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Effect of electric illumination, carbon dioxide supplementation
and underground heating
on the growth and yield of strawberry “Tochiotome” in forcing culture

Takashi SHIGENO, Hiromi TOCHIGI, Yukio OOHASHI, Yukio INABA

Summary :  The effects of culture management technologies, such as electric illumination, carbon dioxide
supply, and underground heating, on the growth and yield of strawberry ?Tochiotome? in forcing culture
were investigated. Growth of plants in severe cold was promoted by electric illumination. The yield after
the second axillary flower cluster stage was increased, resulting in an increase in total yield. Electric
illumination should be started in early to mid-December in Short-day and low night temperature treatment of
late-August planting, or in the latter half of November if the treatment of mid-September planting. Short-day
and low night temperature treatment and Carbon dioxide supplementation was less effective at maintaining
plant growth. Nevertheless, it resulted in better yield, since earlier harvest after the first axillary flower
cluster stage shortened the harvest interval. Underground heating reduced plant growth in severe cold,

promoted leaf opening, and increased the number and weight of leaves after the second axillary flower cluster
stage, resulting in better yield. Underground heating should be started by the first half of December. Use
of a combination of these three culture management technologies provided synergistic effects compared to
their use in isolation. The combination of electric illumination, to maintain leaf area, and carbon dioxide

supplementation, to promote photosynthetic capacity of leaves, had the best synergistic effect.

Key words :  Tochiotome, electric illumination, carbon dioxide supply, underground heating, synergistic effect
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栃木農試研報　No50：39〜49（2001）

Bul1，Tochigi　Agr．Exp．Stn．No50．：39〜49（2001）

促成栽培におけるイチゴ「とちおとめ」の生育及び収量に及ぼす

　　　　　　　　　電照，炭酸ガス施用及び地中加温の効果

重野貴・栃木博美’）・大橋幸雄2〉・稲葉幸雄

摘要：　促成栽培におけるイチゴ「とちおとめ」における電照，炭酸ガス施用，地中加温といった各

栽培管理技術並びにそれぞれを組み合わせた効果について検討を行った。

　電照を行うことにより厳寒期の生育が促進され，2次腋花房以降の収量が増えるので総収量も増加

する．電照開始時期については，早期夜冷で11月下旬，普通夜冷で12月上旬〜中旬から行うと良い．

炭酸ガスの施用は草勢の維持という点ではあまり効果は見られないものの，1次腋花房以降の収穫が

早まることにより収穫の中休みが軽減し，増収する．地中加温により厳寒期における草勢の低下が抑

えられ，葉の展開が促進され，収量も2次腋花房以降の果数及び果重が増加し，増収する．また地中

加温は12月上旬までに開始する必要がある．これら3種の栽培管理技術を組み合せた場合，それぞれ

を個別に実施するよりも相乗効果が得られる組合せが明らかとなった．特に葉面積の確保が容易な電

照と葉の光合成能力を高める炭酸ガス施用の組み合せが相乗効果が大きかった．

キーワード：とちおとめ，電照，炭酸ガス施用，地中加温，相乗効果

　　Effect　ofelectric　iIlumination，carbon　dioxide　supplementation

　　　　　　　　　　　　　　and　underground　heating

on　the　growth　and　yieId　of　strawberry“Tochiotome”in　forcing　cuIture

Takashi　SHIGENO，Hiromi　TOCHIGI，Yukio　OOHASHI，Yukio　INABA

Summary：　The　effects　of　culture　management　tec�qologies，such　as　electric　illumination，carbon　dioxide

supply，an（l　undergroun（l　heating，on　the　growth　an（1yield　of　strawberry？Tochiotome？in　forcing　culture

were　investigated．Growth　of　plants　in　severe　cold　was　promoted　by　electric　illumination。　The　yield　afヤer

the　secon（l　axillary　flower　cluster　stage　was　increased，resulting　in　an　increase　in　total　yield．　Electric

illumination　should　be　started　in　early　to　mid−December　in　Short−day　and　low　night　temperature　treatment　of

late−August　planting，or　in　the　latter　half　of　November　if　the　treatment　of　mid−September　planting。Short−day

and　low　night　temperature　treatment　and　Carbon　dioxide　supplementation　was　less　effective　at　maintaining

plant　growth。Neverthelcss，it　resulted　in　better　yield，since　earlier　harvest　af�eer　the　first　axiIlary　flower

clusterstagesho丘enedtheh飢vestintervaLUndergr・undheatingreducedplantgro航hinseverecold，

promoted　leaf　opening，and　increased　the　number　and　weight　of　leaves　after　the　second　axillaU　flower　cluster

stage，resulting　in　better　yiel（1。　Un（1erground　heating　should　be　started　by　the　first　half　of　December。　Use

of　a　combination　of　these　three　culture　management　technologies　provided　synergistic　effects　compared　to

their　use　in　isolation．The　combination　of　electric　illumination，to　maintain　leaf　area，and　carbon　dioxide

supplementation，to　promote　photosynthetic　capacity　of　leaves，had　the　best　synergistic　effect

Key　words：　Tochiotome，electric　illumination，carbon　dioxlde　supply，underground　heating，synergistic　effect

1）現栃木県経営技術課，2）現栃木県農業大学校

（200L7．31受理）
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