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Management of the nutrient solution in hydroponics
using rockwool on forced culture of tomatoes.

Yoshiyuki ISHIHARA, Emiko WATANABE, Kazunori O SHIMA, Ken-iti K OMABA, Sakae K IMURA

Summary : To establish a protocol for managing the nutrient solution of hydroponics using rockwool on forced
culture of tomatoes planted in early August, we studied the effect of the volume of the influx solution and the
concentration of the nutrient solution applied to different growth stages of the tomato plant, on the growth, yield and
quality of the tomatoes. The results showed that the vegetative growth of tomatoes was suppressed and the yield was
low in the case where the percentage of the drainage solution ( volume of drainage solution / volume of nutrient
solution x 100) was less than 10%. When the percentage of the drainage solution was approximately 40%, vegetative
growth was suppressed and the yield was low. Although there were some differences when it was applied at different
growth stages of the tomato plant, it is considered that the appropriate percentage of the drainage solution that results in
good vegetative growth and high yield of tomatoes ranges between 10% and 20%. As to the concentration of the
nutrient solution, a high concentration of nutrient solution (electric conductivity (EC) = 1.1_1.8 dS/m ) accelerated
the vegetative growth of tomatoes; however, a low concentration of nutrient solution ( EC = 0.8 1.5 dS/m) gave a
higher yield of tomatoes. From these results, we established a model for the management of nutrient solution in
hydroponics using rockwool on the forced culture of tomatoes, with the variables being the volume of influx of nutrient
solution and the concentration of the nutrient solution. According to the simulation model, we increased the volume of
the influx of nutrient solution from 0.2L/plant to 0.7L/plant as well as the concentration of nutrient solution from
EC=0.9 1.1 to 1.5dS/m, during the period from transplanting to initial harvesting time (blooming period of the sixth
flower truss). During the period from the initial harvesting time to the blooming period of the fifteenth flower truss, the
volume of the influx of nutrient solution was kept between 0.8_1.1L plant, the concentration of the nutrient solution
was EC= 1.5dS/m, the volume of the drainage solution was between 10 and 15%. After the blooming period of the
fifteenth flower truss, the volume of the influx of nutrient solution was between 1.2 to 1.5L plant, the concentration of
the nutrient solution was reduced from EC=1.3 to 1.0dS/m, and the percentage of drainage solution was maintained at
approximately 15 20%. It is expected that good plant vigor and high yield can be consistently obtained by
appropriately managing the nutrient solutions in hydroponics using rockwool in forced cultivation of tomatoes.

Key words : tomatoes, rockwool culture, nutrient solution
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促成トマトのロックウール栽培における給液管理

石原良行・渡辺恵美子・大島一則・駒場謙一2）・木村栄1）

摘要：8月上旬播．

種の促成トマトのロックウール栽培において，給液管理法を確立するために，生育ステージ別の給液量，給液濃度が

生育，収量及び品質に及ぼす影響を検討した，給液量は，排液率（排液量／給液量×100）が10％より低い値では生育

が抑制され低収となり，40％前後の場合にも生育や収量が劣った．このため，生育ステージによっても異なるが，排液

率は10〜20％が適当と考えられる．給液濃度は高い（電気伝導度（EC）1．1〜1．8dS／m）方が生育はやや旺盛となり促

進されたが，収量は低い（ECO．8〜1．5dS／m）方が多かった．これらの結果から，給液量と給液濃度に関する給液管理

モデルを作成した．定植から収穫始期（第6花房開花期）では，生育に応じ株当り0．2Lから0．7Lへ給液量を増やし，給

液濃度はECを指標として0．9〜1．1dS／mから1．5dS／mへ高める．収穫始期から第15花房開花期では，給液量は0．8〜

1．1L，給液濃度は1．5dS／m，排液率は10〜15％程度，第15花房開花期以降では，給液量は1．2〜1．5L，給液濃度は

1．3dS／mから1．OdS／mへ低下させ，排液率は15〜20％とする．このような管理により安定した草勢と多収が期待できる．

キーワード：促成トマト，ロックウール栽培，給液管理

Management　of　the　nutrient　solution　in　hydroponics

　　using　rockwool　on　forced　culture　of　tomatoes。

Yoshiyuki　Is田HARA，Emiko　WATANABE　Kazunori　OsmMA　Ken−lti　KoMABA　Sakae　KIMuRA

Summary＝To　establish　a　protocol　for　managing　the　nutrient　solution　of　hydroponics　using　rockwool　on　forced

culture　of　tomatoes　planted　in　early　August，we　studied　the　effect　of　the　volume　of　the　influx　solution　and　the

concentration　of　the　nutrient　solution　applied　to　different　growth　stages　of　the　tomato　plant，on　the　growth，yield　and

quality　of　the　tomatoes．The　results　showed　that　the　vegetative　growth　of　tomatoes　was　suppressed　and　the　yield　was

low　in　the　case　where　the　percentage　of　the　drainage　solution（volume　of　drainage　solution／volume　of　nutrient

solution　x100）was　less　than10％．When　the　percentage　of　the　drainage　solution　was　approximately40％，vegetative

growth　was　suppressed　and　the　yield　was　low。Although　there　were　some　differences　when　it　was　applied　at　different

growth　stages　of　the　tomato　plant，it　is　considered　that　the　appropriate　percentage　of　the　drainage　solution　that　results　in

good　vegetative　growth　and　high　yield　of　tomatoes　ranges　between10％and20％．As　to　the　concentration　of　the

nutrient　solution，a　high　concentration　of　nutrient　solution　（electric　conductivity　（EC）＝L1＿L8dS／m）accelerated

the　vegetative　growth　of　tomatoesl　however，a　low　concentration　of　nutrient　solution（EC＝0．8＿15dS／m）gave　a

higher　yield　of　tomatoes．From　these　results，we　estabhshed　a　model　for　the　management　of　nutrient　solution　in

hydroponics　using　rockwool　on　the　forced　culture　of　tomatoes，with　the　variables　being　the　volume　of　innux　of　nutfient

solution　and　the　concentration　of　the　nutrlent　solution。According　to　the　simulation　mode1，we　increased　the　volume　of

the　influx　of　nutrient　solution　from　O。2L／plant　to　O。7L／plant　as　well　as　the　concentration　of　nutrient　solution　from

EC＝0．g＿1．1to1．5dS〆m，during　the　period　from　transplanting　to　initial　harvesting　time（blooming　period　of　the　sixth

nower　truss）．During　the　period　from　the　initial　harvesting　time　to　the　blooming　period　of　the　fifteenth　flower　truss，the

volume　of　the　influx　of　nutrient　solution　was　kept　between　O．8＿1．1L　plant，the　concentration　of　the　nutrient　solution

was　EC＝1。5dS／m，the　volume　of　the　drainage　solution　was　between10and15％．After　the　blooming　period　of　the

fifteenth　flower　truss，the　volume　of　the　influx　of　nutrient　solution　was　between12to15L　plant，the　concentration　of

the　nutrient　solutlon　was　reduced　from　EC＝1．3to1。OdS／m，and　the　percentage　of　drain段ge　solution　was　maintained　at

approximately　15＿20％。It　is　expected　that　good　plant　vigor　and　high　yield　can　be　consistently　obtained　by

appropriately　managing　the　nutrient　solutions　in　hydroponics　using　rockwool　in　forced　cultivation　oftomatoes．

Key　words：　tomatoes，rockwool　culture，nutrient　solution

※1）現栃木県農務部経営技術課，2）現栃木県芳賀農業振興事務所

（2000．7．31受理）
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