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Study of a screening system for breeding low-temperature-tolerant sweetpotato lines : Toshikazu KuranoucHi
(National Agriculture and Food Research Organization, Institute of Crop Science)

Abstract : Sweetpotato is a staple crop grown in the Kyushu and the Kanto regions. Recently, commercial
sweetpotato production has been attempted in the cooler regions of Hokkaido. Sweetpotato is a crop with weak
tolerance to low-temperature stress. Therefore, it would be important to breed low-temperature-tolerant
sweetpotato cultivars to expand its cultivation areas. In the case of evaluating the low-temperature tolerance of
sweetpotato lines by rooting, 15°C or a slightly higher temperature is critical. In this study, we determined low-
temperature tolerance standard lines from the results of the field experiments performed in the region of low-
temperature during the growth period of sweetpotato. The testing methods of low-temperature tolerance were
established using the lines. In the upcoming stage, we continued the screening of sweetpotato worldwide
genetic resources using mainly a low-soil-temperature testing device and identified highly tolerant lines that
were used as parental lines in the cross-breeding. We successfully obtained several promising lines with low-
temperature tolerance, just as well as high yield and quality. These lines would be examined to be registered as
commercial cultivars in the future. Furthermore, these lines would also be important as parental lines in a

general breeding program.

Keywords : Low soil temperature, Low temperature tolerance, Sweetpotato.
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Varietal differences of seminal root angle among barley cultivars : Junpei Konisti”, Yuuki Nakano”, Hirotake
Iton " and Takashi NacamiNne® (VFaculty of Bioindustry, Tokyo Agriculture University, “NARO Central
Agriculture Research Center)

Abstract : In this study, varietal differences in seminal root elongation angle among 52 barley cultivars were
investigated using the hydrogel medium method. There were considerable differences in seminal root
elongation angles among cultivars, with a minimum of 0° (Shunrai and Hokuriku kawa 48) and a maximum of
58.8° (Beau Fiber), and a mean of 23.7° . The seminal root elongation angle of barley grown in the Hokuriku
and Nagano regions, where clay soils prevail, was smaller than that of barley grown in other areas.

Keywords : Barley, Hydrogel polymer medium method, Seminal root growth angles, Varietal differences.
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(B 1), BLREMEZFHIL 72 WIGTHE, Ra i) -
TEFARNCEHI L 7251, HEE OO 72 1) % 51l
L7z L k2 IR EZ 5D, SHICHRE
TLEBROKELA THAH) E2K). HlziL <
NS T S N5 @S5Ik D2y, 2V 7 TR
PHIET B AR Y VIO Ak O, 1372
F o CEAROBERME O ? Lok ) ICH
U5 CH > TORRMBIKRECELL. 20

L, FAREZTD ANL ) LT 50FITED
WE N % BRSO OD, ZOHWHIZEH 7
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T &R, WITEH IS E o 7o) 2 58 5 ik % 3R
TED L) ICKMERFOREEER T LICL
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2. BREHEDRH

9, FHROBERIZHI-> TEELZ2OIZ, HWET
% 22RO 22k b L i3 ekoff e L2
BEOLE S TIMEiT 200 TH 5 (B 15R). WA
BEPEE T COBIEIC L ) B L T OO R & O
XHIATHETdH B 728, AN O 2283 % A | 2
THIENTEL LRI, MBEOPEREE D R
BIENTEL, F72, BEREIIEHKS @5 ko
FEERERE 2 AW L 0h S A EIE 720 Cld e <, B
BRI T AEEREE LTEHRTE, % OFESHS1
T T — 7 o s, EREE 7V E 27T
T2 EIEE L2200, 656 S FEIZEFEN
ZISH LTHETH Y, LR &I FR o #880 &
L THRoOET AZEMEFHITE 5.
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B 13 BZRBERNGE L O ik & R

THH BEFYI R TR TV E AT AW

. 38 SRR ey il 477 A 22T
FPAC % 5 220 I .

e - (+ R R b %) GEAHLRR + BRI GEACHLEE + i B

FHINC L EE Y v T v
SRR E B T
HISE R (10 545D

1 R~HEROR
1~ 2 B

£ & 5mm P EOR

HEE T 100 mg DL E
BAROB~IRA LM
4 ~ 5 R FERE

HEFEC 200 mg MLk
BARDOIB~IRAR LK
2 ~ 3 R FERE

FEERIRE DD FE (AN = s
T 7 IR D 1) BR YIRS D BREE HERO Bl L
A L 72T S
— YR S i Pl i
R L A (i 7% & & LCldsE) P i
I B R e Vi D
TR i Vi G
KENWZRYFT, MR T 2 56 MBS X 2 Z2HEZ 5T 5 2 & TE 5.

VE TVETHH ) (1R, YR EEY O
IR A EHAER T Z UV O T, 5 mm MBS
HIUTFHNASTTRETH O, et~ 7V TOFHINCH)
AT&%., —hHTHERLEL 7 VEF AT AEOFHINC
L2 < X TOVDSILEET, AT b REIREE
TIXAEET100 mg PLE (B 1994), 70 F X 7%
% T A E T200mg ML I T & %. Visser and
Bégemann (2003) 23FEERIICHERE L TWhb L9112, T
VF AT AFETIE 200 mg LU OH ¥ 7OV Gl
ERRANRE L kD, HEE LT, Hilin e MEN %
WIEIZ 10 AR O REEHINCZE T 2 R % 85 1 3%1C
T Lol ETUHETIRL ~ 2 BRIREE 1 #irz
1 ELQ), TIVF A FAFETIZ2 ~ SRR (%
R 1RAEE LCO), WEMRE T4~ 5 RREE (%
K 1REE L, WHEK 10 EHEH) Oz ET 5.
%k, MUFNEFHTLFETE TVF AT AHER
FRVEOMEZ FEAMR N DR LT, ERZE I EED
D E (55 138). /2, GBI ATERE:
M OBGHE, HERD TR ILEIRO BAHERH o
7 HIBRZERNC 7% 5.

3. AEFERDENS T

22T, BIHTRLUZFHIL 2w S, &
DX BRMETENRBE LD EEZ THIZVER
I ¥, MOMEEBAIZ X BT IOV TEHM
T5. Tty TVEDPES R CREE DR
OM5E, B2 ARG 5 EFELS 10 cm OFBALO 22F =R
2HET AHETIE, MEY Y IV TEHIITE 2R
FEANEL T A, BICEROEEIE, MR, S 1R
LESNR WO TREAE G, RISHEZ Fv Tl
B EEIS M2 o TR ED & IZELT 5 D0
FARDYETH L. YFETIIRIAE 1 EE LT
—EMPECIER L 72U 2 B8 L CEBRELET

5. WEREL T VF A TAETIRAREOR SO
BotR%E2 1 EE LTl 2°5 0 -~ 5cm, 5 — 10cm,
10 — 15cm 72 &d 5 —E DR S1250E) L 7 5742 )
ETHI LTI 7LTESL, FEEICLD, FIR,
R, AR 2 & X BT RE % B A5 (IR O FiE B2
ERFEEZRDLIELTEL. —J, RRAEEKDOZER
FEFHNT A6, YR ETIREMNCY R ERIZERA
NH5HOT, WEMPEE TIVX AT AEIHEL T 5.
72720, RERETIIROBE=EY B 2 KEBIRRD
a3 L CEIIE OBIES LTI R B 720, 1
DPETHEL 7V F A T AERE .

F 7GR OIEREIC L o TRHEWAMT A 2 & Kt
THbd (E2M, 1K), A4, bvERIY, V3
v 77 EORO R I I 258 E T B — K SRR
(B Az SR B A SR oS, wWIhoFik
IZBWTHZEBFEOZEIEIHE TH S (Justin and
Armstrong, 1987 : Atwell et al., 1988 ; Kawai et al.,
1998 : Visser et al., 2000). —7J5, EARRALIED X 9
\2383% 9 % ¥ 4 A (Shimamura et al., 2003 ; 2014) <°
4 Z/¥=7 (Shiba and Daimon, 2003) 3 & O3k 7%
MEMEEZ LT a Yy 7 (M5, 1990) 2=
I UNF (Stevens et al, 1997) 7 & IR AHLEE,
Bz R DR & 1) TERE & AV ZRRREE S DS AN IR 70
F = Ol AHEE (Shimamura et al., 2007) T, YIH
BRI X B HBROFHINIHNEE TH 5 720, HHEMED L
CIETIWF AT AL CTEBERE RO IR, 7272
LR HEICBWTY, KBRS EILE & g
R UGB AHLAR / IR O A I 7 & & L CEMIY A
Z LI HETH A (Shimamura et al., 2010 ; Teakle et
al, 2011). &7z, #IHICFE S 2 VMR VIR T 2
Yy T ORI &) R OESA L L CIER IR
AL U 72408 (BRIZBIAR) AR 2 fE 0 o E 3z
PR L 72 S BE L 7 5 0T, Mo (08T
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74 8, BIRWR, SRR b L I EIRE
TIWFRXTFTAFECTEBREWET DTV ESHTH 5.

4. REHEDIABG

H T & D HE AL O Z2BRERE L2 D Wl
k& BNARA L7228, t@aﬂi&fewvﬂex T AETIX
MDD T ZE b I0H L CEHMETE 5. 248H (B
T, 2021) TR L7224, THEMEASE A R
TIXEOKMEIAIEEKED D 5720 *wfu%mi
HIZHTAT A NVLEMENLERE TR T A . 2
AT A LITKED L NIKFOFERZER &mr
LWL DOH ARG L TWE 26N TY 5
(Pedersen et al., 2009 ; Morietal., 2019). FRIaTG:%)
RIRERMNCEA L CTHARELZRbEL I LI2L- T,
HAT ANV ZRETE L0, WP & LG O3

ERHT DI ETH AT 4V 2O & EOEFRE &1
ETHIENTE, ZERBIZHMDL 2T AT 4 VAT
R EHINTE 5.

5 HbHYIc

BFEORM - Eirc L7 LT, WEHNEB &
OTEWIALRE D TERE I A b 7208 ) 2 I i 2 3 IR L
TZERFEZET AL EIIHEETH L. KFExw
L7-3K (56130 R &R - s L OMIERA % 7 —
% ff % Thw LT\ % Visser and Bogemann (2003) Dk

BEBEIIL TV ZE0. 2B, ZL{OFmXLTIX
ZERER B K UL A L’fﬁ‘ﬂﬁk&&@?%?%)‘ﬁ/&é
TV 5 2 EOFEHE L CTHERT I OB B2 8 # LT\ 5
(Smirnoff and Crawford, 1983 : Justin and Armstrong,
1987 ; Laan et al., 1989 Stevens et al., 1997). FEEk#%
T HRRE, HERER TV F A T AL B ZEHED
e & &1z, MW 2 /E3 L CRAMEE T THI%,
WEEITHIEPELLZE L ERTIIWIT RV, 2
NFE TO 4 [BHE THEYDAI 0 2B 2% H i % /R
LT &7z, AHEEAFHE OMIE 0§ 2 ALER L3,
My = 2 IO Br &, % < ORFZEI2 2258 3G
HENALZ L EH-TWS

Eifz3
WROMWIFr OVFRIZH 722 a7 7id, ZliER

FOEAELRE L2 S Tt W22 2 S
DEEKT L.
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WAL 3: 1-24.
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Justin, S. H. F. W., Armstrong, W. 1987. The anatomical
characteristics of roots and plant response to soil flooding. New
Phytol. 106: 465-495.

Kawai, M., Samarajeewa, P. K., Barrero, R. A., Nishiguchi, M.,
Uchimiya, H. 1998. Cellular dissection of the degradation pattern
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gas films improve O, and CO, exchange, root aeration, and
growth of completely submerged rice. Plant J. 58: 147-156.

Shiba, H., Daimon, H. 2003. Histological observation of secondary
aerenchyma formed immediately after flooding in Sesbania
cannabina and S. rostrata. Plant Soil 255: 209-215.

Shimamura, S., Mochizuki, T., Nada, Y., Fukuyama, M. 2003.
Formation and function of secondary aerenchyma in hypocotyl,
roots and nodules of soybean (Glycine max) under flooded
conditions. Plant Soil 251: 351-359.

B, R TE 7, LA L. 2021, R AHAR 0 ZE RS e T i —
1. ERE—. R o5 30: 8-12.

Shimamura, S., Yamamoto, R., Nakamura, T., Shimada, S.,
Komatsu, S. 2010. Stem hypertrophic lenticels and secondary
aerenchyma enable oxygen transport to roots of soybean in
flooded soil. Ann. Bot. 106: 277-284.

Shimamura, S., Yoshida, S., Mochizuki, T. 2007. Cortical
aerenchyma formation in hypocotyl and adventitious roots of
Luffa cylindrica subjected to soil flooding. Ann. Bot. 100: 1431-
1439.

Shimamura, S., Yoshioka, T., Yamamoto, R., Hiraga, S., Nakamura,
T., Shimada, S., Komatsu, S. 2014. Role of abscisic acid in flood-
induced secondary aerenchyma formation in soybean (Glycine
max) hypocotyls. Plant Prod. Sci. 17: 131-137.

Smirnoff, N., Crawford, R. M. M. 1983. Variation in the structure
and response to flooding of root aerenchyma in some wetland
plants. Ann. Bot. 51: 237-249.

Stevens K. J., Peterson R. L., Stephenson G. R. 1997.

=127 -



BAT S MROWFZE (Root Research) 30 (4) : 124 —128 (2021)
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BEOZBICHEZKIE L, ZOERIZESWTERISRE CHEHEOME, Tido®mv, FiFhy
B, FIHREVE L hoRENELE L. 221, SRR CWmE LET.

BEST, 11 H 27 A —28 AICBRE S N5 54 [MIRAFZEESICBWT, 11 A 27 BIZB#E L,
FECHHEL IORBEIC OV TEZERSHHEZITWE Lz, EHFITE, BREEE (IR
eI A —h—) ZBHY LE L7z, SELGHEOERIL, REIRIFEES O —HRER
DEFHE L B L ET.

* [EEAEOME ) 1%, HEBEIRSCFEARSE 2HIC, RS2 FERNENLZLOTT.
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[ZFTThHE  14]
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HEREE -k e (RS - dbimERE e > 2 —)

EROME - ZEAT, HRICHO TEERMEW TH 5 2 X2 BN, RATEHICKIETH
MERBTEN ZH S0 L, ROBRERISZ FHICEH AN, KO EEOE 2 HEENT L, 1RSI
B OIROEFNOHMFICRE S HBIR L2, £z, RBIEME BERMOBRRICET 254, &InH
B el LI ERIEORAIEIL, BUEIC RN DRRDOURIC X DMHEMED ) LY D
JFRTHY, ZvE THRO THREETH > ZMHEMETIE 2 4R &R OMEICER L TRRSE
Tz liE, RMROFT Gt R L, £< OEEICEEE B AT SHIT, ROMEA
JEDOFEIECROTE STEIL, WHEREMIRARORMETFIEL LT, ZOREOWIEHEIZE->T
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SND. ZEEDL, RO HKBIMERA 2BEOMRAERICHEZ 2B eW LN L. Th
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