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Evaluation of sweetpotato lines with low-temperature tolerance via rooting and growth in a low soil

temperature testing device : Toshikazu KuranoucHr

1,2)

, Akiko Takapa?, Toru Kumacar” and Kenji Katavama"
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(" National Agriculture and Food Research Organization, Institute of Crop Science, ? National Agriculture
and Food Research Organization, Headquarters, * National Agriculture and Food Research Organization,
Western Region Agricultural Research Center)

Abstract : In recent years, sweetpotato cultivation is becoming more prevalent in relatively cold regions
such as Hokkaido prefecture. We therefore developed a simple low soil temperature testing device to select
sweetpotato lines suitable for these relatively cold regions using a ground temperature of 17°C as being
suitable for the evaluation and a cultivation period of 3 weeks. Reproducibility of the evaluation was high.
To breed high-yield lines suitable for cultivation in relatively cold regions, evaluation using a low soil
temperature testing device is insufficient. Subsequent evaluation is necessary of the yield of the selected
lines by means of early planting in the field.

Keywords : Low soil temperature, Low temperature tolerance, Rooting, Sweetpotato.
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Fig. 1. Low soil temperature testing device.
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Fig. 3. Soil temperature and soil surface temperature of low soil temperature testing device.
Date: 2014.11.11 (rainy day), 2014.11.14 (fine day).

Preset temperature: 17°C.
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temperature conditions in 2010.
Vertical bars indicate the standard error.
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Table 1. Number of roots and root weight after 2 or 4 weeks
cultivation under low soil temperature (17°C) conditions.

Number of roots / plant ~ Root weight (g) / plant

Cultivar / line 2weeks 4 weeks 2weeks 4 weeks
Beniazuma 4.5 11.5 0.1 1.9
S1-14 115 35.5 0.2 6.7
Okinawa-100 1.0 27.0 0.0 0.8
Kokei-14 6.5 25.5 0.1 2.7
Purple sweet lord 1.0 20.5 0.1 1.5
Analysis of variance * NS NS *

*; Significant at the 5% level.
NS: No siginificance.
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A: Beniazuma, B: S1-14, C: Okinawa-100.
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Fig. 6. Comparison of root weight and number of roots” in selected lines under low soil temperature conditions and their root

yield in an early planting trial in 2013.

A: Number of roots generated under low soil temperature condition (17°C, 3 weeks).

B: Weight of roots generated under low soil temperature condition (17°C, 3 weeks).

C: Root yield of early planting in an experimental field.

(&, R R REE TR 2 F R A [T X<
KBS E R R 72 S Gz
5, 2014), BIEIZALHEESEOE HHLT ORI EE FEhth
Tob —7, GETHRINHRHR NI
DO, IR EAE S DOAE TN DT REIED D B
728, FAOEMIRMREIZ X BEFIlZ AL T 5.

Eil

KEEDRSREROHMEAEIH 720, MR DR R FE
B CIE B SER 25 2 BHR B 7 & IR BHZR K B
DHAN, BRI H 7o TR MAAVE B S 7E 1

¥y — e sE s v oa - EIEEY B R e
=y FEEHBBORMIZ, ThEhL DTz

7272wz CICRELTECHEEZ R T 5.
51 RCHK

HEVEES /XA AT, 2001, MEEIK I & 2 ARRFEY Y ~ 1 EO/EH
B (WFZER 154 - https://agriknowledge.affrc.go.jp/RN/
3010012213 (20184F8 H 7 HA#RZ).

Kasukabe, Y., He, L., Watakabe, Y., Otani, M., Shimada, T., Tachibana,
S. 2006. Improvement of environmental stress tolerance of sweet
potato by introduction of genes for spermidine synthase. Plant
Biotech. 23: 75-83.

/NG, RS T 1996. ety ~ A EO M S EE. B -
Ve LR FES & S ¥l 37: 128-129.

S FIAN, REAE, BTN, RIEAH, rhasil 2007, koo 52
T HAIEWIC B By v A BEFOME - R GHEE
&). HIER 76 (51): 300-301.

Kuranouchi, T., Kumazaki, T., Nakamura, Y., Ohara-Takada, A.,
Kumagai, T. 2008. Rapid evaluation method for low temperature
tolerance of sweetpotato lines. Proc. 3rd China-Japan-Korea
workshop sweetpotato. 25-27.

S PRI, AR AT, m BT, B, PR, RERF 2010.
I~ A BAYTINLH M OIE - VB BEEE IS KIS
ST L ORROE. HIERL 79: 491-498.

L2 AR, w5 B, A s, HE Ak, fE s, ol =
2014. LIRS E TORIBEICL 20y v 1 EREOERK LK
TGSy COBMLE ) GREZER). IOIZE 23: 125.

PR, ISR, LR, L@ 1986. VY ~ A B DOFER
2B E 3 IR O S SR T OO S 0 fi 8 b I O 2 e T
HIEM E RO LB - TEERYFREIC T T B, HIER 55:
208-216.

FRARE, /N, IR, BB 1989. VY < A EH O RIR
]2 HIR D2 SE2%0 B O SR B Hb IR 6 0N A HbIR T
DFARAETI Ol 225, DA 58: 35-41.

TR, B HHAIE, AHEREY — B, SRRt 2013, ALiEE e K UMl
VLEEH Y < A £ O EIR L OB B LR PE O JLRE. [ 2A0F 12 (1)
1): 234.

HEASJ5 18 1990, TH IR YEY Y < 1 EGR 39200 Rk & L T OFEAM.
HHE - (E S ALmERRRT S 2 30: 15.

LI % 1950. HALHL T IS HMT 2 H 3O MRS 3 2 B oK
INERAT T B B SR, R ZHE 19: 29-38.



ROIFSFE (Root Research) 28 (1) (2019)

I —— 700

FIRRE BHROIRDEE (GEH)
P EFBAIE

RMKEE BRMKERNREBEHER

3. SDGs &1R%

Frltil ez B3S HAZ (SDGs : Sustainable Development
goals) & 13, 2001 FHICRE S N/2I L =T LBAFEHIE
(MDGs: Millennium Development goals) %k o> [ 8
DFFERETH 5. 2015 4F 9 H OELEEE THRIRS L
7o T4 OW R LB ES 2 Kt GE R D720 0
2030 7V x| LT B HCRCE TR SN BARR
T84 53 SDGs TH 4. 2030 4 CTHEIT S 17D
T=), 169 DY =7y Epb ), TO4EITE [H
Bamel, #8103 56] LT [#—AEEEDI
LBaWZ EREH | LEwEDBTonTng.

EIEICET L HIEE LTI THURE R DSOS, &
BB R O REYGEZ EILL, FmaEr E¥r
RS 5 | BARMIC 12030 4E F CIHLEKZ 3L,
TRTCOAAFICERES L O % & OIEss 7% 30
128 B NAIS— IR EDNDRIEZD D 5 k& o5

LEUNARE
HyED
e OF
B%

(EE{LKT)

SURZE

L7
DZAE

HRULFYE
(E2ALKT)

) 1
wkoD X ) BEEA O
S ‘T - J/ Tzl

\ ASTFOUID
T
(ERLET)

HEWhERT
FERFAL

t IR D =TT

eaneh)

END LTS FREZT TR TR & LG
POFY LUV TR AETHL. FOM [12: Hifsen]
R H B L AR FED 8y — U R TR 9 A ] Tl [2030 4F
FTINGE - HEL VBT 2R RD— 47
0 ORLBEEY & i S, IHERIEL 2 oA R -
PTIAF 2= VIIBTLEMOBEE R S5 ]
ALK LTl eEE, HAROTEMITE . HARIZE
BDZ &I D S DA S TWBAS, 2045
TELEBETCTWLENLTHL INHIRLTEHHE
SDGs % Hitk L 748 E 3 S AE I 720 5
COL)REBNEEESRON DX, 4EFFL
ZIUIFAIE D ALY K L DD 7 VIR - ER &K H
faoTLE ) LV ) fElEl A IN 06 THS. &
CERBZTLESTOERNIZE VBRI Oy v
#1)—) 1ESDGs fEEE DR L oo aTH D,
EFGLSE, NHGEITE 4 S HERBRE O Lo T 5
Lo TELZ LR TREMIRICED X, HhiEk
VAT LD 9OO [RFHE] psERSN BALW
LI, WONEBRICIRFMELZ 2 T\ b HRICEE
WY LIER S OMEE LTERE) Y OMRRY AT
LFHHELRAZZEZH LT E (K). BXIZELTW
LliZwz, fTd LawiTliZidvrzn

G LAROIIZEIEZ DG TET RETHA ).
7ol 2AE, R DS BRBEIH S e v K 12k
AV HEAE S % Featr, EBRAGICAELZ FIF 3 2 Beily,
JHESE DBEFEY) & FEARIY ISR 3 2 Hefir & 4. ROWE%E
A, MEOS 5% 2ELZIHIL, Rt 2RO )
MICHREONRZ RS F— &2 5.

EZ BTN
HAE Bi5, 2018, /NS bk R E Rt 7544 1) —-
INT v &) — &R RE 7 B 5, HLEE

E#EE T 100-8950 ERAFRERSHE 1-2-1
E-mail: anakano@affrc.go.jp



HWOWFE (Root Research) 28 (1) (2019) R:oot 38 D EFIT
Kesearech
[HL 25 —]

i« T3 - REER Y, RICEDY OH 2 FINESOEHZ B EFE T SV (E-mail : neken2018@jsrrjp)
EWN - s, BEOK/PERWERA. 2H, SH, 8H, 11l HOARETCIZHERABHFEIE &, £
DB ITOSFEIBIH T ET.

¥ HRBOEMLBERIITEF TR T IV, EERE T, BREASCHIARKEUENEREIND Z
EITELHVFET. HLIAL - BWERIE, EEEEEE ¥ 7 PLTRFIV.

*ERESHE T, EERSOMUBFLFUSERESNES. Tiod L X —CHitlZimE T T
b, R—AX—UTHRTDh, FEFICHNEDE TCADLZLE2BEIOLET.

R TORHO HARGELTNL, BIFRF2FE R CHEEMICERLZbDOTT.

20194 .
BETBERERSE 3R New!
x International ~Conference on Agricultural  Soil
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TEPHERREDS 2019 65 Management

Plant Vascular Biology 2019
June 17-20 2019; Asilomar, California, USA
http://pvb2019.org/

March 26-27, 2020; Madrid, Spain
https://waset.org/conference/2020/03/Madrid/ICASM

fEY) & DR L LG 6H New!
45th New Phytologist Symposium: Ecological and
evolutionary consequences of plant—fungal invasions
June 20-22, 2020; Campinas-SP, Brazil
https://www.newphytologist.org/symposia/45

FEIRESE 7H  New!
Rhizosphere 5

July7-11, 2019; Saskatchewan, Canada
https://www.rhizo5.org/

58515 [ (= R AE M Ml B 3 7R 50 ENE M A RS 68 New!
15th International Plant Cell Wall Meeting 26th ICSPR Plant Reproduction 2020

July 7-12, 2019; Cambridge, UK International Conference on Sexual Plant
http://cellwall2019.org/ Reproduction

" . June 22-26, 2020; Prague, Czech Republic
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July 14-18, 2019; Glasgow, Scotland
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International Conference on Plant Physiology and
Plant Science
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Becard, G., Douds, D.D., Pfeffer, P.E. 1992. Extensive in vitro hyphal growth of vesicular-arbuscular mycorrhizal fungi in the

presence of CO, and flavonols. Appl. Environ. Microbiol. 58: 821-825.

<BATA>

AIENE SR 1996. FANEN ZH51T D fncib et FEVAE R, (LN FEfm AR R O BIAER, FACHE, SRR pp. 129-148.

Nobel, P.S. 1994. Root-soil responses to water pulses in dry environments. In Caldwell, M.M., Pearcy, R.W. eds.,

Exploitation of Environmental Heterogeneity by Plants. pp. 285-304.
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