
��

˙ঞ࿥　拓殖大学理工学研究報告　Vol.14   No. 2,  2017

�．ॹ　ݴ
ɹ����೥ͷ౦೔ຊେ਒ࡂͱిൃྗࢠݪॴͷނࣄɼ͋Δ͍͸ҟ
ৗؾ৅ݱ৅ͷӨڹΛड͚ɼ҆৺ɾ҆શͳ৯ྉͷ֬อ͓Αͼ৯
඼ͷτϨʔαϏϦςΟʹର͢Δཁߴ͕ٻ·͍ͬͯΔɻ৯ྐࣗ
ͷֶ޻Ͱʹഓ͖ͬͯͨ·ࡏݱ͸ɼ͍͓ͯʹࠃ཰ͷ௿͍զ͕څ
஌ࣝͱٕज़Λഎܠʹɼ҆ఆͨ͠৯ྐ֬อͷͨΊͷ২෺࠿ഓٕ
ज़ͷ։ൃ͸ɼ࠷΋ॏཁͳ՝୊Ͱ͋Δͱ͑ߟΒΕΔɻࠃ಺ͷΈ
ͳΒͣɼީؾมಈʹΑΓ஍ٿશମͰ԰֎೶৔͕ੜ࢈ෆྑʹͳ
Δ͜ͱ΋ةዧ͞Ε͍ͯΔࠓࡢɼӉ஦εςʔγϣϯ౳ʹ͓͚Δ
৯ྐੜ࢈ͷͨΊͷ׬શดܕ࠯২෺޻৔͸ɼকདྷӹʑظ଴͞Ε
Δ͜ͱʹͳΔͱࢥΘΕΔɻ
ɹͦ͜Ͱɼຊڀݚʹ͓͍ͯ͸ɼಛʹɼਓؒͷΤωϧΪʔݯͱ
ͳΔ͓ࠜྨࡊΑͼΠϞྨͷੜ࢈༻ͱͯ͠ɼ׬શดܕ࠯খܕ২
෺ϓϥϯτͷ։ൃΛ໨తͱ͠ɼ·ͣɼਫͷড়Խٕज़ͱͯ͠஫
໨͞Ε͍ͯΔϚΠΫϩδΣοτͱϚΠΫϩόϒϧΛਫ࠿ߞഓ
ʹద༻͠ɼਫԹ͓Αͼ༹ଘࢎૉΛ࠷దͳঢ়ଶʹ੍͠ޚɼ׬શ
ࣗಈԽʹΑΔ৯ྉੜ࢈ͷ࣮ݱΛ໨͢ࢦɻ

৔ͷఏҊ޻২෺ܕ॥؀ݯࢿ．�
ɹຊڀݚͰ͸ɼऩ֭෺Λ৯ྉͱͯ͠ਓؒͷΤωϧΪʔݯͱ͢
Δ͜ͱΛ೦಄ʹɼΠϞྨͱࠜྨࡊΛਓ޻తͳഓ஍ͱ࠿ഓγε
ςϜʹΑΓɼ԰಺׬શ੍ܕޚ২෺ϓϥϯτʹΑΓ҆ఆੜ͢࢈
ΔͨΊͷૅجతڀݚΛ͍ͯͬߦΔɻຊڀݚͰఏҊ͢Δݯࢿ॥
৔ͷ֓೦Λਤ޻২෺ܕͷ԰಺ܕ؀ � ʹࣔ͢ɻকདྷతʹ͸ɼಘ
ΒΕͨऩ֭෺ΛόΠΦϚε೩ྉͱͯ͠ར༻͠ɼΤωϧΪʔΛ
॥؀ͤ͞Δ͜ͱ΋ࢹ໺ʹೖΕ͍ͯΔɻ

3．԰಺ܕਫ࠿ߞഓʹ͓͚ΔӨڹҼࢠ
ɹর໌ޫʹؔͯ͠͸ɼ༿ྨࡊͷੜҭʹޫྔࢠଋີ౓���▂NPM�
(N�ŋT)ఔ౓ͷޫڧ౓͕ඞཁͱݴΘΕ͍ͯΔ�)ɻ·ͨɼ೾௕ͷҧ
͍Ͱ২෺ͷੜҭঢ়͕گҟͳΓɼޫ߹੒ͷΞϯςφ৭ૉͰ͋Δ

ΫϩϩϑΟϧ͸ɼՄࢹεϖΫτϧதͷ ��� ONҎԼ (੨৭ޫʣ
ͱ ���ʙ��� ONʢ੺৭ޫʣͷ೾௕ྖҬͷޫΛٵऩ͢Δɻ੨৭
ޫ͸ࡉ๔಺ͷΤωϧΪʔϨϕϧΛୈ � ঢ়ଶ·Ͱ্͛Δ͜ىྭ
ͱ͕Ͱ͖ɼ੺৭ޫ͸ΤωϧΪʔϨϕϧ͕௿͍ͨΊʹୈ � ىྭ
ঢ়ଶ·Ͱ্͔͕͠Βͳ͍ �)ɻ
ɹΠϞྨɼࠜྨࡊͷ԰಺࠿ഓʹ͍ͭͯ͸ɼর໌ޫͷӨڹʹͭ
Ͱ͸ɼ༿ڀݚΕ͍ͯͳ͍͕ɼຊ͞ࠂ੒Ռ͕ใڀݚͳࡉৄ͍ͯ
ഓʹଟ͘༻͍ΒΕ͍ͯΔ࠿ͷྨࡊ � ೾௕ޫܬ౮͓Αͼۙ೥։
ൃ͞Εͨ২෺࠿ഓ༻ޫܬ౮ͷ � छྨΛޫݯͱͯ͠༻͍ͨɻ࢖

԰಺ਫ࠿ߞഓʹΑΔࠜࡊͷੜҭʹ及΅͢ؾ๐ͱϚΠΫϩδΣοτͷӨڹ
Effect of Bubbling Jet on Growth of Root Vegetables in Indoor Hydroponics 
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Abstract

IO SFDFOU ZFBST
 QMBOU GBDUPSJFT XJUI JOEPPS IZESPQPOJDT DPNF UP BUUSBDU BUUFOUJPO XJUI UIF EFWFMPQNFOU PG MPX DPTU 
LED MBNQT� IO BEEJUJPO
 UIF GBDU PG MPX GPPE TFMG�TV⒏DJFODZ SBUF JO +BQBO NBLFT JU JNQPSUBOU UP EFWFMPQ PG QMBOU DVMUJWBUJPO 
UFDIOPMPHZ GPS B TUBCMF GPPE TVQQMZ CBTFE PO UIF FOHJOFFSJOH LOPXMFEHF BOE DPODFQUJPO� IO UIJT TUVEZ
 XBUFS SFNFEJBUJPO 
UFDIOPMPHJFT VUJMJ[JOH UIF NJDSP�CVCCMFT BOE NJDSP KFU BSF BQQMJFE UP DVMUJWBUF SPPU WFHFUBCMFT JO IZESPQPOJDT� 8F BJN UP 
EFWFMPQ UIF BVUPNBUFE JOEPPS UZQF PG GPPE QSPEVDUJPO TZTUFN XJUI GVMMZ DPOUSPMMFE FOWJSPONFOUT� IO UIJT QBQFS
 XF SFQSFTFOU 
UIF SFTVMUT PG UIF F⒎FDU PG EJTTPMWFE PYZHFO PO HSPXUI PG SPPU WFHFUBCMFT�
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