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P30       Change in Root Absorptive Function By Application ofTellllperature Stresses to Root

Zone

oYudi Chttinn(K57■lshu lllliv),取 1ユkiSAGO(Kyushu univ),Masahal■l KITANO(Kyushu univ)

Root wtter absorption,loot ion abso■ lon,lllgh tcmpcratllК stcss,low telllpcratllre stcss,

acclilllation

l.  Introduction

Spinach that cxposcd to low tcmpcratlre of 5° C dtling 2 wccks bcbК hal■rcst produccd hgh qualiサ in

b五x,ascorbic acid alld[Fc21]bllt10W in concclltation ofhttnil substallccs such as N03]alld OXalic acid.

Thcsc chttactc五 sics of spinach、 vcrc thc rcsult of plant adaptivc function bccausc of spinach「 oduccd alati

oxidallt during cxposcd into low tclllpcntrc Howcvcr thC low tcmpcrtttrc of 5° C was too low and the

SO｀Vth Was cxttclnctt dCprcsscd tllus prodllccd small splllach and low in ti・
csh welgllt For tht rcason,tllc

tcmpcramc of lo° (〕 、vas applicd to root zonc to crcatc lo、 v tcmpcramrc stcss in tllis cxpcHrncllt ln this

sttldy.wc cxallllncd watcr alld ion absotttion bcbrc alld a■ cr tllc hi」 l tclllpCratwc prc― trettmcnt to stlldv its

c■cctto inducc favo■ヽ lc cfcct ofthc lo、v tclllperanlc sress fOr soillcss cl111■ rc ofspinach.

2. ⅣIatel・ials and l■lethods

Sphach(1シ加α
`′

αθた″εこりL.cv Oraり plalltS Wcrc gO、ゃn in cultivation bcds of hydroponic systcm in a

gccllhousc drcultted wi■ l nlltl■ cllt sollltion bascd on thc a― prescl■ ption of Otsuka Housc tt a cons● 1lt

tempcratllК of 20° C alld all clccmcal condllcuviサ (EO of 3 dS llll Tcn days bcbrc hal■
7csting,loot

tclllperamc rcallllellt was applicd for 30° C x3d/10° C,and 20° C/10° C、vhle con廿 ol bcd was cll・ t‐ulttcd

witll ntltl■ cnt sollltion at a constallttcmpcmtwc of20° C(Fig l).F■om icld mcaswcmcllt at a五vcr locatcd in

Hisayallla,Kasuya―跡ln,Fuboka Prcictlllc,■ showcd tlltt avcragc d」 け tclllpcfmc of watcr sttalll

bclow 10° C du五 ng cold to wling scason(Fig 2).HcnCC Wttcr sicam as nttal rcsourccs has tllc possibili"

ねI chilling nutticnt solution at 10° C.Ion absoΨ don、vas lllcasurcd bcbrc and a■ cr root tclllpcratlrc sttcss.

Fivc pbttts wcК  salllplcd fi・ol■ rcspct・tivc bcds and tlDcn iallsilcd illto nlcasuЮ lllcllt Systcm m gЮ llltll

challabcr coll廿ollcd tt all a■ tclllpcramrc of 20°C.Frctt wci」lt,dw WCiglt,b五 x alld conccnttrations of

ascol‐bic acid(ASA),tllC Sh00t ofplalats wcК  lltCattrcdけ tllC Stalldttd lllctllods.

3。  Result and Discussions

Fttvrc 3 shows timc coursc of watcr absotttiOn、vith tllc differcnt■oot tcll■pcramc tcatments and the

Кspcctivcly tc■ peramrc Thc higtt r00t tClllpcrtturc acivatcd wtter uptalre tl■・ough decК ase in watcr

viscosiサ callSCd incК asing mass■ ow in nutl■ cllts uptakc(Fig 4)lons had dttκ nt rcspond to tllc hgh

tcmperaturc icatl■ ent,1lo、vcver dccrcascd in tllc samc pattcnl to rcspond tllc lo、 v tcllllnCratllrc stcss.Thc

lo、v tclllperamc dccrcased、 vatcr absoTtion and tllc lowcst of、 vatcr absotttion、vas fЭlllld in Spinach that

tКtted h」 l tel■pcratlrc pК―ucat131ent(30° C/10°C)cO岬額Cd to spinach tllat ttcttcd宙 tllollt high

tclllperatlrc prc― 廿eatlllcllt(20° C/10° C)It｀ S Shou/11 tllat tllc higl tclllpcratLIК pК
_廿catlllcnt inclcascd

tclllpcramc dittК ncc thus incКasing magpitlldc of tclllpcratwc sttcss whcn low tcmpcratwc sttcss was

applicd.  Thc grcatcr tclllpcramrc di■ brcncc occu■ cncc,thc root watcr absotttiOn is lllorc dcprcsscd. It

a■ectcd root ion absotttion and rcsultcd favorablc c■ bct by dccrcasing han31fill stlbstancc such as N(D3

oolltcnt alld incК asing hcaltllil substallcc such as B五x,alld ASA colltcnt tt halNcst(Fig.5).ThuS tlle hiま

tcnlpcratllrc prc―廿catmcntinduccd llvorablc cttct oflow tcl■ p∝atwc ttcaul〕 βnt by incrcasing magnitlldc ol‐
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tclllpcramre di■ brencc At the cnd ofttcatlllent,root scemcd bclllg acclilllatcd to lo、 v tclllpcramc sttcss and

it is suggcsted that watcr and ion absoTtiOn was ttvcn by shoot dclllalld.At low tcttpcraturc of 10 oC

rcatlllcnt,JhoOt dcllland is rcduced by low relativc yolvth ratc

Fig 2. Daily avera*;":; *** stream and air

temperature in Hisayarna, Kasuya-gun Fukuoka

Prefecture.
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Davs after treatment{d)

Fig 3.Watcr absolption by spinach ЮOts dllllng hiま

alld low tclllperatllrc siesscs iettmcllt to tllc root
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Fig 1. Schematic diagram of the root temperature

treatments and water and ion absorption

measurement.
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Fig 5. Effect of root temperature treatment on fresh

u.eight, Brix, ASA and NO: content of hanested

sninach.
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Fig 4. Rate NO3-, Mgr* and Caz- (C*o:-, Qr,r*t*,

Q1^t\ by root of spinach cluring temperature

stresses to the root.

{r : bn and rater akorpt-En measurement
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