り,‬ ‭す‬‭べ‬‭て‬‭自‬‭然‬‭光‬‭下‬‭で‬‭実‬‭験‬‭を‬‭行‬

‭う‬‭た‬‭め‬‭採‬‭餌‬‭時‬‭間‬‭に‬‭差‬‭は‬‭な‬‭い‬‭と‬‭考‬‭え‬‭た.‬

‭（２）‬‭実‬‭験‬‭方‬‭法‬

‭透‬‭明‬‭の‬‭フィ‬‭ル‬‭ム‬‭を‬‭貼っ‬‭た‬‭水‬‭槽‬‭を‬‭用‬‭い‬‭て‬‭実‬‭験‬‭2‬

‭と‬‭同‬‭様‬‭の‬‭内‬‭容‬‭の‬‭実‬‭験‬‭を‬‭7‬‭回‬‭行っ‬‭た.‬

‭（３）‬‭結‬‭果‬

‭図‬‭6‬‭は‬‭自‬‭然‬‭光‬‭下‬‭で‬‭の‬‭キ‬‭ン‬‭ギョ‬‭の‬‭採‬‭餌‬‭時‬‭間‬‭の‬‭平‬

‭均‬‭値‬‭を‬‭グ‬‭ラ‬‭フ‬‭に‬‭し‬‭た‬‭も‬‭の‬‭で‬‭あ‬‭る.‬ ‭各‬‭色‬‭に‬‭大‬‭き‬‭な‬

‭差‬‭は‬‭見‬‭ら‬‭れ‬‭ず,‬ ‭実‬‭験‬‭2‬‭で‬‭採‬‭餌‬‭時‬‭間‬‭が‬‭長‬‭かっ‬‭た‬‭赤‬

‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭も‬‭他‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭下‬

‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭と‬‭大‬‭き‬‭な‬‭差‬‭が‬‭な‬‭かっ‬‭た.‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭図‬‭6‬‭　‬‭実‬‭験‬‭3‬‭に‬‭お‬‭い‬‭て‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭餌‬‭40‬‭粒‬‭を‬‭食‬‭べ‬‭る‬‭の‬‭に‬‭か‬‭か‬‭る‬‭時‬‭間‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭（４）‬‭考‬‭察‬

‭自‬‭然‬‭光‬‭下‬‭に‬‭お‬‭い‬‭て,‬ ‭ど‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬

‭た‬‭キ‬‭ン‬‭ギョ‬‭も‬‭採‬‭餌‬‭時‬‭間‬‭に‬‭大‬‭き‬‭な‬‭差‬‭が‬‭見‬‭ら‬‭れ‬‭な‬

‭かっ‬‭た‬‭こ‬‭と‬‭か‬‭ら,‬ ‭有‬‭彩‬‭色‬‭光‬‭に‬‭よ‬‭る‬‭キ‬‭ン‬‭ギョ‬‭の‬‭食‬

‭欲‬‭の‬‭促‬‭進,‬‭抑‬‭制‬‭の‬‭効‬‭果‬‭は‬‭な‬‭い‬‭と‬‭考‬‭え‬‭た.‬

‭3‬‭．‬‭ま‬‭と‬‭め‬
‭水‬‭深‬‭が‬‭深‬‭く‬‭な‬‭る‬‭ほ‬‭ど‬‭届‬‭く‬‭光‬‭の‬‭波‬‭長‬‭が‬‭減‬‭る‬‭と‬

‭い‬‭う‬‭こ‬‭と‬‭を‬‭踏‬‭ま‬‭え‬‭る‬‭と,‬ ‭ヒ‬‭ラ‬‭メ‬‭が‬‭緑‬‭色‬‭光‬‭で‬‭成‬‭長‬

‭が‬‭促‬‭進‬‭さ‬‭れ‬‭る‬‭の‬‭は,‬ ‭ヒ‬‭ラ‬‭メ‬‭が‬‭本‬‭来‬‭生‬‭息‬‭し‬‭て‬‭い‬‭る‬

‭水‬‭深‬‭に‬‭届‬‭く‬‭光‬‭が‬‭緑‬‭色‬‭光‬‭に‬‭近‬‭い‬‭た‬‭め‬‭で‬‭あ‬‭る.‬ ‭し‬‭か‬

‭し,‬ ‭キ‬‭ン‬‭ギョ‬‭の‬‭原‬‭種‬‭で‬‭あ‬‭る‬‭フ‬‭ナ‬‭は‬‭ほ‬‭と‬‭ん‬‭ど‬‭の‬‭波‬

‭長‬‭の‬‭有‬‭彩‬‭色‬‭光‬‭が‬‭届‬‭い‬‭て‬‭い‬‭る‬‭と‬‭考‬‭え‬‭ら‬‭れ‬‭る‬‭水‬‭深‬

‭に‬‭生‬‭息‬‭し‬‭て‬‭い‬‭る.‬ ‭よっ‬‭て,‬ ‭私‬‭達‬‭は‬‭有‬‭彩‬‭色‬‭光‬‭は‬‭キ‬

‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭に‬‭影‬‭響‬‭し‬‭な‬‭い‬‭と‬‭考‬‭え‬‭た.‬ ‭ま‬‭た,‬ ‭実‬

‭験‬‭2,‬ ‭実‬‭験‬‭3‬‭よ‬‭り‬‭有‬‭彩‬‭色‬‭光‬‭に‬‭は,‬ ‭キ‬‭ン‬‭ギョ‬‭の‬‭食‬‭欲‬

‭の‬‭促‬‭進,‬ ‭抑‬‭制‬‭の‬‭効‬‭果‬‭が‬‭な‬‭い‬‭こ‬‭と‬‭が‬‭分‬‭かっ‬‭た.‬ ‭そ‬

‭し‬‭て,‬ ‭赤‬‭色‬‭光‬‭下‬‭で‬‭飼‬‭育‬‭し‬‭た‬‭キ‬‭ン‬‭ギョ‬‭の‬‭採‬‭餌‬‭時‬‭間‬

‭が‬‭実‬‭験‬‭2‬‭と‬‭実‬‭験‬‭3‬‭で‬‭大‬‭き‬‭く‬‭差‬‭が‬‭出‬‭た‬‭た‬‭め,‬‭赤‬‭色‬‭光‬

‭は,‬ ‭キ‬‭ン‬‭ギョ‬‭の‬‭視‬‭覚‬‭に‬‭よ‬‭る‬‭餌‬‭の‬‭認‬‭識‬‭に‬‭影‬‭響‬‭を‬‭与‬

‭え‬‭て‬‭い‬‭る‬‭と‬‭考‬‭え‬‭ら‬‭れ‬‭る.‬

‭4‬‭．‬‭展‬‭望‬

‭今‬‭回‬‭の‬‭実‬‭験‬‭か‬‭ら‬‭有‬‭彩‬‭色‬‭光‬‭は‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬

‭に‬‭影‬‭響‬‭を‬‭与‬‭え‬‭な‬‭い‬‭こ‬‭と‬‭が‬‭示‬‭唆‬‭さ‬‭れ‬‭た‬‭た‬‭め,‬ ‭光‬‭の‬

‭照‬‭射‬‭時‬‭間‬‭な‬‭ど‬‭条‬‭件‬‭を‬‭変‬‭え‬‭て‬‭キ‬‭ン‬‭ギョ‬‭の‬‭成‬‭長‬‭を‬

‭促‬‭進‬‭さ‬‭せ‬‭る‬‭要‬‭因‬‭を‬‭調‬‭べ‬‭た‬‭い‬‭と‬‭思っ‬‭た.‬ ‭ま‬‭た,‬ ‭赤‬

‭色‬‭光‬‭は‬‭キ‬‭ン‬‭ギョ‬‭の‬‭餌‬‭の‬‭認‬‭識‬‭に‬‭影‬‭響‬‭を‬‭与‬‭え‬‭る‬‭こ‬



‭と‬‭が‬‭示‬‭唆‬‭さ‬‭れ‬‭た‬‭た‬‭め,‬ ‭キ‬‭ン‬‭ギョ‬‭の‬‭色‬‭覚‬‭や‬‭餌‬‭の‬‭認‬

‭識‬‭方‬‭法‬‭に‬‭つ‬‭い‬‭て‬‭も‬‭調‬‭べ‬‭た‬‭い.‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬

‭5‬‭．‬‭参‬‭考‬‭文‬‭献‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬‭　‬
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