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Reduction of Nitrate Concentrations in Komatsuna (Bracica
campestris L.) by Application of Broad-Leaved Tree Bark Charcoal.

Jun-ichi Ikepa', Kaneaki Hori Yuko Suca and Ayako FUKUNAGA

Key words : tree bark charcoal, Komatsuna (Bracica campestris L.), reduction of nitrate concentration,
leaf vegetables, soil culture, batch test

Summary

Komatsuna plants were grown in the soil mixed with 10% (v/v) of broad-leaved tree bark charcoal. The
growth, nitrate and total nitrogen concentrations of the plants and inorganic nitrogen concentratiions of the
soils were measured after harvest.

Application of the bark charcoal reduced the nitrate and total nitrogen concentrations by 20-30% and
10-20% of those of the control plants, respectively, without affecting the plant growth.

Ammonium-nitrogen concentration in the characoal applied soil was approximately the same level as that
in the control soil. However, nitrate-nitrogen concentration was reduced to about 40% of that in the control
soil by the characoal application.

In incubation test, 5 g of the charcoal was incubated with 50 mL of 1 m mol KNO; solution for 120
hours. The charcoal decreased nitrate ion concentration to about 0.1 m mol after the incubation. This result
means that 1 g of the charcoal eliminated 0.138 mg of nitorate ion from the solution. However, this value
accounts for only 1/6 of the sum of the decrease of nitrogen uptake by Komatsuna plants and of inorganic
nitrogen concentration in the soil. This fact suggests that the incubation test is not sufficient for evaluating
the ability of eliminating nitrate ion from plant and soil by charcoal.

Sustainable Vegetable Production Research Division, NARO Western Region Agricultural Research
Center
" NARO Agricultural Research Center
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3) WIEEITT T VR ECHIE
4) SERERIL (B0 L), 2(J:0>T), (FD k), 4(Fod), 5(FDTF), 6(F).
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F13FK BRI LT Eh S & B A

iy oFE 7 VVZa)
f;i . MEW A FE RS MM Bk IR e U TR o e g FE
P, SLg AR AR A/t BE kg T T -
RIS ' A L gL s B OER, e
2006 SATHN 411 6.05 72 8.7 404 0.0 36.0 73 822 37.2 4.0 1.0 7.4 50
S IIPN
s AL 4.09 6.03 75 9.0 508 0.0 49.1 100 810 38.5 4.0 1.0 7.5 16
iog . HAEBH 416 6.07 88 88 714 1.0 70.5 116 810 35.3 3.5 1.0 9.2 55
S PN
e AL 412 6.04 82 83 566 0.0 60.9 100 808 42.2 3.0 1.0 7.5 17
iog; HAEB 416 6.10 87 8.6 696 1.0 59.4 135 806 36.2 3.0 1.0 9.1 51
BT
R AL 413 6.04 72 8.6 608 0.0 43.9 100 803 37.1 3.0 1.0 8.9 16
iog; H0EB0y 415 6.10 89 8.7 826 3.0 75.0 154 810 36.3 4.0 1.5 10.7 59
BT
S XhAIE 413 6.04 74 8.4 432 0.0 48.7 100 813 40.0 3.0 1.0 8.9 17
2007 HAEB 416 6.03 73 7.3 626 0.0 37.2 60 805 33.7 3.0 1.0 6.9 43
BT R
%4 AL 413 6.02 78 8.0 752 0.0 61.9 100 808 39.3 3.0 1.0 7.6 11

1) BB IR D A DORE.
2) FRFREE IR0 ~5(H). SHEYELL L T & AT DI EA 1008 L7 EE R,
3) BREEIXT T = VBRI CHIE
4) WEREHIL(Eo L), 2(E0TF), 3(Fo k), 4a(hoH), 5(FDTF), 6(F).
5) 20074EE DOHMFRER LT 5<ILD0 ) ETERNAIT ZBIEIGICHES L2720, SO EIT TER0.

14K IrHRO R S Lo/ B LU

Un
\H]]:[‘
k=t
=
=
it

JR 2 S R INE R
) A VAN

G 7o BE W Ky e
% " % a7 % o i
BU
RS ETVR 1.42 8.5 71.7 82.9 0.44 7.1 960
XAl 1.46 9.2 65.7 81.7 0.37 7.4 1050
JERR61 5 (BERS IR PE) 1.65 8.3 64.0 79.5 0.37 6.6 880

TE1) 20064F 15 (20074 BE) D B .
2) TEEFKE1 5 (FERS R PE) | LIAMEES BB B |2 351 A SR T Rl T S A O I HEM) % 1

5158 IO 2 A1 E 5 THIO E R Al kT

D THIOD B RERTAM
fnfE4 t 4% ) fifi FEREME MRS AR At
(20) (15) (10) (25) (15) (15) (100)
S50 14.5 10.3 7.5 18.7 11.0 10.7 72.7
THRNAIT 15.9 10.5 7.7 19.0 11.4 11.2 75.7
ARG 5 (B WL EE) 14.0 10.5 7.0 17.5 10.5 10.5 70.0

1) 20064E 1 (20074EE ) DRk AE.
2) BUERBROFE ST RO | (BEB IRPE) 2 A 5TT0 M OFEHE SR L U7 A kR,
3) TH H OFEIIN OB B oy Sz msk.
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16 REBEHTT ZDOZIDASHITIDR BRI/ NEDZ0) A SRR

B, BEIESENE ERERTAN

QLatAR) (10040 )
S5 19 71.3
JERR26 7 18 61.3
F XA 12 66.2

1) 20054F B (20064EFE) Dk BR bk 5.

2) TEM265 1IN 2 TEIDANAELI TSR, [9XeA 1328 B oo o L [ e 6 Vo 452 il &
THY, gL THWE. 2k, ZRIROSFE) 20 AIT ) 13200445 88 | e U756 5, SusifE %
M, BBEREAM &b 1R TR o 72728, 20064F B OFRBRIZIZHELEA L 220 7=,

5 ERRAHMEICEHITZEHERME

2= B U3 Bl S A R AR B AR Bd A L 72
2006 FEM DR RIBEERS 1 2 — TilliRh K
fiEns e bdlc, HHMEBRMIES N £z,
[t X —DINEY) AN TERENDZ S AR
HZE S DADLE « FHliZITo 72, ZFOREE, &
BEOKEMETHS [2h0AIE) X, TH
FREOREAT, BMENENS ], [958 AR
PIChnA, %9 OADORGMEENMENS | VI FRF
PEAFH S A, 2011 4F 10 FIC SR AL R IC BRI &
Nz, T51E50 % 2012 FRE D & nAid ]
DS RHMCY DA TOEMPRAEFN TV S.
DIRIC, R FARMGT Th % B RIBICET il
D% AN

[(5E50]) & TERWVAIE] LT, H
BT 4 H, BET1 HiEV., BECREER
T, FEIZoRD 0D, INEIXRRETH S.
AREEIIOPKREL, TREESDD/NE WD, S5
HIIFARETHS. FHEEEEE, GB12X, &5
13%). FHEZEDIKDEZHERIFEET, SByn
@<, INEMDIKDEARITEVD, YT Aa
TIEEW. & THID EREFHE T3 THIDEMNH D,
MRETHmD [ZHRNAIT ] K0HED, [EK61 5]
K0ENS (B14K, B 15K). Z5DADEE
AR CIIBSIEENE - BREFHMEDOWI NEHELL 72
oML D ENS (516 %).

6 HiTEEFHITEDIE

[5<E5 0 EBISLATE O FEHEHNC U THES
AEETH B. FHRISHE LIRS\ EEERICIES
X9, BEICIGUTIHIE (HEE 10 HROEEZ5BAD)
ZHiHTAZ EMNEE LV, HiEE 10 HRICEZEE
K7z K78 T 2kg/10a fid & 7R 2 VNV EER
KL RA >V bEES D,

v B & E
F., & RFBEOHEH, BE, BE, 1 MBI

P X OCLEEREN S R T, T5E5h] 135
FAMICEE L TWS LB oNS (G517 ).

vV & 2

[5 &2 0 & HAE /N OB DA
WEERX DD, WETHO, D, BHEEE, K
ICZ DN ZA S L2 HEEICHE R I Nz,
(5120 BEE/NEDHRTERIDES O
B/NETHD, ta - HaHMEN, £, 7Ia—
AGEDPPRENRREKT I a—R " ThH B0,
H ORGSR S0 & 7x EORBEEEMEN D, F
Tz, To2HAL UTORGEEN, B®EEN, %
REMHEREZER TEEEZLNS.

(5120 ) OFRBUIR OFEIEMICEET 2 Wt
FROMERIC K B & TADKE V. WE/NE LG/
ZOFEROMETDENI 211 RY ViBlLTF
EMING B TOERICH DE, CanA VR
1) V38 {E T Pina-D1, Pinb-D1 DWW MICE RN D
X, mEE%%. Tz, ¥auA Y R ViEEF
OEROFICK D, WENEES L, MBREL
T, SRR MR 1 7 & O B RENN R R B
T eV 2 =D R EZ S T, BHEMIC
o TXVM2 vonmg Yy RY VBIETFDOE
FOWTE, Pinb-D1b 3E {5 113 v FLHE S A LLER 1Y
K<, TASAKOEBIEEMELS, INEMIKTHIK
<, SIEMBRDRREmWHEIICH B Y. TE5 U
5h ] & Pinb-Dlb B 7728 H (B 11%£), D
R ML Pinb-D1b 245 [h[E 140 29 H 5 [h
% 6168) ZRTZIFMNIEC Lick D, 8D
FRRMEIIRIEN R E ST 2D, THUIB Y
ICERDIRENC K 2 BEECHIE UTo/ NN EREE L9
T, FOREIMIC AR A IZFERZTONETHS Y.
(5150 OkiENHZERS &, E/NETH
% TE61 5] &HAXRTI100 p mfHEDOE—7>
MWREL, £z, T5<KWE50) XOMENESWE
HoN> Hig ANE I TICW] Kb ZoE¥—2>
MWNEW CGE3XD. [5<1E5h] BEa—F—T7
A b NS K B 8RER T TASW i OEL 5,
YT RaA7ERL, fHRIESEEN TV B
72, F[O9K). ¥k, 2008 FICHEREINIHA
HiFH OME/NE SR THBiEoz) 28 TASW] &
WO WEWMER R R LTS, T5LE5H) D
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H17E EEE

z i % .

BE Rt o s o
RS %a %@ %@ [
R B EY) o fREC R R B R s

(%) (%) (%)
BRGECY/N 1 4H9H 834 28 9.1 6.5 149  13.1 35
By, AR 2 4098 187 27 9.1 7.4 126 153 34
3 4H9H 7712 4.0 9.2 6.5 129  15.0 38
4 4H9H 814 3.7 9.5 8.5 16.2  13.0 37
O 5 498 714 3.2 9.4 6.4 125 16.3 38
6 4H9H 753 3.3 8.9 7.5 12.1  14.2 33
7 4H9H 712 3.6 8.8 7.1 13.4 184 33
8 4H7TH 822 39 9.6 6.4 14.4 168 38

St 4H9H 791 3.4 9.2 7.0 13.6  15.3

Fa e 1 22 B AR 2 (%) 3.6 3.1 10.4
SERN 1 4H4H 836 3.6 102 7.1 158  19.7 40
o tEAY 2 4048 844 4.2 10.1 6.3 152 19.1 40
3 4H3\8 871 4.0 103 4.9 159  23.2 40
4 4H3H 894 29 10.1 4.9 14.3  19.5 39
5 473H 883 3.0 100 5.4 144  21.0 38
6 4H3H 8.8 4.1 9.7 4.8 13.1  18.4 38
7 4H3H 8l7 3.2 9.9 6.6 13.9  18.7 39
8 4038 839 4.0 9.8 6.8 126 19.9 36

RiA) 4H3H 8.6 3.6 10.0 5.9 144 19.9

Fa e 22 B AR E (%) 3.1 2.1 8.3

TE1) 20064F EEDFRAT.

2) BFFEMEZL BEE70cm, S5 12cm, BRI 12cmD25: T 5 k. 5<IED00F20064- 11 H 16 H, 53000 0%

20064E11 H 6 H FE7HE.

ARSI N, TH LNV TOSNCHBNTE
DOENMEN E ORREZ O LM RS EEbhn
%. —)TC, WHAHKD/NEZE X V87 EEHR
IMEL IR OB TH B0, REEDHAGN/NE
FHEAHELTEHOTWS WS HENH D, A
R Ir—F75 E OB TR D & SUH0E M
IMEL IR B AJREMEN B % 128, WE/NZEZDOHTE R
WIS DN [5L1E5H ] OEFA\OFHZEE Z 1=
5, TOREOMIDEEE RS R0 5HED
HEDO—DTH 5.

[5<E5h] ke ’@’@1&73D—7\”“é“tﬁ73”
DRMEZ D, “ORET7 I a—X"ThHs7z8
@fﬂ@ﬁ%&ﬁf@%%ﬁ%@%ﬁé&a ﬁm
OFHIAE.  F S ¥ A0 B A C (3 B2
WMEN, E%&ﬁ?@rﬁbﬁﬁb HAaHH 3
EBRK, BHNFTHEE N, BRERBICETEZHDT
DOFSIAE TR 26 5 SHEORRME [Zh
WA 2% 5 ADEGERIC G Uz Ga, B

FRHC M YN S 7% £, B EE I RIREN D > 7z.
CNSDFEOEYIIZE L, T5E5H] D
IR S NS DML O iRV 2o, Bt
DEWHEIFEEMEICEEG L TWS EEZENS.
[5<E5h ) bR ERTZGE, K7
¥$7w7 Y7oz MEKICBWTE YT
KB NET LSBTy FOEWVIT RV
W, B a7V YT 3=y MEARICE N T,
(5 1E5h ] DOGIU-ALED G FEIVT =Y
Y71y k2*ZFHODIIHL, TNEDONMET
X Glu-AL FBED i T &)V T =Y T =y ke
RIELTWSE (F11ER). LEEN-T, T5L1E5
W TERAEHPIENO RN E NG =T IVT

oY Tazy BRELTWERW SIS, A
MRS, SEEEENMENS EEZ NS O,

LA L, 5150 O AN
& RS LBENS DI TR, Fiz, Bt
DBEIFE A NNTVEEARICKBEELRKEWV:
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&, BIEFEOREERICKXOARICELIzX 8y
HEaAREEHEHOBDBEZNENDS. 15135
M OBEBEIES EATIE TEMKG6] 51 XOFEED
@B, ZODATRIHAND S JLFHMEE N T5
BN DFIDAERPRETIT—RX"Th
HMDFRME L LG AICB N TEITHADNSD 5
CIHMEiE Nzl 8, BHMENDHEE ROREKT
SO—ATICEKBEDTIEHRVWEEDNS. BIRIC
B9 20253 £ 2RI SN EZ L, T5<1E%h)
DEHWNENSZHHICOWTIERHTH 5.

[5<E5H0] 132012 FEREK O RBIRICBNT
ARIEARE MR FE S, 51350 OENE
FE M2 B U, "o NETIESE NTzBUL LW
WEHBARGEINS.

VI §3 =

N T 5 B0 ) (IR THE 157 5 1)
&, HEESEGREY (B ERrhEYE R
VA=) ITBWT 1997 H 4 HIZ PR 94-71] (1%
D [ 183 %)) ZK, THHR 6168 Z2RET
BRBEZITV, T ORMED SIRERME RIS
KOEREINIZMETHS. 2008 4 10 A I fhfl
BErHEEL, 2011 £ 7 H 4 HIi g ni- CG&
PR S 20864 5).

(55 H ) 133 1 OFFR T, TEM 61 5
EHRZ BT S H, BREAHT 4 HEERW,
RAEMTHS. BER 1615 XD 10cm 2
FERIV. BEFEERMELL < 0T T, RO, S &
ATIRICHES, RO UIRETUEE TBK61 51 &
FfEED “H " Ths. W IEMK61 5] L&FH
FRED " TH5.

[(SIEBDNIHENETH D, TEBENEL,
NI, BB E IV T AT e
<, BT Ia—ROFDOMETHB. NEH
DOk TEMG61 5] X0ENS. D THDERRT
itk ThrizX ) OEHZRE, TEMK61 5] £
V=AY

(5<% D) ORISR LATE DT,
ZZRIBICHEWT 2011 FISRERAFEICERH S Nz,
FIEOEHS, FRICHE Lz ZX 8\ EEERICK
B & B EHENINETH S.

51 A X #k

1) Tkeda, T. M., N. Ohnishi, T. Nagamine, S. Oda,
T. Hisatomi and H. Yano 2005. Identification
of new puroindoline genotypes and their
relationship to flour texture among wheat
cultivars. J Cereal Sci. 41 * 1-6.

2) AllE=: - B58 o i1 - Bl -
HAE = - MEhse - fREEZ - ks — - &
AR - fEWETH 2005, BHEEOBEN S H
Az RN [ 5 E0h ) OFMK. ik
YRR 4 1 25-37.
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3) AllE=: - GHARA] - ApEE 1 - B A
gz - A = - Pl - REBE -k
BeiE— 2011, "WEHPBE D & < HADBED
EBNSZINE A [5IE0H ] OER. &
HrgEpRR 10 © 53-67.

4) Martin, J. M., R. C. Frohberg, C. F. Morris, L.
E. Talbert and M. J. Giroux 2001. Milling and
bread baking traits associated with puroindoline
sequence type in hard red spring wheat. Crop
Sci. 41 : 228-234.

5) Nagamine, T., T. M. Ikeda, T. Yanagisawa, M.
Yanaka and N. Ishikawa 2003. The effects of
hardness allele Pinb-D1b on the flour quality
of wheat for Japanese white salty noodles. J.
Cereal Sci. 37 : 337-342.

6) HARZEWMILZ 2007. /NEW—Z Ok L
AN —SGET B PURR. HAZEMIES, WAl
400-412.

) EMOKESR 2012 VK 23 FEER - 22 -
EAEE. MEEARWGEHGS, et 100-
101.

8) EMIKIE®H 2012 ik 23 fFERRFHE.
http://www.maff.go.jp/j/zyukyu/fbs/index.html
CFpk 24 428 H 10 HRE).

9) ZHB Rk THET « BB+« A~ - R HPHELD -
o MREE « MR « A ek - il
BE « REE— - Wb H 2011, RATH
WTEDBEN T B/ NE i E [HBIEDR] D
B (EDIbER . 12 0 1-14.

10)Payne, P. 1., K. G. Corfield and J. A. Blackman
1979. Identification of a high-molecular-weight
subunit of glutenin whose presence correlates
with bread-making quality in wheats of related
pedigree. Theor. Appl. Genet. 55 : 153-159.

11) m R - A e 7« i ESR - f4)11E
= 2008. HA AHI/INZE D A i) P IS X9
% Glu-Al & Glu-D1 K 7 ¥ D E/EH &
Glu-Al X378 151D PCR ¥ — 1 —DH¥. &
FEAI9% 10 @ 41-48.

12)Takata, K., T. M. Ikeda, M. Yanaka, H. Matsunaka,
M. Seki, N. Ishikawa and H. Yamauchi 2010.
Comparison of five puroindoline alleles on
grain hardness and flour properties using near
isogenic wheat lines. Breeding Sci. 60(3) : 228-
232.

13)Takayama, T., N. Ishikawa and S. Taya 2006.
The effects to the protein concentration and
flour quality of nitrogen fertilization at 10 days
after heading in wheat. JARQ 40 : 291-297.
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11 BRESEE
R 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
= H8 H10 HI11 HI2 HI3 H14 H15 HI6 HI7 HI8 HI9
AR 3 F2,3  F4 F5 F6 F7 F8 F9 F10  F11  FI12
. R AR AR ER
. . E A "t
R Eg OO %ﬁ B OER BB ER
R R BER LR
E3
K 4 FH3A 9405 EP
157 &
£ )11E O
5 FH e O
RAEET @)
R4 4 O O
N O O
HAE = O—————O
FEELIEEES O—0O
1322 APE TR E O BHFEEEL
o R R I e o FHD BRAESLBE
B
R FEYE (N-P-K, kg/a) (N-P-K, kg/a) (N-P-K, kg/a) (N, kg/a)
2003 EESHE 11/18 150K,/ m®>  0.60-0.77-0.60 0.20-0.14-0.19 0.20-0-0 0
RULHE 11/18 6.5g/m? 0.60-0.77-0.60 0.20-0.14-0.19 0.30-0-0 0.15
2001 JEMESREE 11/10 0 15067, m?  0.60-0.77-0.60 0.20-0.14-0.19 0.30-0.21-0.28 0
RULE 11/10 6.5g/m? 0.60-0.77-0.60 0.20-0.14-0.19 0.30-0.21-0.28 0.20
2005 JRMESRRE 11/17  150k7,m®  0.60-0.77-0.60 0.20-0.14-0.19 0.30-0.21-0.28 0
RULAE 11/17 3.4g/m? 0.60-0.77-0.60 0.20-0.14-0.19 0.30-0.21-0.28 0.30
2006 JRMESRE 11/17  150%7, m®>  0.60-0.77-0.60 0.22-0.16-0.20 0.28-0.20-0.26 0
RUAAE 11/16 5.4g/m? 0.60-0.77-0.60 0.25-0.18-0.23 0.28-0.20-0.26 0.34
2007 JEMESRE 11/14 140K7,m®  0.60-0.77-0.60 0.22-0.16-0.20 0.32-0.23-0.30 0
RULHE 11/14 4.0g/m? 0.60-0.77-0.60 0.24-0.17-0.22 0.30-0.21-0.28 0.35
2008 JENESEHE 11/20 14587,/m?  0.60-0.77-0.60 0.19-0.14-0.18 0.31-0.22-0.28 0
KU 11/21 4.7g/m* 0.60-0.77-0.60 0.21-0.15-0.20 0.31-0.22-0.29 0.35

) o2 A By, BERRIE3A EHRAICE L.
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1323 B ER O S E R EO R EE H Off

HH (KHE)

fi

IRy 6 2 (%)
N TEEHE

(%)

600°CIABEIEIZZVHIE. K57 13.5%H 5.
TR SHEBEEZFAWNT, LT, Ta~vEICLARBEEICIVIE. 2%ES
5. 70120 . /K45 13.5% .

X

o

f- L SKCS4100% VN CHIE. Hardness index CHRSNDRIOFH S, fENRKEVNESTH .

LR (%) B a—5—F ARV TE T 5L, SKSDT L —38 (BE), 3K DIRY 7 (M
), K&ETE, hSTERELNS. BRREMBEZ S DRI DOEAR — ML),
WAUTEDRE L, EARZINTT L.
AR —MGOES /(AN —MIOES + 53T EDOEX) X100

T AT BB NEL THOBEON T/ NER DR S E T UL R HER BN LTS 2RV,
PRy % IR L 7= SOy M O FEAfAE. UL, ERRKEWVT AR,
100— { (80— BBy HREE) +50 X (ARL— RN IK 4> —0.30) }

60%5) Bl oTEFORERIOEFHITHL, EEmIDIAEIZ, 60%I(ZETHETRA L.
INERNZRE T D51 1360% 85 % VN C £ i

B (1 m) XTI R B — W — (Al P 2R A3 A I B 2 E A & u R RIZEDRE. RO
(RFEILUEC L2 BRE/5AT O J il REASEEV &/ NEE R ORI FE DL 72 5.

ERERUT (%) EXXDEfiZEEE LT T AN 72— (R U TS2-2458) I/ N2 AL, 17T

7= R G %)

B LT OEIE ). EmUWIEEERRT AR,
EAEICEVE. & — T F 74 =%\, ER615 (23.8%) BLUEIH 107 =
(19.6%) ZAZmHEL TR,

INER O At IIVEEFEAAZEFFCM-3500d% W CTCYETR, B A28 THIE. Ly X ELERL, &
WHERI. aklIRAELEZEL, BT NIV. b ahrarzL, T (16511%) N E
V.
N DT YA HT— 7L —F —(IVEDEZHWTHRIE. #F7—27 L —&— ) 2—(C.G.V.)
TRINDEH. EPRN T EFIDL.
T T h T IR e 227 T 7 % TN ORULRREEZE 5. /N2 ORRETR
T — B TR HIL, ML REE 2 b2 i 5 5.
e L EE(BU) FEE DR T, [0l ELFEEND. B IFRINRATHEMKTL, 300B.U.LL T
2D MK T I I, AR DMK T 375, ARBRICIB W TIIRERR IERI MR A
L7z T otz TIa—RAEHRBPMENE &5,
TV — IR EEMEICRIEEL, MEMETL, BOLERIT5FTOREDZE. 7TIn—RAEGHEN
(BU) RN B K EL, FOREHIEDMEND.
TV T T A T IR =BT ) ) 7T 7 % DTN O A E T 5. N AR A —
EDBESIT/RHETIA, SOl 2EEDESDOEE 5T 5.
W% 73 (%) INERERDY—E D EE (500B.U) (ZEET D7D M LT KD /IR 5E]

NBY A== a)y

B RN ER KRR EGLSIRDDN, Zo ™V EOMEELETD.
77V /77 5O ERHME. #IHE3NES, BABIERE.
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'Fukuharuka’, A New Hard Wheat Cultivar with High Milling
Performance and Excellent Noodle Quality

Mikiko Yanaka, Kanenori Takata, Naoyuki ISHIKAwA,
Takashi Nacamine' Toshiyuki Takavama®, Shozo Tava® and Yumi Kar*

Key words : hard wheat, cultivar, milling performance, noodle texture, breeding

Summary

‘Fukuharuka’ was registered as a new wheat cultivar in 201 1. It was selected from a cross between ‘Hakei
94-71" and ‘Chukei 6168’ carried out in 1997 at Chugoku National Agricultural Experiment Station (present:
NARO Western Region Agricultural Research Center).

‘Fukuharuka’ is a spring type wheat. The date of maturing is three days earlier than ‘Norin 61'". The culm
length is 10 cm shorter than ‘Norin 61°. ‘Fukuharuka’ is resistant to pre-harvest sprouting, powdery mildew
and leaf rust. It is moderately resistant to scab as ‘Norin 61°. Its yield is as high as ‘Norin 61".

‘Fukuharuka’ is a hard wheat and shows high flour yield and milling score. The amylose content is
comparatively low, the dough strength is medium, and flour color is brighter than ‘Norin 61’. Noodle texture
is excellent.

‘Fukuharuka’ is adapted well to flatlands of western Japan. Nara Prefecture designated ‘Fukuharuka’ as a
recommended cultivar in 2011.

Lowland Crops Research Division, NARO Western Region Agricultural Research Center
' NARO Agricultural Research Center

? NARO Institute of Crop Science

¥ Ex-Chugoku National Agricultural Experiment Station

* NARO Kyushu Okinawa Agricultural Research Center
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M F5EOR e ceeeessescessessnssnscnsnss 26 1 AREG i e o oevoeroescessescnssnscnsans 38
N 1 R 26 I <3 2 /)Y 5= § o R 38
2 THVIBIE  ceceecerercecetiiiiiiinans 26 VI RO X OB IRICT e ecereeceress 38
3 UYUEi P eccceccccccceccccectcctccccnnns 26 VI §4 D R R 38
4 SVE. IR, R BE O TENE oo 31 O] JH SZ R ceceveceecescacercosacescacanans 40
5 IREIGITEE & O e eeecereeee 32 SUIMINAry * = sesssssssssssssssssscssscns 41
| & H W, BMBMOIRETH -z, 2Dz, Hirh
MRBE L NEVnRE ] YA 2006 FICisgh
HEEOEBEMZ RIS, BMOE DBEEENEIC [EPUE RIS o Z—THK SN, BE, LR

T BEEOEIFEEE > TWS. ZRITKITIRIE
I 5 &, MEFENICIEFENIROH S y -7 2 /B
e (Frv ) DEREENBEDH Y78, FAEDKIC
DWTEHRFELKEBEDH L2 WVIEZKBEID ANS T
Llickb, BEEOWERKD S & T SHIHEE N
mioodbsb. &<, MOKEIHEEWMED 2
~ 315d 5 ERM/KRGSMEE, v/ NOEREN
WS OBUEIC IR 128 9, FEHIKRIE RS K
ZEEL LTONHMERL TS,

R/ RG SRR, 2000 4RI T WA D | 2
WA E R (B b E Y E 220
2—) THIDTERENTLLE, ThEDnH 0
(EHTE 2 THIFZEb] Wil
TeERMOKFREFEDNBE R S N, BEEEHEMOZEM &
LTILRE->TW5.

ZD5 L, JEBEHPEINE OB RE/KEEmfEE L
TEREN: NENADD | 1F, ErBEERELL

ZHRLODICEEENTHWS. LML, NEWVWDEE]
EF v NOERENEFMEI D B3 HE2VD
DO, ERMKRESFERA O BIEOEE I
FTRICHBENTE S, iz, INEMEE BKRICE
LTOHRREDOEENZEN TV,

Z T, EHPETIE, Fr A \0fER N
WDNSRE | ERFICR- 72X XK, HL b EINENE
@ REICSE T A L e bic, K Iu—
AM72B AT % Llic kD aRE UEE L ERMK
FamAE D F RRICH D AT E 2.

ZORE, BRENTARY I 0 —AMDOERIER
it THERE 202 5 0 1, RS AT S KU
[ D HUSHR B A 5 2 ORISR & BIREEDS
KMl E N, RIS 2N EENH 572 C
Ehb, 201243 Hic N3wT T A & LT
Bikaa 2o 7. T T TIERARNMEDRIE, B
i, R IOV THRET 5.

CER24E 7 H 11 H320), k24 4F 11 H 26 H3ZHE)
PRSI ErhEPUE R X —
TR VERT S RE,

DB ORUTREAS RS v 2 —

© B IR

B RMOKER EMOKFERAN SRR
PN OO EPYE R o 2 —)
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TE, AMEOBFRIEEMKEREDOERL T oY
=7 FIFE TR A R TEDOBWINT « 2% H 2
FEW D22 AR DBAFE | (SEH4E S 2006 4E~
2010 fF) ITBWTIrb Nz itk 7s & R
EakER, R REPOEEATIA, BIHEER & D%
MEICHiz> Tid, EHEMES X CRRSFIROE3
FRERDTZERERE, W N TR 72 S TS DR EHT
FEEBIHEBRE DO RN ICZ Kir Wz W,
Fr, KFHEOBRICHZ0, MEEHIC RN
T 2O T e [ DY [ 2 e R — e i
VR —YERE 1 ROBRICESEHT S, RiBIC,
NIV T A XHE— BT EDNZ DA
L CHERICE D fHATZRFETH > 723, e
SO HANC L TAa#E Nz, HEATTE
WD 7200,

I ERGEA

1 XRE

HNINT T A OFREZE 1 KRS, HIWT T
A%, HAEFRHOEKY R 0— A EEARWGFEOE
KEHWELT, B7Ia—AKWETHB )V
F—=TV X R, BEAMRKED [EH5-7] Z
RELIERMBEREDBERENTMETHS. KA
D TE5-7] & NFVWSRE ] Ok RAEICHTZD,
EAMRHEDITELL] 359 5 (D853 X)) | &R,
BEKRKD IE 151 5] #2ZRELTHEREIN
TR THS.

2 EROZB

NIV T A OFEKFEEZE 1K BRRK
X %5 2 KIS RT. 2002 4F1C 50 8% v = vy [ %
et v Z—Ic BT AT ZITW, 12 kD%
Bt 1721537z, FELXF LD 2003 EHEFITMT
TF 2 UEERE &R LTz, 2003 4, 2004
EICHESSTEF,, F,HROEREZNETNITH 2.
2004 fEOKIC, BEAMTIKT I a—AtLEZ S
NZHEF 34 khiZiEk L, 2005 41 F, RO
LTV 9 EAZ IR U, &EAD F, DB Z N
ZFN 165 &I DML CHEM & L, 2006 EIC
WSEHHRAEARRS T ER 21T o 72, 2007 4E (F )
IIEROEIR 21TV 6 /728K L7z, 2008 4F (F ;)
X, SiEs ThRK 1250 2 L CAeEEImER
BRICME U7z, 2009 4F (F o) DAR%IE, THIEIRR 202
51 AU CBMRF R Sl L, SRR E
HAPE I LI LT &2, TR, BN
WERFFDOC LR TE 2120, 2012 FICHmE
WCHED  ShRRESICHBE U 72 (BFEH 2012 4 3
H 28 H, HHFS 26867 5). 2012 DAL
MR 11 RTH B,

W FFEDBE
1 —htsE

3T 2] OREBETASE, WIhE NF
WNRE T A [UD - OR[” BEO

I EPYERSENT 2 =gl 5B 125 (2013)

Ths (FH2£). COFETEE T, it
g F1, S EEA T THD. REEER N
WWSRE ] WD “ % 7T, BRMEE NEvnsE )
W8 TH5.

B A G b E VY E B2 o 2 —/KHE,
MR ) O @A REARETIC BT 2 FH
ERREIFE I EROEO TH S, HEHAE TR
] XD 2HEL, Te /Ay X2 HEW.
BRI NIV SZ &0 2 HiEL, Te /A |
X0 1 HFEW., HEEE, BB E I N
T EOE I H B, BER NV VLERE ]
D 10cmEL, Te /eAhVY ] £ 4cm EV (B
H1). FiEE WS E] T, Te /eh) ]
K0 2em BV, B NFVwngsE] Ific e
eV Xobixy. BRI REEER ThB.

2 mHiubtk

NIV T s OEVLHBNZEFHET %728, FiF
Mk akbs & R E R 2T o 72 B3, &
4). NIV TA) OFLFIF, 15CHELT 28C
DWITNOEML FTE, NEVWVERE] [IFWAEDD |
e /s KoE R, RRWRRIERIE N
WDNRZ | TIEVWAHEDD | K|, Te/beh) ]
WTHoTz. —J, HHELIETZ 2cm DI
BEUHTEMER S USSR I KB 884X, TE
WZZA] OHFITFRIE, NEOWWHWESE ] TEWAHADD |
FOBHLEMIEL, T /bl | XD D9REN -5 T,
ERPRSEFEOB MCHBIT S E B LT, M
AL BEILLEEEE, BHEEHEOREL
B3N, RLHEGIZORIHENETHZ T EHAS
MENTWBRYcer5Fzx%L, NFWTTA]
W NIV SE] X0 EE I BENMENS LFHE
Nz (5x2).

PEROE AR REFRIZ TV BTN -8, B
FICHBEGREEE TOIL— h<y R TICTER S
NEWIEENEZ L, Rikx ERZHIEEOK R
JlEEC LTWe. LT, BEEZEDL
LARBTY N TEHT B 5L DFBMEEDL
T—IVBEWT %Y R EOBFHEDMLELE L
TEHZRINTZR TZnwTchAl g, FEok>
ICHNLBEDNEN S 128, BRI X 5 3 IR
RIS EOMED B % M 72 ZENCAEFETS % T & DY ATHE
TH5%.

3 [REk

BT O EHB AR IC B B3V T A
DYKUEE, ik 4 HHFEDFI T 55.1(kg/a) T
H0,NEVNERE] K 15%ZINT, T /A
WTH5(HA4EK). 12720, BEHEFED 2010
FEONEF Te /ehVY ] Foo% &K FLz. E
KX L EON S RO RE WD, &
WX D LK TR ENMEL REHEADDH 5. T
D e NIVnTTA] Ics4Tidx o, FRiER
192g T e /ehv] &0 1.7gi<, NEVLL&R
T WiTHB FHA4K).



AHS D HALBHEOT CNAIET S a—XEARWKREWE [EnwS A OB 27
i B 1635
T ] ES k=2
INNF—TFY R —
aveHY oo 5272
WU%%EE@E& XK INF—T A — 2 Otk R R
2K DA R — Iz
bHE2695 — 1359
L & >
BP316E  — (:ggﬁf
E5-7 —
N E D
— 1 E 1515
v/ eAl —
EIK NIWITZ A ORiEX
IR NIWITZ A OBERE
£k 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
JEAEAS ZZHe, Py Fo Fs Fy Fs Fg Fr Fg Fg Fio
FAE R RS 6 1 1 1
A AR 55 30 5 5 5
S {8 148 2K 5 3000 3000 34 1485 *16 %32 %32 %32 %32
He P R R 1 1 1 1
P R 6 1 1 1 1
R R (121) 34 9 55 *5 %5 *5 %5 *5
H) O)BRREESH, *XRESH-0oMEETHS.
FEIR 2002 03 04 05 06 07 08 09 10 11
o Ry B F1 Fe2 Fa o Fa Fs  Fe Fz ____ Fs Fo | Fio
ir¥x—7yr+vx — F, — B — B — B B _%E@Z [ER=E] £H311 %75 341 % H68
X E&3d E&313 %7343 %570
E5-7 FH33 %£E315 A e LA
EH34 £H317 275 347 % HT74
F %35 %5319 275 349 EA-N(S
T %55
i % 4125 PE 2025
E2K  NIWZZ A OBFRSRHEK
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55 2% TURBRYRRIERN A R (Rl

g VU SET 7S > 2 — P e

%125 (2013)

B i = WiE ok

A M Mk %Y E S A
U LW i — n %A % i
EUANASE S I - EI YR i
Eoehy RRf w0 W B &\ i

¢

L) REHEEIERIC K D Ml BR PRBR . O, . MEEOTERRSICRHIE L 7z.
E2) RS S ENICREZ R O . OBRIFEIC K- T, M, B SO0 . 0%,
T W DT R L 7z,

3%k EHEWARGRE (B Rk

i 8 44 K HFE ) F& A BE HE S RN g E 35
(H /) (HB) (cm) (cm) (K /nt) R
2008 8.15 9.26 88 21.3 319 0.0 1.0 1.5
A 2009 8.22 10. 4 93 19.4 330 1.0 1.0 2.0
2010 8.18 9.27 86 22.2 302 2.5 0.5 2.0
2011 8. 20 10. 2 94 20. 8 311 3.0 2.0 2.0
1) 8.19 9. 30 90 20.9 316 1.6 1.1 1.9
2008 8.13 9.24 78 20.9 331 0.0 1.0 1.5
TS E 2009 8.21 10. 4 82 20. 0 316 0.0 1.0 1.0
2010 8.16 9.27 74 20. 8 320 0.0 1.0 1.0
2011 8.18 9.28 84 20. 8 331 0.0 2.0 2.0
DS 8.17 9.28 80 20. 6 325 0.0 1.3 1.4
2008 8.16 9.27 84 19.6 377 0.0 1.0 1.0
b/ eAsY 2009 8. 24 10. 4 88 17.7 376 0.0 1.0 1.0
2010 8. 20 9.29 81 19.6 329 0.0 1.0 1.0
2011 8. 22 10. 2 90 19. 8 327 1.0 2.0 2.0
3. 35 8.21 10. 1 86 19.2 352 0.3 1.0 1.3
D) A 520 ~9R M, 6H6H ~10H0 BAE. W24 X 20cm, 1HE3ANE .

E2) FhLKHE (2R o7)
E3) IR 0(ME) ~5 () oEBIHIE.

: A0, 56kg/a, BAEO. 14kg/a.
Bkl o TR 0(ME) ~5 () OEHHE.

100 r —e— [ T2 100 r
—l— [ELLRE
- A= [ZLHDY

-0 =t/EN)

80 80 f

60 |

B it o

——[FL\TZA

= [EOWAE
20

20 | - 2 - ENHDY
Y = D]
0 — 0 k4 ’ : ' * * * ’
18 28 38 48 sH 68 7H 8A 9H 10H12A14H16H 15 28 3 48 S5H e6H 7H  8H
EE%AR R B

(1) 15°C T3R5 (2) 28°CTOIIFRABR
B3 IR ERR

1) 20084FPEDHE 1% BEDOTHITRIRFTI 23 ICiiE L=,
FO2CIZEE L, HENHMET 2527,

WRZ BNy v — VI 2 &, Kz iz TI5CH



5

HNLHMED Y SNBEY I m— AR ARMKFERAE TEWT T 5] DFEK

T = =
SN Sy S

MUYy Y WY

=

=
=
=
=
=
-
=
=
"

T s x, e /e 8Y)

100 ¢ —®—FWICTA O=X— - O -0-0-0-
—l— [FRE ;y’
- = [ZLHDY /
80 b -=o=-tsehy <
460
%
%40
20 }
0

1H 2H 3H 4H 5H 6H 7H 8H 9H 10H 11H 12H 13H 14H
mEREH

%4 FH 2P A E Rl

) 20084FEpEDFE - % BEDOTH ITRIRFTIL 283 IZRE L 7=.
V= RV T — AR LA, MRECTHEAH LW
PHEX, 2emfEICE L. 28CIcHEE L, Bt EFTHIFEL
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|| /

/| /
emse==me

iiE;!ﬁlllllllll
’!r =

\ \ ’
\-'--_-.‘-_---v a1 L

i fe

B EH2 [FT WA ] O b M
(L6, T WA, T W &Ex, B/ h1)

BAFK WEFHARGR (B A

EH  RZAkE FE IUE oK

i P 4 FIR = e THIE
(kg/a) _ (kg/a) (%) (%) (g)
2008 170 57. 1 127 34 19.7
WA 2009 181 59.7 113 33 19. 4
2010 153 44.0 101 29 17.4
2011 198 59. 5 118 30 20. 2
N 176 55. 1 115 31 19. 2
2008 156 45. 1 100 29 20. 1
EAAVABN- 2009 168 52.9 100 31 20. 2
2010 162 43. 4 100 27 18.1
2011 188 50. 5 100 27 19.9
NS 169 48. 0 100 28 19. 6
2008 177 54.6 121 31 21. 1
A=) 2009 183 61.5 116 34 20. 8
2010 172 48.8 112 28 20.0
2011 196 52. 4 104 27 21.6
NS 182 54.3 113 30 20.9

D) B X O E K YEIX RS LA L.

H2) FARRZIITN WS E O ZKEL100E L-HE.
1E3) K ZoKITL. SmmODff A fd .

H4) INFERREIE, XK E/2EE L TRDT.
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4 &E, 'Y HSELUNMI#EHE

1) ZRKRE

NIV TA ] OXKONBUIET T a— D
=%, bIMcHET S (BHE3). LAMER
NIWVWWSRE I Te /ey ] o “ i "2 E
N3 FE5%). NIVWTTA] OMITFEORKZ I HR
FTHIFELSEGE NV VWRE ] LFH%ET, Tk /b
AV ORI3ETHZ (B5H8).

HNLHMED Y SNBEY I m— AR ARMKFERAE TEWT T 5] DFEK 31

YOKDIRITKIE, kifg, KEE &I NIVHnS
ZjTe /e AV JIiTHS GFE6R). AW T A]
DORLE / kil X Ok E < kifgofEix, NavnR
Tl Te/ehV ] LIZERETHY, hiBIE 7,
iKW " Ths FVWTTAHA] OEKICKS
WHRAEH L, BEARDS e /e kv &b
MENE BT LKL EED, TV SRE ] T
Ho GETER), NIV VWRE] LREBRICRIERE L
TOFHETRETH 5.

BEEI3IIT T WA O W(E)E X KXK(F)
(E26, T W2 Z2A, T WS X, B /b8 HY)
B5FR  WEPARE (B k)
. . Ry _ . IR 2
i FE 44 ZoRWE BRSO ORR oA A A IAa &k HE o @)
TN A 5.0 h i 4 Ao B B R K 9.2
ANV 5.1 H SV G {5 flia LYo Fiia 9.6
AR 5.1 R h % I [z sk Mg 3.2
1) 2008~20114F D,
H2) HHEAEER L O AE K EIZRIEF L.
3 TLRMEIZI(EE) ~5(Fd) ~9(FF) TIAM.
E4) MWEEASAAIT200RZHTEL, EELTRLE.
6. TRRFAA R (B Rkt
dnFE 4 W KR KR RIE/KOE  ORCRORIE KD KK
(mm) (mm) (mm)
A 5.12 2.68 1.99 1.91 13.8 H i
AN AENES 5.16 2.75 1.92 1.88 14.2 i i
A D) 5.13 2.74 1.99 1.87 14. 1 i i

TELD) 2010~20114E D B fE.

H2) KiF, KilEE K ORIEIX100k: 2 ¥ & & S B H] B ZRRCGQI20A THIE L 7=.
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VBT EI DU E RS o 2 — e 55 125 (2013)
BT ARG (FEkH)
e 1 IF ]
4 FAIEH YokAKGy KA E 10F) 15F) 208
(%)
WSS (%) 84.7 81.2 78. 7
[E A R H 14.0 22.5 34.6 40.6 44. 4
MR HE (%) 19.2 8.1 2.6
wWESE (%) 86.6 83.7 82. 4
QAN H 14.2 22.8 34.5 40.3 43.6
MR HE (%) 19. 8 8.0 2.7
WESE (%) 92.8 90. 6 89. 8
t/evhY H 13.4 21.6 31. 1 36. 4 41.2
MR HE (%) 32.5 9.6 5.5
1) 2010~20114F O EH A
H2) I IIKett D TP-2%, A ZKettD A EF (C-300) & .
H3) 1\50g Z#MEH, 2B CTHEIME L. WERAFHREGIIH000 %2 FHE L, R TRLE.
2) B eV ] OFKITEX, EZIVE RPN 2 52<,

NIncca] & NRvdF—7r4—>] gkl
7 20— AEET Wemg &2 T3 )LF—T7Y vt 2] 0
FHELUTHRFELTWS EHEIE N, HKT7 Ia—
AGARIT NIV DWSE ] KOHSMEL 7.9%
Thd(HFE8E). Wx-mqEnE2aT 2K I0—
AKHEDO T I a—AEHERIE, ThUNDKT
SH—ABIETICERET I o—2KRELD E
HRAKIRIC X B ZEFHA/ NI N EEREN T
2% ok NIWTTA] s TIEED,
ERMCE D7 I 00— AGHRICTHE 28I
HE5NETW. —J, FHRZNTEEERIL 6.4%
THO (FESE), NFLn&sE e/ eh) ] &
DRV

NIV A K7 2 a—AMoizs, Ik
ELTOEMKRARICEWNTE, RUYLKELTOD
BYRBRICBOTE, NFVWVERE ] XD AR
CEREPVEADRS BN, D, TEnT
A OB, BEMMET NEVwnSRE] XD
BHSMCES (BB9K).

3) EEERR P DEEE
N3N T A) OMRELTZK%E 25°CDKICIR
BLELGEOF vy NOLEREBOHBIEZE 10 £D
WO THB. Fy N 0EEF NFvnsE) &
FIEAET, Tk /ehY ] O 2~3EThH5.
Fiz, Fy N\ OREREM R ICOWVWTIE, [k

FUY =), BT VT HEEZTNZT N 10%,
R 50% 2 < GENE (B 11K). EYIHHEZK
10% 2.

4) i TEtE

NIV T A THR LIS KIS UE, K72
O—ZAMD7z8, NEWWSRE ] OZ K St
NTHBEBEDPRRNET DD (BE4), [IFVnSE
1 ORIV XD RSN LEESELS 8
5KD, Lok Lz kisvkinsd, £z, N&
W ZTA] OZKESICE, Taveh) | O
K L HRT, FyN\NER3MGE AV —
WIERI 245, 7 IV I 15 G2 EEN
%5 (F12K).

5 JREERESIUESHE

1) W& BiFiRinTtE

NIV T 5] OWE BimEM RS 7RI
‘Pia” LHEEE NS (F 13K). & BRI
PR, JITHRPUEERE, EHIR A SRR L 2
WEgEAT I X U R EER G IS o 2 — bR SE 2
VRA—THEINIHERERET S L 008" T
5 (F14K).

F8FK  AREIH I A (B akH)
i Pl SR S 44 HAT7T I —Z2A5HE (%) HXZ X EEEE (%)

2009 2010 2011 Nty 2009 2010 2011 Ly
TWIZZ A 9.0 7.1 7.6 7.9 6.1 6.6 6.6 6.
QAN 17.8 15.3 16. 3 16. 5 5.5 5.9 6.3 5.
/el 16. 4 14.4 15. 8 15.5 5.9 5.5 6.7 6.0
) 730 —AGFAREMSIa vREALOGIECIINE. oI EEH R Telementarfhrapi dNIIT (#

FAREG. 95) I K DME.
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DNA X —A—MEIC LB &, TIFWT T A 135 % (5 154). POl EIET 2R B AN LEHIED
W BB ETIEEE T Pl ZRiD EHEEES NS AN THZHENCTDONTIE, [FARRO T EARE S

A, SLPURERE, R RS S SRR Y 5 K UTRE NTW3 [T UEA] Y EHDETHBROBG D
VLRSI = R 25 TRUE & NS R 2 e & WHETHS.

%L, HOE BT o8 " LHES N

HOFR MBI R (F i)
(1) 3K g TR et

HEPE i FE 4 o 1 A S8 =) bl IS FZonE  REA
IR J7 ik (-3~+3)  (-3~+3)  (-3~+3) (-3~+3) (-3~+3) (-3~+3) (»" p¥k)
2008 (I = PN T PE)
Tz A kv 0.31 -0.19 -0. 06 0. 38 0.25 0.50%%x 2009.3.17
ERAIAE N Yk =T -0. 38 -0. 25 -0. 06 —0. 56%: -0.25 -0.25 (16 N)
I 2 A )
[ A k=T 0.31 0. 56% 0.31 0.00 0.19 0.31
TS X () LXK 0. 00 0.00 0. 00 0. 00 0.00 0.00
2009 (P N T E)
AR R QA= 0. 82k 0.12 -0. 06 0. 59 0. 47%x* 0. 71k 2010.12.11
ERAYAE N k2T -0. 29% -0. 47 -0. 06 -0. 24% -0.06 -0.59 (17N)
(T A P )
Tz oA B SV 0. 71k 0. 24%% 0.12 0. 59 0. 35%x 0. 88
FOWSE Qi) Ko7 0. 00 0.00 0. 00 0. 00 0.00 0.00
2010 (T S2AFPE)
WA Yk =T 0.06 -0. 29 0.00 0.24 0.06 -0.12  2011.3.14
TN SE () XKk =7 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 (17N)
2011 (P N T RE)
WA kv 2T 0.50% 0.29 0.21 0. 43% 0.21 0.29 2011.12. 19
AN AN k=T -0.29 0.21 0.00 -0.29 -0. 14 -0.29 (14.N)
T BF 7E)
Tz oA R V= 0. 71%x 0.07 0.07 0. 64k 0. 43%x 0. 43%x%
VWS X GERE) kv =7 0. 00 0. 00 0. 00 0.00 0.00 0.00

E) ARAR T — (3T ENEE. ESIXT 7 ARME N, AT AR, #1T5% L b, w3 1% L)L CHREAE R &
HEAHY. LV =701, MBEROZKOREREZELE > THREXREERT IEKIETHS.

(2) 383 ZOKR R RBR

HEPE i 4 e ) = pR)) 'S FZorE  HBRA
FER (-3~+3) (-3~+3)  (=3~+3)  (=3~+3) (=3~+3) (=3~+3)  (» )
2011 = Al 0. 79% — 0.16 0. 68%x 0. 47k 0.89%% 2012.1.13
vt oeHY -0.11 — 0.05 -0.16 -0.21% -0.16  (16.AN)
EAAAP-NE- 3 0.00 — 0.00 0. 00 0.00 0. 00

) BHFELAKIILZKE0COKIZ2UARHRELZOL, BIEKTICHoMRBRIELIZ LD Z ML 2.

FBIOE L AROKBIEICL DX v 04 E (ng/100g)

i 44 =IERT ARRM % BIRE[H] 14
A 5.9 41.9 45.9
ERAN AN 4.3 38.6 43.0
A=) 1.0 12.4 19.2
TED) SEJ U EHFIZ 31T 5 20084E FE K & 20 104E E K O
TEfE D

1H£2) LA E0.ommfiii 2 @iE T A LML, D 1gll
2.5mlDOKENMZ, 26CT TRIES®T-. FrE DR
W, 16% LV 7 oo FEER A 2. SmlAN & T 345 8148 35 IR A%
e bz blcky, WEET I JBaAii L. @Dy EE
%, EWE#0.45mm~” 4 VX — T L, HILL-88007 2
S ECER L.
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HIER X I UBEHEERS 0EA R (HARROITEY #—)

(SN FUYF ) — L BTz VT BWikiE

AnfEA, (a-haz7zv—))
(mg/100g) (mg/100g) (mg/100g) (mg/100g)
VAN 2.7 43.5 42 3.4
EAAYABSNEY 2.8 43.4 38 3.6
| == 1.2 38.2 28 3.0
2% (HATHH A AR R SRRy 2 L D)
xK 1.2 - - -

F) B4 I UEIZ2009~2011EDNEHfE. VW ) —)L, 87 = /LT FRIZ201 14D
EE. Bkl 22010~201 14E D SEXJA.

B4 SRSV OIR (80 % LKW +20% ZI)VT )
(FEldnwTTh, A 351 (cm3/g) , 4 0 I FVDERE, LA 3.64 (cm3/g) )

50 \
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‘Haigokoro’, A New Rice Cultivar with High-Emergence Rate,
Low-Amylose Content and Giant Embryo

Takuro Ishi, Osamu Ipeta, Kei Matsushita', Yoshihiro Sunonara®, Hideo Maepa® and Shuichi Iiba*

Key words : paddy rice, low-amylose content, giant embryo, Haigokoro

Summary

‘Haigokoro’ is a new paddy rice cultivar with low-amylose content and giant embryo that was established
by the NARO Western Region Agricultural Research Center in 2012. This cultivar was selected from a
cross between ‘Milky Princess’ and ‘Kyo 5-7" (sister line of ‘Haiibuki’) conducted in 2002. ‘Haigokoro’ had
been evaluated for its characteristics under the name of ‘Chugoku-hai 202" since 2009. The superiority
of ‘Haigokoro’ was confirmed, and an application to the Ministry of Agriculture, Forestry and Fishery for
official registration was made in 2012. Its main characteristics are as described below.

The heading and maturing dates of ‘Haigokoro’ were two days later than that of ‘Haiibuki’, respectively.
[ts maturity is classified into ‘medium-late’ in the flatland along Seto inland sea. The culm height was 10 cm
longer than that of ‘Haiibuki'. Panicle length and number of panicles were similar to ‘Haiibuki'. The lodging
tolerance of ‘Haigokoro” was a little inferior to that of ‘Haiibuki’ and evaluated as ‘medium’. According to
the yield trial tests by the NARO Western Region Agricultural Research Center, its yield of brown rice was
15% more than that of ‘Haigokoro’. Percentage of germination and emergence of ‘Haigokoro” were higher
than those of ‘Haiibuki'. The embryo weight ratio of ‘Haigokoro” was similar to Haiibuki, and about 3 times
of ‘Hinohikari'. The synthesis of Gamma-amynobutylic acid (GABA) of ‘Haigokoro’ in water soaking was
similar to ‘Haiibuki’, and it is about 3 times of ‘Hinohikari". ‘Haigokoro’ is a non-glutinous cultivar with low-
amylose content. Therefore, the cooked rice of ‘Haigokoro' is sticky and its eating quality of brown rice or
germinated brown rice is superior to that of ‘Haiibuki'. From the above-mentioned characteristics, ‘Haigokoro’
is expected to be suitable for use as a giant embryo cultivar in the western region of Japan.

Lowland Crops Research Division, NARO Western Region Agricultural Research Center

' NARO Agricultural Research Center

? NARO Institute of Crop Science

® Agriculture, Forestry and Fisheries Research Council, Ministry of Agriculture, Forestry and Fisheriesl
* Ex-NARO Western Region Agricultural Research Center
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Development of Device to Minimize Drainage for Solar-
Radiation-Dependent Drip-Irrigation System

Yuji Nacasaki, Hiroki KawasHiva and Makoto Suciura
Key words : solar-radiation-dependent, ultra-micro-drip irrigation device, drainage, irrigation sysytem

Summary

We have developed a new device to minimize drainage for solar-radiation-dependent drip-irrigation
system. This system was examined in tomato cultivation.
1)We have developed a device to see water level sensor detecting the amount of water in tank drainage.
2)This device is able to reduce irrigation water about 0.5 L per plant per day.
3)In tomato culture by low-node order pinching (4th or 5th trusses) at high plant density, the fruit yield
1.7 kg per plant in winter cropping and 1.3 kg per plant in summer cropping were attained,respectively
using this system.

Hillside Horticulture Research Division, NARO Western Region Agricultural Research Center
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