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Study on new techniques of environmental control for production of high functional
root crops applying oxygen stresses
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This study aimed to develop new techniques of environmental control for
production of high functional root crops on the plant-physiological basis that antioxidant synthesis is
activated to eliminate reactive oxygen SEecies (ROS) generated under slight oxygen deficiency.

Short-term gas exchange inhibition, which might generate ROS, applied to sweetpotato tuberous roots. The
treatment increased o -tocopherol content in the tuberous root without inhibition of the root thickening.
Electrolyte leakage from the tuberous root cells showed that the treatment caused slight stress within
the roots. Short-term high temperature treatment applied to the tuberous root also caused the similar
stress within the roots. From these results, environmental control techniques that cause slight oxygen
stress temporarily in the storage organs of root crops are considered to be practical for production of
high value root crops that contain high antioxidant content.



# XL C—19, F—-19, z—19 (@)

1. BRSO &
EAFR] OB 2N HHE S, B3
DFFOMEREMEICE D mE > TWnWb— T,
TR DI DA - FEREMEME T LT
. FDI, BOLE NI L
TS RE M B S AR PE DO HANBHRE 23R D H 4T
W5, oL, MIEHEIIHOWTIE, FOMH
TOMFZENEM L T AIRIIZH - 7=,

2. WMEOHEHM

FE ISR INOEH T HEEFAA N L A~D
FOCHEVEZ S LTz, BREIFHENIC L AR
MR REME AL O FTREME 2 MGE 5. RR A
L ADFTHEE I |ITT A b - LD E % &
LB EZERA L, WEEERY &
R AR ORI E S BEAEINESE 5
DIZEHN 72 A NV AMHEZA LT 5.

3. WOk

BB RENIC X » CIKBREIREZ A3 5
ZLIZLY ROS BWAE=MBEANLALEH
MXYELHZ LT, 20 ROS ZBETHHE
{EEDERREMRT Z ENAMGEE B 2 7=,
F9, EBRICAR AR 72 B E: & ik
Bev AT A (REE, Koy, BRRIEEZOH
TESEREER O = — L OMIEFHE M
"HE) AAERILT-. ZOREI AT LER
B BEN—EICHFFESNTE7 74 b b
NCERE L, FEMEOESWERSMN T TR
eFIREZR & 72 O T B PSR T A B
DEREB L OB E S &I RIT T2
AT fibmE (T Aa eV, o
-haTvem—, B-huT ) OERTH
HOEREER s o~ 75 7 5fEEIC &
DiTol-. ARECIIEATAEHRLTE
D, BKEEEICBWTES oz Lo/
7 < TSR B IREE R IR RE & Al Y R RE 72
BR (T AZH) LB X OV R LB
AL, IFMasBE N TOR N ADRE
AENZOWNWTIE, 2 OE QML EiE
IR OZE I X0 FE L 7=,

4. WFFERk R

FERIZ AR R R 70 [ T 85 # XA ik s o A
T (R, Koy, MBRREEOH FHRE
FROFE =X —PNAlHE) ZERM L7, g,
I AT A EKIR - BEN —TICHEEF SN
72774 M AR EL, BRMEOEWE
B T CIREERRELZ L 72 O T NIR
FHTEaE DEEB L OB E S &
Y A2 T e

T, 2FOWEKETH Y ~ A THROE
[TERANAEE i SRR WS ST G e g WANVAE SH o
BIH U CHIBERZITo 2. TOME, TH
W7 EEH B & OWEKIL, K b EIRE
G L2a L T, BB oIR KA E
FEIITENEAE L2 0D, HRICEEND o
-havzu— VEEAEICHENSES L
oLz (K1), Zhux, s B ok
KT 2 EICHARERIZ R KON AE

U CHUAR N~ D RFE OGN E SN D
T EZ. 2T, WMEICHRERNZE
52 LN TE D MR R o K AL & B
ATpzEELiz. B, 7TAaALEVERE
ha 7z a— VSR ONE (W) (204
TBHM, N 7= /) —NVEIKEBIZHAT DD
T, BB CAELDEBEA M LAX, B
BILHEET AT AL V@B a7z
—LVOERICEETLLEZEZOND.

fAROABEMESE, mg mg!
(EERRTE TBBOMEICHT S
FEH#KTHETBRTOM)

X 1. kmE#EK CEHRICHER TN DAL
) OB {LWE S B~ DA,

FIEWIRI RIS, HEE, 2106, HDH0NE3
Bl D 1 53 [ o 56K AVER & 5 70 2 B i L
7= (M2, k=), ZOREER, KL
OFEE, WMBOREH - R BRI RIZ &I

WENIRO HILT, Al L 7= R o
KALERLIZBRAR DI FEIC B L2\ 2 & 3
LMot Fiz, P bRy & &, I
HEE R 3 AR 3 [E4LER (X 2B : 3-d)
WZBWTOAFEZREMEZR Uiz, B O
FEEARMLERZ K - THER NEBICHESIZ A b L
ANET TV D D& ERRER I L0 W
L7=& 2 A, BENOERFMRN S L R
PDHEFEIZA R L AEZLEHLTWNWAEZ &R
oo 72 (K3, k—V). £Z T,
TEARKALEE & [E4£IC ROS BAZFETE S L
EZOLNDHHEBA~OFHIENE % i L, BEE
T TR KRB & [ ER DAL N E T D0k
HE L. 3, BRSO Y~ A EMEHE
OHFCARIFERBZFILOOLNBET S, FiE
DYV~ A R EHEEICHBIER~FE L
JER S 2 #bs il OkBE 27 &) (Eguchi
and Yoshida, 2004) ZJSH L, Z Z THEES
A7 BEAR I IR AR A it S M E A AT L
2. ZhEAWTERTOSEMRICEREROS
IRALPRE % Ji U CEME R OE NZ —



TSR, BRI X o T b e K LB
ERERZe A MUV ARBBNIZAET TS Z
EEHILMIT LT (R¥ER). T7bb, B
BRI 2BEOSEA ML 2D EIZ
Lo THBBANIC ROS BAEZFETE LA
REMEZ R LTz,

<EHOHE : BEBR>

< —EM7RTERARRE
(REERsRa - 1 53R) >

1-a

1-b

2-a
2-b
2-c
3-a
3-b
3-c
3-d

fex/ 3 U%: 18

BiakOBHK

X 2. EAKLEOKAR (A) BILOKHE
IKALER X D SHEAALEERE ) (B).

AN BREEE (%)

0 12 24 36 48
—ERIEEK Z HE L T 5 ORZBE R

B 3. JEAKRLERC & % BEIR 7~ D O BARE R
H O AL, JE KL E R (AR B A
g (BEffEORE) PREEFL
24 BRI IZITABERT OEIZ R - 72

lED X9z, WY ~A TR RmE R
FINZIEN TR BB I 2 S o JE R oo 7 A
RHAAE, & 2O TR FE P OIREE & —FREEY
I EH SRR omIBAEIC L - T,
HRORER « SEIZEE L 7o W DORRE 7ok
FEAPMLZ2EAEL ST TR OB E
(a-ha7zm—L) FEAHINSE55ERE
THE BN ERAARETH D Z L 2R LT,

IR SEHERT A B I AR O fKfEE R b
VARMET S Z LT, IFEARE ORESH
BHICBT 5 2 et rE0 5 (Iiig
{bWE & B v ) R, B OEHA
REMEA R LI=ARFZEICET 5 6 oik, BNk
WX VA2 b D TH S . 5%, WU
W2 & o THFHER B N CEEBICEIE TR ENK
TLTWANDWEE, FOEEDBIEFIEBL
FOTEY = RXT 4 v 7 IRHEH A =X A
DR, NBWREE T RIESCEE RO
AN & B B 72 B s 1) BBl o BA R 3
MELEEZOLND.

<5 H3CHR >

Eguchi, T. and Yoshida, S. (2004)

A cultivation method to ensure tuberous root
formation in sweetpotatoes (Ipomoea batatas (L.)

Lam.).  Environmental Control in Biology
42(4): 259-266

5. FeREERmIE
(WFFEIRFRAE . WHIE A M ONEEERFE# (1
T T

CdERERm 30 (B2 1)

@ Eguchi, T., Tto, Y., Yoshida, S. (2015)
Instantaneous flooding and « -tocopherol content
in tuberous roots of sweetpotato (Ilpomoea
batatas (L.) Lam.). Environmental Control in
Biology 53(1): 13-16. (F#AH )

@ Eguchi, T., Ito, Y., Yoshida, S. (2012)
Periodical wetting increases a-tocopherol content
in the tuberous roots of sweetpotato (lpomoea
batatas (L.) Lam.). Environmental Control in

Biology 50(3):297-303. (&#HA V)

(£ Gtoth)
OILOFEE, gt —, &/ 6, —F7ReE
KR < A FHARIC R T QALY
BRIE T2 2014 4FREURES, 2014.09.11. B
NEDNENG e 1Y)

OMR MW, ILnFZ, FH 8], A FITHD
RSRFEIEIZE LT TEERIRIRE O 2, WAk
26 - A AREWBREE %5 - HARERISSES
UM S A [ R £2,2014.11.20. L o 2
ot v % — (REARIR)

@ ILHFEE - JHsh— - 5 W &, FErERo
SEAKMELDOFFH R L OB R Y <~ A1 E8
OB E & B RIET R, AAREY
BB L5942y 2013 AF @A R4, 2013.09.05. &
JIRF (F&)IE)

OILOFE - HPZZ=E - 5 H B8, IR
TIZBT AN T ALY v 7 OFETEE
(1) HIFAKRNOREE, Sk 25 FHAREY
BREL L2 - AARBERIGFSSIVUNSEHB AR
£, 2013.11.23. B KR (B E)
OILOFE - JHigthi— - HH 8, Y ~A
ETHR - b a7 v — LG R EERFH O
ARALEL, A AREWERE 1% 2012 FHTK
£, 2012.09.07. HRUKT (HRUER)



6. HFFTHELAE
(OIFFERFEE

L& Z (EGUCHI, Toshihiko)

UMK - AR AR > 2 — - UE
%

WFoeE %5 40213540



