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Breeding of a Lodging Tolerant High Quality
New Naked Barley Cultivar “Mantenboshi”

Yoshinori Dor, Masaya Fujita*, Hitoshi MaTSsuNAKA, Toshiyuki TaAkAYAaMA, Masamitsu ITo**

kK seskeskokok

Naoyuki Ismikawa***, Tadashi Katayama™, Masayoshi Kamio****, Eiji DomoN and Makoto SuGiura*

Summary

A new naked barley cultivar named “Mantenboshi” was derived from the progenies of the following cross
combination, Shikokuhadaka 83 / Senbonhadaka, by the advanced generation method and mass-selection
method. This cultivar has lodging tolerance, uniform large grains and good pearling quality. This cultivar is

expected to be cultivated at naked barley farms in west region of Japan.

Department of Crop Breeding (Shikoku)
*National Institute of Crop Science
**Zentsuji City
**National Agricultural Research Center for Western Reagion (Fukuyama)
****Tsuchiura City

*****National Agricultural Research Center for Kyushu Okinawa Region
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(gem?  (gem®- 1000 (H,0)  (&/86) (cm) (cm) @
I 3 1.17 9.4 5.91 12 0.49 30.0 3.13
ucyAa? 0.41 17.8 5.22 9 0.50 25.7 3.52
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B LOEE HLE MHEAER pH EC’ A DA A AL (mg/1)° £HY 2B O OME EE OBE  DW
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ucvAr? 0.64 28.0 455 876  7.07 1420 152 031 431 0197 161 11.0 047 055 245 225 3.04
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#& E o+ myvsog 052 355 625 163 299 - 6494 340 8550 1892 115 024 029 100 205 047
FRE+E— hERG0%  #5Y 50 0.36 419 678 116 153 815 3190 206 7490 1276 75 031 043 1L5 200 0.74
& £ L+ BFEsg 051 354 590 197 136 - 99.58 244 1500 37.12 90 038 045 175 237 141
FE+E— ER(G0%)  BESGg 0.1 407 583 164 055 - B8l44 124 1206 3193 100 035 044 163 192 091
i w» % 1.30 214 575 196 097 127 - 1.31 0084 014 40 033 041 137 203 095
JHED + FE H(50%) 3 0.95 307 573 279 051 - 529 173 0265 113 90 027 031 96 162 042
Kx @B # + % 118 353 535 274 614 196 018 229 0207 066 105 035 043 145 220 110
KEfEL+ FELG%) 0.80 363 555 363 304 - 576 300 0421 148 105 026 029 103 230 049

T DEEEY EFRICAE, 2txk=150MHE, )BIHEEIROLHE
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10 Msnh (4% BEL)., LarL, M
0% SER SME aTRE I WO ADUIEF LA E £002 g 18 LKE
‘ ++ WA A0.32g & R, REL+E—
FEZX+BATIZ2g EEN L h o7 (5
3K, KREL+HY v+ E—=FEAXT
HAEBFNRRMME SN, B Ve —
b 2 OB TR RS h 572, T-
R¥EIIAEL+#A+E— FERAHD08THK
%)%7)‘0 7=,

BEAERE (o), T-RE

BEHLOES
BN VB 2 Y FEOEFIRETRE 3 EVaUR&E 1 FEOEE
(200 0%F-H5%H) 19984E DRBEA RIZHE 5 LDEY TH

n, N, UCVA IV, BXOEELTIIM®
BHBET DR & E 2 SN B AEHGE DA O
N7z, Y Lo 1 RN HilfEdig I
h vRB (efs 1), uCv A v, i
T25g L hEREL, RELREHRTL+E
—FERXATI0gRETHVEBTARE L
7=.

19994 12t L 72 BAH B I Lok 1 &
KLOREEZE 6,7 KITRT., HLiZBw
TR EIINIRS & AR +:251.3, WA KE
BB+t + E— FEAH47g/100cm* T D
GE1 GBAERC L0 EEMBEE Ry 2 vdk KREDo p HIBERARE LR T0

B 2RO AR R+ - P EZ, 56, BIEASI A VEA+HEEDOLITH - 7.
e e ECHRTE 14398 uS/cm & it b B d - 7.

T=F DI HbY YA F Y ORKMEEIR

FEL HiBEER R

W5E HHLOBEL LY 2 v REOEE LRO@s A Y EA+HEIEO278me/LTH
(199 84FAAMT) S7eH, RELEZNRICEBRWEZBRALL

EEES WLOR BNE =& 28 oW LTEBRHIhZro7. MRS 4 >

B L OB FieE FARE1AB32mg/LE% <, Bt TIIH

G B S RTINS S D R D

I W 3 252  19.0  0.63 38
ucyArY 4 261 205 0.66 48 AFv, =72V 24 F VIIHREL+N
f %i; : 23 g? gg % — 7 HMT, ANy AL F YEKRELT
i) 2 +? 5 175 145 o061 34 LOFELIDLZHoL
& E + 4 9.5 71 0.42 23 FEEOEFVWREZ 203N ERE
HET+EET(20%) 5 149 124 062 30 FHV— L EXATHY, 1ARKY7 )T
BB+ b EZ(50%) 5 11.2 92  0.43 24 . .
LA EAY 5 153 134 o057 38  \X18gTELA (GE6 ). ToHLIIE
IHUEA IR 5 138 125 062 36 WET-REAL2TH LB, MEDITEFRED
IxEBY b 27.6 145 0.68 46 Lol h, BEE+Y¥—FEZATIRTR
PRI X a T4 b+HAH 7 A(20%) 5 12.4 6.3 0.55 29

B DB e— F A5 1 T=111, DML RaF I FoadE=atl O L4 TH LEOAT A RAFTH -7 (5
DRI LI, DTS L, DI KIIsE. 4B). RELEPREL+ -2 HETI



18 ISP DU R SRR SR v 7 — R 5 25 (2003)

FHok AR LOREL ) 2 vFAEDAEF (199 9 HFHmET)

His Lok’ EEDEE
B oK RE EBAKE pH EC® AT DA AR AEH® X% BB XR MBE DW TR
(glem® (gem®- 1000 (H;0) (4Slem) NOy PO  SOF NHS K Mg” Ca¥ (AN (m) (m) (m f(m) @

M W 1.34 18.2 534 211 185 1277 152 084 3.17 - 0.18 6 081 098 623 3877 180 115
ucy4aP 0.59 30.3 443 296 090 1083 080 054 394 0053 0.35 5 0.72 089 424 578 113 101

* 8 & 1.33 17.6 512 223 - 1097 088 088 3.35 0.003 - 6 079 089 445 310 145 Ll4
TR L+ E— LT R(20%) 1.16 27.4 491 261 - 1684 - 044 386 0026 024 6 0.75 090 440 312 115 127
LM E+E— FERGO% 078 32.1 473 315 0.8 1635 226 135 596 0.037 034 6 0.76 0.88 470 355 147 133
K mH %&£ 0.99 31.0 451 428 439 1118 701 179 671 0109 051 6 0.73 085 520 505 149 1.14
ABEfEL+E— hER(Q20%  0.87 37.4 441 382 1.83 1182 461 127 651 0.037 024 6 0.75 093 488 447 154 118
B e +? 1.19 23.8 462 262 085 1539 143 141 473 0004 - 6 083 093 522 827 161 1.27
BAL+E—-FERQ0% 095 29.6 439 3850 329 1661 364 163 692 0052 039 6 081 096 59.7 410 187 1.42
3 4 EATHHEE(G0%) 0.61 38.1 407 531 252 2783 411 141 932 0205 178 5 0.76  0.80 496 312 104 155
# E + 0.47 44.3 461 977 5320 - 236 011 501 0966 12.05 5 069 084 418 666 111 0.80
FEL+— 7 HEQ0%  0.36 41.6 532 854 1422 - 2696 003 11.27 1419 6.68 6 0.79 0.89 425 265 107 1.29
HRE F-+ IR +(20%) 0.54 42.8 561 738 1273 - 1848 0.03 1090 0.530 6.68 [ 0.77 092 475 255 141 126
BREE+E—FERG0% 024 46.8 431 908 3.36 - 3179 017 451 0.848 10.54 6 068 0.82 445 602 126 0.97

L) N+ E—bEA+/=F 4 b=1:1:1, 2) fEhL+AKEEL+ESANE=1 111, 3) AT, 4) FAIRY LFH%IcileE, 5) k=150 6) HifdiFEud 6 4.

FTER HEL, BEHEMOAMIERORHE (19 9 9 FFAaRHT Al)

FREMO oy EC Ao 4 A K (mg/L)

¥ = - N - -

A (Sfm) ~cr NOy  PO& SOF  Na©  KHS K Mg®  Ca¥
i # 1:5 697 91 042 — 049 072 010 012 08 016 077
# w £ 1:5 710 86 068  — tr 076 093  — — 001 003
AWM+ 1:5 516 181 115 143 tr 279 057 006 069 020 154
Ba+ 1:5 68 133 020 — 465 009 017 017 037 034 144
A E 4+ 1:5 68 283 332 523 — 112 064 013 063 058 217
oWt 1:10 68 201 112 48  — 072 029 013 025 021 098
ASAME 1:5 780 334 17.37 3031 11141 1827 1186 331 7128  7.94 1149
SN— oM 1:10 707 1530 41127 193.94 37940 368 5827 554 30892 830 891
E— FEZ 1:100 402 210 281  — — 056 150 013 045 007 017
J$—Z 4 F 1:100 58 51 028  — — 044 039 — 010 003 009
A-3%:3{1?  1:5 601 314 207 716 — 38 156 005 127 035 125

W 1) ABR A REEL R SAMEE=3 1111, 2) KR 5mm, 3) KHLRFOLEH LKOMRE L.

R Ry A BT LTI I A <
i l T-REAL2M L& % o 72,

Vv £ =

BRI E(

1T 5 =

h 75 FORMMBAERRRTHL LY
& , P Py 2 EHEKRELTHWEEY Y Y2y 3
S F &7 S s R YRIHLThYL, B

. :
HEIOESR =Ns P Nl 3) 8) 28 N
FAW HHEOMEAE ) 2 v FEOEEI R AELE ERRATED ERBTEE. LA

(199 941 L, eV av@3A75FX0 b%EAEDE
BREVLORMOFHNAZZ 52

1 AN 7 ) B gRETEREY»S D, KEL &, MREY VY ayDRARL LTEDWERIRD
OT-RFIZF0SL K LT RS 72 I MY XD EMENMENE LTHERHBEIR TV,
BIA +HENE T 1 A 72 Y i E A 10g L N EH o DD, FEOETZRAEL, FHRICHAZE

7245, T-REFIF1IS5ERAKTH - 72, MBI HEE R KA LR 2T BERDERIZOLNE EEZ
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ThHb.

WELNZHETH2012E, EWOMBEIEL 2
B 2R, W - (L2 2 5 0N
HbH, i, BREBCBILZELEDAEFTRUBOE
BarREEAT 720, M Lo®E L IR
BHPEECTH S, Wutscher®™ 13 H Y F VO FHE
BARD FEBEISTEICDOWT, $ 7 LE VIR
Th, $7—F VL IETAY LI, 7L
b 7 EFER IR H 2 L, HADH ~
FUHBARELTEL bR TWE AT ¥ FI3ERY
THISHEL, #HOV L WE I, 7TV ) L,
BRER TR E LAV ERRTWS, s
FiZBWTH A FETI Y Y2y Ih ok z
BICTHIETOAEFTICHT 505213 5 H3z0»2),
Y 2N ¥ VARFEEOEE L HIEOME L
DOHEZ AL 72HEA D725 v,

RIPClE, HMEARL, BEL, I/ v RIE
SHEMLoOME ) 2y O T ORFE, BEHRD
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B oW - ALFREE & EE & OB 2 I 5 H
L& e L 7 EFEIESLBHL~NDOY
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2 EYavEFORF

BHigov ) 2 vl RF RIS, UCY AL,
ARHEL, REL, EBEE+E—FEATRIFTH
o7z, LaLl, IAVETEA (LRIl 2
MZREG LR H 7 XD L )RR HEY %
B LXK TRBEHFFIMEA 572, SHITHERBIC X
LSRN, AP OEERIEREEZEZ 5N 5,
T/, RERICEAZEH L 72X TIZREF RN AR
RENDEIHA LN (F—FE). THIZEC
FRICXBKET V¥ ¥ VO 25T OWK %2
MLz EMRRHREZEZOHNS.,

3 bBUaAIREDOEETEFHLIOYEN
EMEW LSBT 2 RFBROELOEE L B
DEAEDOETZIZIZFEMALBEINZR DT, FBIF

BOFEEZ PO, EFEEN oW - ALYt

e oM, V) UBOBHRREEZE%RT 5.

B oW IcowT, BREETRHEhoZ
R P OEFTORBICLDL LOWMEND
W2y Y2y I A VI LT IEBFILE AT
FEL, JERPEI R TENEFTIET S L vwbhT
WaY, HEYICKBE, I VOROMEICHE
T 5PN ENZIETEILRR S X O E & EAHER
Th T, WEGAOWHIR L 7 5 DIXIFTEILIR
K200 515%, WILED L e 1 TL6, AR
GOMAE L TLL, RIAFEZOMIIETL2AS
14TH 5. TIEMEICH LTI, RIEED T <pF2.0
VLB 58T C il il EE EF 00 #E A A320mm THR D
MEZWHT S, %59 HHAKIC, KILED1.4D
FTHROENWAT L EHEL TS,

L ORER T, WEHfEoe) 2 FEDEF L
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kL AOHBBRED bz, ZOMHBEEK
X, REHEIVNE SEGFEKEPIREVRE L EE
B+ — P EARTOMMm L ETARICE 5 TD
oENLdEZONL, ARBRTHW FH L
ORI EIZHRKTHRNLITH Y, WKILEIFLILT
TOMMEVZ D, T2, RRBCTIHEKE B
Tl oz P EBEM THEREL, E—FEX
SARDERELELAKREPREE>FH LTI
ARBEh 2RI L, &L LTT-REFEL &
LI ENRBOOLNT, T2 ERnD, BEKED
REVHH L TRIBEIROEFTICHOEHEZ B 72
LLEEZONA, LAMLEDXS, —BGEN
TofEE L LT, RARESRET, TRowkE
Pl 5 LARDBNG,

ARBIZ B CTHETEILROWE I T b b -
725, UCV AN, KEL, BHLE+¥—-FEZAD
I ICHEBEILBRIZ W EHBShZER LICBW
TiE, AL TRELMB»E S BlgSh/z, #Ig,
IEBFILEA D v LS SN D) TIE, SR
THREBRPEL TV, NIBICE—=FER L=
4 FPE2REGLZUCYVA VI X Y AL ED/M
S THBAEREDPRE L, RELRILREL
Twiz, E—FERES—F 4 M3 TIELBRZ S
LTz gE L2t E 2 o0, HEILRO% &
BREELROFEICE S THEETHL I EIRER
7o, R A O W E HWISR— 9 A R AHE,
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B LEREEM ORA T RbhTEBY, 0¥
&, WEHEMET 5. FHEO-ANHL S 2444
) 2 FEAEE M, BRI LS—=F 4 M R4k
Z10%RAL, ZOREE B AEETRD S h
o7z, ZORBTIHLRMEEN K LRgETH 2 7
I BRERERORHIC X Y EEER CRIEH).

4 bYaivREOEFTEBFEHLOEFH

Yudab® I2X B EVEED A S FFHBYI Y Y2y
IAVOEFRIZpHMETROENRSLEL, &
B I ZpHAOB LTS5 THEEVL D E LTS, &
HOREBETYH, pHPLIEBIHIEWK (56 £
IA VEA+ERKX) TEADEE, FIIROLE
P & B SR Sz,

ECIZAEH L OMICADOHBIBRDS A S lzds, £
OIEMZEHN TR L, EEARTES 5L
ENFRFNME G AECE B 2B K & w»
(7).

FESYI1ZH T 7 FEENDOIE 3 BEHEOBRED
WEEZWHERE TRV Lz, ZofE, KEEKX
(15ppm) THFMEN, 40ppmPLl b THEDRHE
Ehiz. 72, U UBRIZ10ppmA 590ppm D Tl
IR AT RRr 72, EHICHESIEY YR
AV, ByFas, FUFALFLTOOD IR
5P IIL X THHMROREE T, BHREY VRO
BRI 2 B AR T 2 L 2L T
Wb, TOXHIZ, BHEE) VBRIIEFICHTLE
BHRRKE VDS, KA OUREE D & B 2 Bat L
72RERIIT & A EBID R,

TIEOKMIER T DD B, B AN T T A
TP O EE R LT 525, R A Y 7 A
HHEEOK E L OEGIC L Y M RE R 5050,
L7255 T, A X 5 1IEBH3EE 0 5Mt
TTORENTH B0, ZOHEZGWHMHAETH
52 LS5 BORETIY RIiF, £FEON#%
Weat L7,

TR ) VBIIMA BB L S TBY, 1B
DEF & OO W TIIAY 2 AL W AR S
X, BRBICBOTHEEN Lo@EIERY) YRR
BOIARENEY VB (w-P:05) THY, BFFCTIEE
+100m14 72 ) w-P:0s  #3~6mg& LTW5., HH
LN X DL, WEORIMAESTH & 5% T

AP E U RS TE R v 7 —BFgEEeE 42 % (2003)

DOKEMEY VBRI RERBE T < b TlE29mgL ™,
Fa2)TRImgL ' THY, EWITLY) KREHR
b, WASY ZFRBNOBMPRR L THEEL Y
YAy IA 0T LOMMEERNAL, KHFEY
YA 1mg/ ¥ 1100g, 0.002N  H.SO.W &Y 1§
(Truogh&) ~ ) 2320mg/%.1+100gD 13 CTHFH
BRIFTHDLELTWS, ThdDEMHIZP.0sTH
bEINTBY, KRB THMEZEOL) 27 FEDA
BRI TH - 2285, UCVY A4V, KHELO
P:0:13 552K DY) YA F ¥ (POS) BED HRH
T5E, Th2h23, 53, 1.8mg/100g: %5, =
DA R TOREBYEY > BB OB B 20 il
ThHY, WALY OlmgrBA Tz, —JF, KK
Bk, RUBHBICBIA L) 2y EEDE
BEXRLoRELEEFE L+ E— MEATIE, KM
HEHIc) YBHaAMIM S h o7z, RELIDIND
FRAELLZEN L CRELEOGYWEIR ML TH
0, NIBHPEF2MRESELEEZONLD, KE
T & FERRCKH Y YRS S he o
2. Thool s, RELSPEBLZ & 18
&, AT RBETHRICEINEZEDT
VIZTAEY) VEBIHELTARBILT 22 L0
WMEEZOND, SHREITEDOAREY VR E K
RO YL OBREH LML TV B
Vd b,

Et, BXOERTE+ 1 N—IF 254 bTITEF
T OKRMBHICY) VAW E S NH (52 %),
Hhigoe ) 2 EEDAEFRZNIERIFTIEL
Polz., TNOEHLOMEA F YiEEIX2mg/L
DT CKEELO8Mg/LICkRSE ER DKL,
A 4 Y ORI L2 LELEPEBTAREZD 2
LLAFEREEZONS,

5 U EOREAME

H ¥ VEEICORBIINT ) YO
RiIMATHY, IR T HHHE AR TEHOE
R, R, MW, HEoMESICIVRELSL. O
JFOIc k5L, TEAOMARHX TR EkDIA
AEBBRIFCTH - 7205, WA TIIAEFT IS - 72,
GESV2 X 2HEEY YAy I A UADY VB
BoRREEBREFL, TXHETIIRE - B VIXT,
hTFFETR) VEXTEEMERZEHME LT
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W5, Martinb? 12Xk 5b&, A4 —bF LV IVE
HEOEFIRY) VEROBEIKFL, 1—h—Y%7
V360K FETORMTRES NG, MMl Eke
DEHETIE, v yayIHVOERIIHT 80
DORRIZLEEHH X 2R THETH - 721,
BRHOWIZX2E, BABHICE2F Y54 5149
oY EORIME, ZRETEORFTRD O
7oy, Zilrg, BARZ, WARIETEED O,
Motz TORMGVZTEIZS Y FYRE»HERIL
72T, HEBOY YBREA RS  FEHRIRBL
NhhofzbEZLR LTS, —J, BY YBRAIKD
WX pHBME T L,y ¥ 2y I h Y OhA®
R, FL—=F7 V=27 ORMMMWAWA L7z & oHs
bH 5.

COXHZ, V) VERACHT 2RO KN T
L35 THHD, KRTIE, V) VBRIIDUREA W
RELZMRL, V) 2y EZEOHMBEOEFIC K
T YIROFEHR R Z G Lz, i 62 gk
LEICK AL, UV VBREIERFCTCORBREIA LR LIZ
EAEREBLICWESNSG, 2oz, Y Y RIE
FHIEE L LCHEW ICRE 2 HETHM L, %
72, ZROMARAIE p HOET RO % 4
2o EoWMEDH Y, ERBETFEREI S VI
IREHLITO CHE L TH S L 7.

ZOMER, FEL1LY720 2508 4 iti H
(P05 : 4.4g/L) THHHBOL ) 27 EAEDEFH
W OMRESND 2 LhBO SN, AFRER)
B E D B LK E S T-REFEDBNN L 728
(%3, MWW IBIEINLr o7z RN
BANLERELT, )V UYBIAAR LTS AEL%E
Mwizz b, RELop HIZBAKHICX V5755
5912 FT NI ERALZOART, BN E o7z
CERBHITFONDG, Y VBOMHEZRELILY
72044gT, TRETITHEINTVSHIHELD
% VZHTHA. LirL, MHL®IZXAEK
WK FHETHHRIZTBEOY VBRI
2100mg/100glh & B, FHH S OWEIT L IR
LTV VBRWIREIE2940mg/100g, 18.4g/LT
Ho72DT, 44g/LOWHRIZY ¥ BBIRE D
24% % T 5. COFW LTI, BLoKaib
P2 YBIZIE S o 72h, EEOEF IR
HEINGEHL72Y Y BRO—FBIIBICBIR I Nz d D
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EHEEEND,. L7223 - T, V) YBUWIREDSTS W
Ty, U UBREEEEEHETUIE R LICET S
bOLEZONG., B, HAY PHELTVS X
IS, WAL ) BXEEE (EC) @ LA
HOBNT-,
ARERITHEEY YR EMTRAELAZFEN LT
&, AR Y YRR AR S T EE R ER) R
bW TR o LaL, €= MERZNEICE
HLAFH TR YBAME S, bTrIcAH
RERN LA SN (B4R, BY V37 EEY
VBEERGSLELTBY, B oRRBICIIM
DERDBPHA TSI DD 5.

6 FEEYORANE

BUSYICXBE, RKAPRHICID AT Y FE
EOEFEIMEHE SN, ARWIRMOR Rz HE S I
TWwad, ZHHWEUCY A Vit E—FER
ENX=F4 F2ERBEBALZDOTHY, FHEBKO
) 2 ELEDEREMOEIRETH 7 (BB
1,25%). BEAWRECHES %238 U2 2 - 72258 1
DK HNCIE ) Y EEA 4 v LA A 4 AN
WKEEFhTw, LT, E=hERENR=T
A MEBAYER AN R koYL L B Il
BOORIFCD AN TH o2 WBEND, 72721,
BH#EO 1 EEFEEDAEFTRIUCY 4 VX TERT,
PRGNS NN —=F 4 PEHWTRA LS EH—
WELCTHzZbNS,

L — M EAZREGELZEN L (GB6 %)
&, e XD SRILEIVNS BB KREIK E
Polz. Fz, BLoKMEAPICIZ) YBA 4
H16mg/Lix Fh7zn%, fEEEA 4 Vi 1 mg/L
DTFTIKL, EAOEFTL ZNIE LR TE A5
7z, SRIKERS TR S RN & b B Mo
BEhr Bl s hi.

e+ KHEL +FESAMEORAE L, BXO
CNICE—=FERAZRAGLAFH LTI, ok
RIS ) YRR AR A 4 U ANEEEICE TR, 1
EREAEDAEBEVRRIFTH 72, SROHFEH LTI
ML) B EOAFEIMEESI N, T-RENET -
7o (36K, FAM). FALAAMEEZREA LB
T CTH T ORFEFRIIMED 5 7225, 1 FEAEEEIZIE
BED RVHEEL ) EECRAERIIHNT 2N
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7.

2 RHE, BIOUOBH#KZEOLY) 27 FEEDOAEFIR
Ny, AKHEfELE (R+t), UCY A IV TER, Hi LT,
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HEEBEHE Y T-REHN0405 1 DFPHTEI 72, 2
NOF W LH L OKMMHEIZIZY V8B4 4 22l
SNtz
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REFH LW oW - (LN L OMBRKE
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7 A4 2T, ADOMBBRAEED b N7z D IX
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AP E U RS TE R v 7 —BFgEEeE 42 % (2003)

4 HKREEILKBA025g08BY) YLK (P05 :
44g/L) ZHEMPEELTRMALAEZ S, HHEKIA
DOAF, MR, T-REBEMLZ. BEY Yo
BRIEDITINTHD -7

5 Y¥—bMEARHM A AW ZEEICRELE
W TR, W%, BLXOBHBOFAE L BIAEE
MEIFT, 2 S oAF et S W T-R¥EAH31.2
Dt

NSO ENS, v 2y O - BRI &
LTI, UCV AV, KEELERSL Z L,
ARETIR) YBERESOBHI I EN LS L, 1
EREFEOEFBICIARYORAPERTHL Z &
DIRE N7z,

#t i

AWFZEDBATICYE Y, DA CEBE, #@inhzwvi
72\ 72U 3 AR S DR I F 28 22 o0 3 FE HI T
KRS E#H L L.

51 FA3CEk
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il 27 4E:35:98-105.
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1:25-27.
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Influences of soil type and phosphate application on the growth of
'Flying Dragon' trifoliate orange seedlings

Fumitaka Taxkisurra, Makoto Uchina and Shinnosuke Kusasa
Summary

The influences of soil type and phosphate application on the growth of 'Flying Dragon' (Poncirus trifoliata
Raffin var. monstrosa) trifoliate orange seedlings were investigated. Tree growth of 'Flying Dragon' sown in
sandy soil, paddy soil and UC-soil (sandy soil + peatmoss + perlite) were better than that sown in akadama-
volcanic soil. The concentration of PO+ in the water extract from sandy soil, UC-soil and paddy soil were 6.0,
14.2 and 4.7 mg - liter™', respectively. On the other hand, PO+~ was not detected in the water extract from
akadama soil. High concentration of NO:™ was measured in the water extract from akadama soil. There was
positive correlation between the total DW, amount of fibrous root, T-R ratio and the concentration of PO%™ in
the water extract. Negative correlation was found between the tree growth and the concentration of NOs™ in
the water extract.

Tree growth, amount of fibrous root, and T-R ratio were increased by the application of super-phosphate to
akadama-soil as basal fertilizer. In this experiment, it was demonstrated that initial growth of Flying Dragon'

trifoliate orange seedlings be greatly attributed to PO+~ and NOs;~ extracted from the soil by water.
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Efficacy of Physical Barrier of Cheesecloth Tunnel-covering
together with Solarization for Insect Pests Control
on Komatsuna and Chinese Cabbage

Hiroshi Kumakura, Koukichi Nacasaka®, Izumi Nakacawa, Takahiro Fujiwara and Kazuo Tanaka*

Summary

In open field Komatsuna cultivation in late-summer, the products without chemical pest control were seri-
ously damaged by Lepidoptera or legume leafminer, consequently less than 10 % of the plants were mar-
ketable and marketable yield of less than 0.3 kg/m? were obtained. The physical barrier of cheesecloth tunnel-
covering was successfully introduced and the rate of marketable plant improved to more than 70 % so as the
marketable yield to 2.1 kg/m? or more. The marketable yield of 1.8 kg/m?* was obtained when insect pests
were controled chemically without barrier. These results indicate that the use of physical barrier would be
favorable to late-summer Komatsuna cultivation compared to chemical control.

In autumun Komatsuna cultivation, the advantage of the physical barrier of cheesecloth tunnel-covering was
considerably decreased because that the number of tunnels into which aphids invaded were increased. The
application of cheesecloth tunnel-covering may not be adequate to prevent aphids' attack during the period
when the population of aphids in surrounding fields is higher, even if the cheesecloth of smaller mesh (0.6mm)
was used.

In late-autumun harvesting chinese cabbage cultivation, the products without chemical pest control were
also seriously damaged by Lepidoptera or aphids, consequently the marketable yield were about 100 kg/a.
The application of cheesecloth tunnel-covering greatly improved the marketable yield up to the same level to
chemically controled plots (600 kg/a), provided that early aphid invasion into the compartment of cheesecloth-
tunnel and subsequent rapid increase of aphids inside were not occurred.

As to these three field experiments, the pre-planting soil surface covering with a transparent vinyl seat dur-
ing summer was useful for weed management and this solarization decreased the aphids problem inside of the

cheesecloth tunnel, however, it was not clear how the decrease occurred.

Department of Vegetable Science

* Department of Integrated Research for Agriculture
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b, B, FHBRGOBT-ETEE bR AR

DELETFENOFRGGNEEATEL (F6 FIXABYT75.2%, BHIE55.2%ThH Y, flFEHIE
#). BRI TR -Horlezh, Be ki BREL BB LN CERAREIMETT 5. L
BT 5 2 EXD B A, AR TS L b T 2L, WBSHE LR 5 PAMBEEITY) 2 L2k D
EHIGIETHY, TOMEHRG NI EED H#RIZS~8 KA Y A ELTWS, baEOH
DixZv, ABL TR £ To265 H FIZ18H RO FR AR FIIRI26%, BEERTIE34%, RE
W 7=z R921kg, RIZHIR464kg %G5 L, B MHERE CTIEbI74%TH5?. ThITH L T#
BTl Eh2h421kgb 773kgZ 5 LCw5b, T R O ERFIIRBENE L, SEEETH
D N & T W72 F2F O %G 5 R S k9 2 ML ik 60% T 5. BHREE 1T HIRE IO & HG5R
(i) ofbEa (BPEHEGE) 13 AKE55.1%, LV ENOLRDEESEL S50, BIKIZE S
BHYi252% TH . F4 1 Y4720 ORIEZHFEO WCHRRZHOLZ LI HE5T 5.

o6& THOMEEKIESZ ) SRHG 5O FEE & BGE

FHFEOWE gEAR 0 HRAOENKEER HEAk K EE EEfRE
BRME WETDNE B (ke) } TDN(kg) (B#=) BAE
YD)  (ke) HE  REfSAH HE =R (%) (M
AR5 265 775 921 464 427 348 55.1 25,299

 B#US 268 775 421 113

195 580 25.2 43,899
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4 NRIREOEEEEICHTS
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¥, SEMEMRBEO LI OVTATEL.
AR TR/ O SR (5 421a) ORHPTH
P2 DT 2R (4 50) 7 VR 2 MR
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AR TR I R SR E B X OVBOR AR E % 47
S>TW5,
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PEERERNIZEL e TV D, BMOBHNE 2B R
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N—F5 —1ZHELHD SO L AT 5 720,
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FAREE BB OARED. EEFEED.BEE -5 10 113 2,543 38,848 446 1,528 4874
FAL—Y" MEET), B - 055D (FER) (2,543)
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(HEbhD) FHRIZIHNE (450)
(B35
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4) BB EAHU R SRR TH D BROBHBRIEIED TH i,
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KARPY EDTBVAHEEZ L5 -5TLHI LD
B v, T O7DW RO R LC/EE R % OF
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b LTI E100kg S 72 ) ORI 2553 5
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OWMEE TR NS20150MET2L, HELA
BRI N R3TH kgl B, AKYED
P AR o VA ) O R B0 B s & BOR R R E D
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BHmix, ECMBEROMERSDa N4 v T
B2 HE L 72 1%, BHCIES 005 8IS hu/zhi
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LS 872d EmIRICHERL, 2137 PR=F
—THRDLEPST— VIRICHE LE N5 v 7 1A
THERT S, ERRICa N, VIZEsbOD
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205, 109 % 283 % % Kla AU 3 % Hifig i1
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8K FHIRUREDREEE IR BB DILHE (B4
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BEAREGAHE S
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7724 4000  -6000 HIBEEI#E D 4,000 -6000 BYBREIH Y
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B mEDE 13,750 3,404
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) AMEFERINC L VAL LB - 8% BRITBIGC L 2RMTH D . RIREIZB X ]) ABS L O

RO F RS, MFARHEROERE D LITHIBL .



50

5 BHHHICEZFEEEBROEHR

87, 1HOBMEL FAAMEICHD L
BB, RO E D ZE0EZARTbDTH S,

B (Bm) R, BONEE R O WAl D
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HARTERZFHLTWE 720, ZOBANEIEL
LN LR ETH .
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ZALL 9 28 L, BLHUBCBCASH 1L sk o0 5
BEICRIZTTBEZHLNIT 5.

NV HHREALEIEREOFEERE
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OWEADH - BIWC0H 5, T2, HHWE
W 2 O HLEDEH A 2 B ASHIR S, IRESRZ R o
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LB, MESMOEERHBEBEOIKIZL S
MR EBET 5.

51

1 FERETTIVOEREGEEERBOSFUF

39, fEMRBORLZLA, Bifdhzb oL
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1) AL - BB
ABBE 7TV, SRTFBEA M RO B
L, MEHEORCTFREEETTY . B4
P2 A L2 AR 38U A E L (CF3 406 [ e
383H, AMEI5%), T4 o1y Roehik 3801
M (A H#w265H) &35, HHELETVIE, fi
BHEIIZ WAMERRKEOBAIP %L, AELE
T O WG itk 3 % F &2 R Tl 5. B 108
e LT 294U E L Y0 W B 388
H), TAolidlaeisgid330F M (W4T H k268
H) &35,

HIR WHAREET LB LK OHHBHCEA O FifESE

INRERE PHRERE
(EBERE-F4&£E)
HFAEEHR 1038
AIRREE(FFEERE) 383H (95%) 388 H (94%)
F 4 IR AR 380FM.H 330FAMm
(BEERRED -
EERNFE R - FHEEFLE~FESH * 175 BEE mxE134 . HEE
FhoInFE(Ez DER (B4 EHIENEELY * 5.6ke” HEE) FE. 4.2kg.
* IR FE/E R B5RE (514 100ke) 584
WETE A EER WEE (BESAERTES * 2.2kg.” ABE+F 4 F921kg * 3.858) R Z 1.9ke. 421ke * 9.458
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* INIEEEREBLIUEAKE (1,889F.7100kg)
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EAZEWBERE 8,810 8,810
ER-ERH 10,0570 9,927
PHRE F41[E(@20001) . F43E (FAFEEEH. @1500M) - 1B (%908 ) -OEI(1508)
R T B ThaZ B A TREEITIBEICIEERT S

FHhEE EERE
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Z OVEERE I & AR ICRERCIEREM B O 2 5h D1 %
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3) A&

BB R S % i OB #EJ)1E 1 hat72 )
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LTWwWaZens, B X 2B MOMBIE 1 54
7206500MIZ LR FE L. COMR, HEIHI
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Economical results of Grazing on Less-utilized
Arable Fields in LFAs

Masayuki Senpa, Yasuyuki Tanmoro and Nobuaki Koyama

Summary

Grazing on less-utilized arable fields near farmer's residences and crop field was watched in the hope of main-
taining the farming and conservation of regional resources in LFAs. In this report, we clarified economical

results of grazing in LFAs.

First of all, they were clarified by analyzing the daily journal of farming and the account books of typical cattle-
breeding farms which adopted grazing on less-utilized fields recently. Where grazing was used, the total farm-
work required was remarkably reduced. In particular, between May and October which usually requires
severe and long farmwork under harsh conditions, the working hours were reduced by half. It greatly con-
tributed to the continuancy of farming carried out by elderly farmers. Adopting grazing also reduced some
expenditures on cattle breeding such as grain feeds, cutting cows' hooves, and medical treatment for reducing

sickness.

Secondly, we tried to prove the effectiveness of extension of grazing, change of raising forage, and enlargement
of farm scale on farm economy and land utilization by operating farming models based on the actual farming
situation. Results showed that the adoption of grazing reaps income and labor productivity for cattle breeding.
Besides that, suspension of grass production apart from wild grass and rice straw on small scale farming, and
change of feed which reduce concentration and increase forage are more economical. Its labor productivity is
higher than dairy wages in other businesses and elders are willing to continue cattle breeding under the recent

recession.

From the view point of land utilization in LFAs, grazing is more economical than rice cultivation under the

price decline of rice.

Department of Integrated Research for Agriculture
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Synergistic Bactericidal Effect of a -Purothionin and Chelating

Agents for Gram-negative Food-poisoning Bacteria

Shigeru Orra*
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I Introduction
Gram-negative Escherichia coli, Salmonella spp.
and Vibrio parahaemolytics are major food-poison-
ing bacteria in Japan. Antimicrobial peptides
from wheat endosperm, a- and J-purothionins,

2,7.89)

i?” and some bacteria®®® ,

are inhibitive to fungi’
but less inhibitive to a Gram-negative bacterium
E. coli? . The growth inhibition of Salmonella spp.
and V. parahaemolytics by a- and f-purothionins
has not been reported. Since a- and f-puroth-

ionins are thought to affect the plasma mem-

brane*? , the tolerance of E. coli against a- and
[ -purothionins is possibly caused by low perme-
ability of these peptides across the cell wall.

A chelating agent ethylenediaminetetraacetic
acid (EDTA) alone is not toxic” but elevates the
sensitivity of many kinds of antibiotics to E. coli ¥ .
The sensitization is attributed to the increase in
permeability of the antibiotics across bacterial cell
wall by the release of lipopolysaccharide (LPS)
from the cell wall’ . An antibacterial peptide from

lactic acid bacterium Lactococcus lactis subsp. lac-

(Received December 3, 2002)

Department of Regional Crops Sciemce

*Present office . Headguaters of National Agricultural Research Organization
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tis, nisin, is inhibitive to Gram-positive bacteria
but less inhibitive to Gram-negative bacteria.
Gram-negative bacteria become sensitive to nisin
by the mixed treatment of disodium salt of EDTA
(Na:EDTA). Since nisin affects bacterial plasma
membrane? , the permeability of nisin across the
bacterial cell wall is probably elevated by
Na:EDTA'"'? .| The molecular weight of nisin
(consist of 34 amino acids) is larger than that of
the antibiotics such as actinomycin and tetracy-
cline” but is smaller than that of a-purothionin
(consist of 45 amino acids). If EDTA also ele-
vates the permeability of a-purothionin across
the cell wall of Gram-negative bacteria, the mixed
treatment of a -purothionin and EDTA may inhib-
it the growth of the food-poisoning bacteria.

In this study, the growth inhibition of the food-
poisoning Gram-negative bacteria by a mixed
treatment of a -purothionin and EDTA is
observed. The permeability of a-purothionin
across Gram-negative bacterial cell wall is dis-

cussed.

I Materials and Methods

1 Bacterial strains and Chemicals

Bacterial strains used in this study are shown in
Table 1. The IFO and JCM type culture strains
were purchased from Institute for Fermentation
(Osaka, Japan) and the Institute of Physical and
Chemical Research (Saitama, Japan), respectively.

a -Purothionin was purchased from Takara
Biochemicals (Shiga, Japan) , and dissolved with
distilled and autoclaved water at the concentra-
tion of 1 mg/ml. The stock solution was stored at
-20C. a-Purothionin is further classified to a -
and a »purothionins' . The purchased a -puroth-
ionin was identified as a:-purothionin by the
assay of amino acids composition®. EDTA,
Na:EDTA, tetrasodium salt of EDTA (Na.EDTA),
and calcium and disodium salt of EDTA
(CaNa:EDTA) were products of Dojin (Kumamoto,

Japan) S. typhimurium lipid A (L-5399) , ethyl-
ene glycol-0,0- bis (2-aminoethyl) -N,N,N N
tetraacetic acid (EGTA) , LPS of E. coli (1.-4005)
and S. typhimurium (L-7261) were products of
Sigma (USA) . Curdlan (f-1,3-glucan) was a
product of Wako (Osaka, Japan) . EDTA and
the related compounds dissolved in distilled water

were adjusted to pH 8.0 prior to autoclaving.

2 Assay for antibacterial activity

LB medium (polypepton 1%, yeast extract 0.5%,
NaCl 1%, pH 7.2), the stock solutions of a -puroth-
ionin and/or chelating agents were dispensed in
each well of a 96-well plate. Pre-cultured bacterial
broth was diluted with autoclaved 0.9% NaCl
(saline) , and about 1x10° cells was inoculated
into each well. The total culture volume in each
well was 100 ul. After the incubation at at 37C,
portions of the cultures were diluted with saline
and were spread on 1.5% agar plates of Sensitivity
Test Broth (Nissui, Tokyo, Japan) . The colony-
forming unit (CFU) was determined by colony
counts of the plates after two days of incubation
at 37C.

The minimal inhibitory concentration (MIC)
was defined as the concentration at which no
increase of ODs» was shown after 24 hr of incuba-
tion at 37C. The minimal bactericidal concentra-
tion (MBC) was defined as the concentration at
which the CFU decreased to less than 1/100 after
24 hr of incubation at 37C.

3 Extraction of o -purothionin to lipopolysaccha-

rides

In the previous report”, 5 u g of a-purothionin
bound to 2 mg of curdlan. To estimate the affinity
of a-purothionin to LPS, a-purothionin was
extracted from the a -purothionin-bound curdlan
by a LPS solution. Curdlan (2mg) was pre-
washed with 100 ul of 10 mM Tris-HCl (pH
75) -buffered saline (TBS) , mixed with 50 u! of

TBS containing 5 u g of a-purothionin, and incu-
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bated at 20C for 30 min while 5 sec of vortexing
every b min. After centrifugation at 2000 g for 1
min, the supernatant was discarded. The curdlan
was washed three times with 100 x1 of TBS and
then mixed with 50 ul of TBS containing 50
ug/ml of E. coli LPS, S. typhimurium LPS or E.
coli lipid A. The mixture was incubated at 20C
for 30 min while 5 sec of vortexing every 5 min.
After centrifugation at 2000 g for 1 min, a portion
(10 ul) of each supernatant was loaded on sodi-
um dodecylsulphate (SDS) -polyacrylamido gel
electrophoresis (PAGE) . SDS-PAGE and the
detection of a -purothionin by silver staining were

reported previously® .

I Results

1 Bacterial growth inhibition by o -purothionin
The MIC of a -purothionin alone was 20 u g/ml
in V. parahaemolyticus, 30 u g/ml in S. typhimuri-
um, and 100 u g/ml or more in S. enteritidis and
E. coli (Table 1) . The MBC of a-purothionin
could not be determined because the MBC was
very higher than the MIC in these Gram-negative
bacteria. Since MIC of a -purothionin for Gram-
positive bacteria such as Bacillus licheniformis®
was 5 u g/ml or under, the Gram-negative bacte-
ria examined were relatively tolerant to a -puroth-
ionin. The low sensitivity of E. coli to a -puroth-
ionin is correlated with the results in other study

that the concentration of S -purothionin required

Table 1 Effect of « -purothionin on bacterial growth.

Strain MIC
(ng/ml)
Vibrio parahaemolyticus 1FO 12711 20
Salmonella typhimurium  JCM 6977 30
Salmonella enteritidis IFO 3313 100<
Escherichia coli JCM1649 100<
FEscherichia coli JCM 5491 100

for 50% growth inhibition of E. coli was 250
u g/ml” and the antibacterial activity of S -puroth-

ionin was nearly equal to that of a -purothionin” .

2 Synergistic bactericidal effect of o -purothion-
in and chelating agents

The MBC of Na:EDTA alone was 1 mM in V.
parahaemolyticus but 10 mM and more in other
bacteria (Table 2) . The MBC of Na:EDTA was
lowered by the mixed treatment with 10 u g/ml
a -purothionin in every bacterial strains (Table
2) . V. parahaemolyticus is a marine bacterium
and indicates optimum growth in the medium con-
taining 3% NaCl. When V. parahaemolyticus was
grown in LB medium containing 3 % NaCl and 10
u g/ml a-purothionin, the MBC of Na:EDTA was
10 mM. However, the MBC of Na:EDTA and the
MIC of a-purothionin for V. parahaemolyticus
were 30 mM and more than 100 x g/ml in the

separate treatment.

Table 2 Synergistic bactericidal effect of
« -purothionin and Na:EDTA on
Gram-negative bacteria.

Strain MBC of NazEDTA (mM)
~PTa +PT®

V. parahaemolyticus [FO 12711 1 0.1

S. typhimurium JCM 6977 20 1

S. enteritidis IFO 3313 50< 1

E. coli JCM 1649 50 10

E. coli JCM 5491 10 1

2 The treatment without a-purothionin.
b The mixed treatment with 10 ng/ml a-purothionin.

Both S. typhimurium and E. coli JCM 5491 indi-
cated the same MBC of Na:EDTA (1 mM) in
the presence of 10 xg/ml a-purothionin (Table
2) . However, S. typhimurium was sensitive to
lower concentrations of Na:EDTA and a -puroth-
ionin than E. coli JCM 5491 in the mixed treat-
ment (Fig. 1) . The CFU of S. typhimurium
increased from 1.2%10°/ml to 1.6%10°%/ml in LB
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medium after 4 hr of incubation, but the CFU
decreased from 1.2x%10°/ml to 3%10°/ml in LB
medium containing 1 mM Na:EDTA and 5 ug/ml
a -purothionin after the same incubation (Fig.
2) .

2-
s
£
;<_
(]
18]
® 10
pd
‘G
Q
23]
s
—O
0 : :
0 5 10

a-Purothionin (ug/mil)

Fig 1 MBC of Na:EDTA on different concentration of
«a -purothionin. Open circles: S. typhimurium
JCM 6977; closed circles: E. coli JCM 5491.

Log CFU/mI

2 T
0 2

Incubation time (hr)

I

Fig 2 Time course of CFU in S. typhimurium JCM
6977. Open circles: addition of 1 mM Na:EDTA
and 5 ¢ g/ml « -purothionin; closed circles: no
additive.

The stock solutions of EDTA and Na:EDTA
were adjusted to pH 80 by NaOH, whereas
EDTA was more inhibitive to E. coli and S.
typhimurium than Na:EDTA (Table 3).
CaNa:EDTA indicated no antibacterial effect in
the separate treatment and a slight synergistic
effect with a -purothionin (Table 3) . Ca* sup-
pressed the synergistic effect of EDTA and antibi-
otics because of stabilization of plasma mem-
brane®. The MBC of EGTA was 10 folds higher
than that of Na:EDTA in the mixed treatment
with 10 u g/ml a -purothionin, whereas the MBC
of EGTA alone was originally higher than that of
EDTA alone (Table 3) .

Table 3 Effect of chelating agents on bacterial growth.

MBC (mM)
Chelating S. typhimurium E. coli
agent JCM 6977 JCM 5491
-PTa +PTP -PTa  +PTP
EDTA 5 0.1 5 1
NaEDTA 50< 1 10 1
CaNasEDTA 50< 20 50< 50
EGTA 50< 10 50< 10
Sodium citrate  100< 100< 100<  100<

b See to Table 2.

a b c d e f g h i |

- -
PT— "=

Photo 1 Extraction of « -purothionin (PT) from the
PT-bound curdlan by TBS containing LPS
or lipid A. a: 0.1 g PT; b: 0.2 g PT;
c,e g, I extracts from PT-bound curdlan;
d,fh: extracts from curdlan; c: extracted by
TBS; d,e: extracted by S. typhimurium LPS;
f,g: extractedby E. coli LPS; h,i: extracted by
E. colilipid A; j: extract h+0.2 , g PT.
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3 Affinity of o-purothionin to lipopolysaccha-
ride

a -Purothionin was extracted by the LPSs of S.
typhimurium and E. coli from the a -purothionin-
bound curdlan (Photo1, e and g) .

a -Purothionin was also extracted by a compo-
nent of LPS, lipid A, although the stained bands of
a -purothionin and E. coli lipid A in the SDS-
PAGE gel were overlapped (Photo1, h and i).
The result indicates that a -purothionin is affini-
tive to the LPSs and E. coli lipid A.

IV Discussion

The antimicrobial mechanism of a -purothionin
is not fully elucidated, whereas the interaction of
a -purothionin and plasma membrane seems to be
the principal antimicrobial action'”. In Gram-
negative bacteria, the outside of cell wall termed
outer membrane contains LPS, and the inside of
cell wall is constructed by peptidoglycan. Since
a -purothionin was affinitive to LPS (Photo 1),
a -purothionin may be trapped at outer mem-
brane of Gram-negative bacteria. EDTA probably
elevates the permeability of a -purothionin across
cell wall of Gram-negative bacteria, because
EDTA releases LPS from the cell wall®’ .

The previous study indicated that a -purothion-
in bound to chitin and f-glucans but not to
a -glucans® . Chitin is polymeric f-1,4-bound
N-acetyl-D-glucosamine. LPS is constructed by
the three domains of O-polysaccharide, core
oligosaccharide, and lipid A. E. coli lipid A con-
tains a f-bound polymer of D-glucosamine®’ .

a -Purothionin possibly binds to O-polysaccha-
ride because of a heteropolymeric a- and
B -bound polysaccharide. Core oligosaccharide
contains an a-bound oligosaccharide® and
unlikely binds to a -purothionin.

a- and pf-purothionins are cytotoxic to cul-
tured mammalian cells, but the oral administration

of these peptides to guinea pigs (103-229 mg/kg

body weight) gives no symptom® . The accept-
able daily intake of EDTA is 25 mg/kg per day" .
The approved concentration of Na:EDTA for
foods in USA is ranging from 36 to 500 ppm®’,
which corresponds to 0.1-1.5 mM in solution. In
the mixed treatment with 1 mM Na:EDTA, MBC
of a -purothionin was 2 u g/ml for S. typhimurium
and 10 x g/ml for E. coli JCM 5491 (Fig.1) The
mixture of a-purothionin and Na:EDTA is possi-
bly applicable for a food preservative, however,
a -purothionin and Na:EDTA are not approved as

food preservatives in Japan.
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Summary

The minimal inhibitory concentration of a-purothionin and the minimal bactericidal concentration (MBC)
of disodium ethylenediaminetetraacetate (Na:EDTA) for Salmonella typhimurium were 30 ug/ml and 20
mM, respectively. The MBC of Na:EDTA was lowered to 1 mM by the mixed treatment with 2 u g/ml
a -purothionin. The synergistic bactericidal effect was also shown in Salmonella enteritidis, Escherichia coli,
and Vibrio parahaemolyticus. a -Purothionin was affinitive to the lipopolysaccharides of E. coli and S.

typhimurium and E. coli lipid A.
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77 KRR E IS oM a-F A=V L
F U — Al OB R R

% W DA

1 £

P NVEARTIW (Salmonella typhimurium) 233 %/N& a-F3* = (a-purothionin) D AFHERE &
FL Y7 I VARER2F U 7 20 (Na:EDTA) ORAPBREREZZNZN30ug/mlE20mMTH 7. 24
g/mlO/NE a-FFH=V ERGUHT 22 L12L Y, NaEDTAORABEREEIZImMIIKT Lz, Z oMFER
WRIR MOV VE R FW (Salmonella enteritidis) RKIGW. BRE TV WIS LTHRBOLNZ, I
a-FH= V%, RKBRPHIVELRTRERY) RERL KBRS € FA L OBAMEDRD b7z,

FEREAE R
*BL L SE B W 78 BRAE A
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pH EC T-C TN C/N|__ X # % E & (mg/100g) BENZLR
BR (H:0) (mS/cm) %) (%) Ca0  Mg0 KO NaD MnO| Ca/Mg  Mg/K
A 6.28 0.37] 4.5 0.37 12.1 372109 148 7 0.10 2.45  1.73
B 5.96 1.45) 5.3 0.48 10.9 427 151 230 19 0.47 2.04  1.53
C 6.76 0.76| 2.7 0.27 10.1 241 61 167 10 0.64 2.84  0.85
D 6.65 0.54| 4.4 0.41 10.7 490 102 21 6 0.14 3.44  1.14
E 6.23 1.06| 5.9 0.53 10.3 370 155 300 24 0.34 .71 121
F 6.89 0.56| 2.4 0.23 10.2 340 60 76 8 0.18 4,05  1.84
G 6.77 0.77| 4.3 0.39 11.0 289 136 268 21 0.72 .52 1.19
H 6.71 0.81| 6.6 0.60 11.0 457 188 354 30 0.12 1.75  1.24
| 6.11 1.39| 4.6 0.46 10.1 506 187 285 20 0.24 1.95  1.53
J 6.71 0.70| 3.5 0.32 10.7 372 98 174 17 0.16 2.73  1.32
K 6.58 0.49| 6.1 0.53 11.5 534 169 239 26 0.21 2.27  1.66
L 6.60 0.67| 3.3 0.28 11.7 228 83 210 21 0.80 1.98  0.92
M 6.44 1.35| 6.5 0.61 10.7 399 254 398 22 0.22 .13 1.49
N 5.85 0.74] 5.3 0.51 10.4 334 158 318 23 0.25 .52 1.16
o] 6.84 1.44| 4.4 0.41  10.7 261 126 331 18 0.31 1.49  0.89
P 6.26 0.94| 6.1 0.52 11.7 635 115 336 9 0.3 3.96  0.80
Q 6.51 1.07| 4.2 0.39 10.8 229 139 194 22 0.31 1.19  1.67
WIEEEE 6-6.5 0.3-0.8 250-320 50-75 15-50 0.2-4| 4T 2Lk
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CDXHIZ, MR EFITHT B R
W35 DA S0 & 7 o 7z,

F 43k AELOCEC, HEAEFINIE, KEWRA A+ ¥ & Z OZEHBIEA & 12 B 1A

CEC  Ba#IE |__ KBMDIEE (mg/100g) BRI HD ZEE %)
BFE meq/100g % Ca0 Mg0 KO  NaO| Ca0  Mg0 K0 Na:0
A 18.0 122 24.3 12.5 22.0 4.9 6.5 11.5 14.9 75.8
B 23.6 119 40.1 20.6 40.2 13.1 9.4 13.7 17.5 68.7
C 18.0 86 38.0 15.0 34.7 8.0y 15.8 24.6 20.8 76.7
D 23.9 114 61.0 36.8 34.7 4,71 12.5 35.9 16.4 74.8
E 25.6 110 40.8 14.4 93.1 18.5] 11.0 9.3 31.1 77.7
F 16.7 102 54.6 16.3 10.1 6.0 16.0 27.0 13.2 72.8
G 17.3 136 62.0  48.9 78.9 17.2] 21.5 35.9 29.4 80.8
H 28.5 120 28.4 22.7 78.0 20.8 6.2 12.1 22.0 69.4
| 28.4 120 66.3 39.5 63.8 14.9] 13.1  21.1 22.3 73.7
J 19.8 113 49.4 22.5 34.4 13.1) 13.3  23.1 19.8 75.1
K 27.0 123 95.1 53.5 57.0 19.61 17.8 31.6  23.9 76.7
L 17.8 98 45.5 25.1 51.4 15.41 19.9 30.3 24.4 73.7
M 37.4 96 17.7 18.4 52.5 12.2 4 7.2 13.2 55.2
N 24.9 110 25.9 22.5 68.3 15.5 7 14.3 21.5 68.9
(0] 21.3 109 21.1 16.9 83.5 12.2 1 13.4 25.2 68.9
P 24.6 146 114.3 32.7 80.3 6.6| 18.0 28.3 23.9 73.9
Q 17.2 116 49.0 45.3 51.2 17.5( 21.4 32.7 26.4 78.0
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HOX MFLOWIGEY vk, WMERER, B4V
Truog-P0- #EHEEE N (mg/100g) &1+ > (mg/kg)*
BX (mg/100g) NOs=N  NH-N HEHENET Cl- S0~
A 285  12.6 1.5 14.1 58 61
B 435 31.0 2.5 33.4 132 59
C 185  16.5 1.9  18.3]| 204 77
D 379 28.4 2.4 30.8 81 53
E 560  59.5 2.1 61.6| 254 154
F 206 17.5 1.5  19.0 70 126
G 387 58.9 2.2 61.1] 291 228
H 629  33.7 3.4  37.0| 252 87
} 501 37.9 1.7 39.6 196 255
J 252 140 1.9 15.9| 175 197
K 349 58.1 2.3 60.4| 466 219
L 164  29.7 1.6  31.3| 252 120
M 668  17.2 2.2 19.4 63 46
N 402 27.4 2.9  30.3] 17N 74
0 484  24.9 2.5 27.4] 121 71
P 513 68.2 2.1 70.4] 137 231
Q 344 45.3 1.9 47.3 238 172
38 1F %6 40-80  10-20 1.25> 250> 250>
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-EEE  30cmlIA 29.4 14.5 49.4 55 15 8/10% NS
30cmElF 25.6 9.8 38.2 40 15 8125% NS
N ZRER TEME 33.3 14.7 44.2 55 15 6{10% NS
BELIT 24.0 9.4 39.0 40 15 10{25% HE
L BL 30.9 12.8 41.4 55 15 11110% HE
Hi) 20.0 6.1 30.6 30 15 5(25% HE
TEHE 4L 29.0 1.4 39.3 40 15 5/10% NS
HV 26.8 12.9 48.1 40 15 11{25% NS
vk &L 25.6 11.0 43.1 40 15 9[10% NS
H 30.0 13.8 46.1 55 15 7125% NS
ER1E L 27.7 12.7 45.8 55 15 13/10% NS
HY) 26.7 11.5 43.3 40 20 3|25% NS
WHRIERE MO A 35.0 18.0 51.5 70 20 9/10% NS
Z DAth* 24.4 10.8 44.5 40 15 8|25% HE
RS+  6tLITF 23.0 9.7 42.4 40 15 5/10% NS
7t 30.5 13.2 43.3 55 15 10]25% NS
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Soil Characteristics in the Field of Continuous Mono-cropping of
Spinach in Vinyl House with Low Input of Chemical Fertilizer

ek

Kaneaki Hori, Yasufumi UrasaiMa®, Humitake Smiom1*, Masaya OHTA

Summary

Soil pedologic and chemical characteristics, gravelly and gley layers, nutrient contents, and a groundwater

level were investigated on the field of continuous mono-cropping of spinach under the low input of chemical

fertilizer. The number of vinyl house fields studied were seventeen.

1)

2)

3)

4)

5)

6)

The 15-70% area of the field showed poor plant stands at a summer season, although physiological injury
was observed only in two fields. There were no significant relationship between the area of poor plant
stands and soil available nutrient contents or physical characteristics.

Gravelly layers were not observed within 60cm-depth in most of the fields, but observed between 35 and
60cm-depth in the other fields. Compacted layers were observed within 50cm-depth in most of the fields.
Gley layers were observed in a cutting position of the field, while not in a filling position. Ferrous ion reac-
tion was detected only in one field.

Soil available phosphate and exchangeable potassium contents exceeded the adequate ranges on the all
fields. Also, an available magnesium content was higher than the adequate range on most of the fields.

In these fields, where only cattle manure was applied as organic material, the area of poor plant stand was
increased accompanying with the content of water soluble anions. In the fields applied both cattle manure
and plant residue, the area of poor plant stand was in low level.

A high groundwater level was observed in the cutting position of the field, while low level were observed in

the filling position, at a rice irrigation season for neighbor paddy fields and autumn rainfall season.

Department of Vegetable Science

National Institute of Vegetable and Tea Science. Department of Leaf and Root Vegetables
Present address:1076 Izaki Fukuchiyama Kyoto

Kyoto Prefecture public government office
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A New Rice Cultivar for Whole Crop Silage, "Hoshiaoba"

Hideo MAEDA, Yoshihiro Sunonara, Shuichi Itpa, Kei MaTsustrra, Hiroshi NEMoTo*

Takuro Isar™*, Taiji Yosama**, Nobuoki NAKAGAWA™***** Makoto SAKAL****

seskeckokokk skl ok ok

Takafumi Hosamo*****, Masahiro OKAMOTO and Harumi SHiNnopa

Summary

We developed a lowland rice cultivar, "Hoshiaoba", at National Agricultural Research Center for Western
Region in 2002. We selected this cultivar from the pedigree of crossing between Hokuriku 130 (Oochikara) and
Tashukei 174. Oochikara is a high yielding cultivar with large grain and Tashukei 174 is a high yielding breed-
ing line of long culm and good plant statue. Crossing was carried out in 1987 and the promising progeny line
was named as Chugoku 146 at Fs generation in 1995. Chugoku 146 had been subjected to local adaptability
tests and feed tests for livestock since 1996. Chugoku 146 was recognized to be suitable for whole crop silage
from its yielding, and feeding value. It was officially registered as Paddy rice Norin No0.379 and named
Hoshiaoba by the Ministry of Agriculture Forestry and Fisheries (MAFF) in 2002. The main characteristics
of Hoshiaoba are as follows.

1. Heading date of Hoshiaoba is similar to that of Nipponbare, but its maturing date is 6 days later than that of
Nipponbare. Its maturity is classified into medium maturity in the western region of Japan. Its lengths of culm
and panicle are 3cm and 4cm longer than those of Nipponbare, respectively. The panicle number per unit area
is less than that of Nipponbare, and the plant type is super-heavy panicle type. The culm is thick and hard.
Shuttering habit is slightly hard.

2 . Hoshiaoba seems to be possessed of the true resistance genes Pita-2 and Pib for blast disease. Its field resis-
tances for leaf blast and for panicle blast are unknown. The resistance level to bacterial leaf blight is similar to
that of Nipponbare, and Hoshiaoba is resistant to rice stripe disease. The lodging resistance of Hoshiaoba is
superior to Nipponbare.

3. Its yielding abilities as whole crop and as grain under transplanting cultivation are about 12% and 30%
superior to those of Nipponbare, respectively. Under direct seeding cultivation tests, its yielding ability is supe-
rior to that of Nipponbare.

4. The volume of brown rice of Hoshiaoba is very large, its 1000 kernel weight is about 29g. Its appearance
grade of brown rice is remarkably inferior to that of Nipponbare and eating quality of Hoshiaoba is also
remarkably inferior to that of Nipponbare.

5. Total digestible nutrients (TDN) content per dry matter weight of Nipponbare is about 60%, it is similar
to that of Nipponbare. However, dry matter weight of Hoshiaoba is superior to that of Nipponbare. The whole
crop silage of Hoshiaoba is similar to timothy hay in feed ingredients, and its feeding value for cow seems to be
equivalent to timothy hay.

Department of crop breeding
* National Institute of Crop Science
** National Institute of Agrobiological Resources
*** National Agricultural Research Center for Tohoku Region
% Aomori Prefectural Agricultural Experiment Station , Fujisaka Branch
e Satake Corporation
ek National Agricultural Research Center for Kyushu Okinawa Region

ek Ex-Chugoku National Agricultural Experiment Station
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A New Rice Cultivar for Whole Crop Silage, "Kusanohoshi"

Yoshihiro SunonARra, Shuichi Itba, Hideo MaEDA, Kei MaTsusHiTa, Hiroshi NEMoTo*, Takuro Isam**,

et

aiji HIDA***, Nobuoki NAKAGAW , Makoto SAKAI akafumi HIN
Taiji Yosuma***, Nobuoki NAKAGAWA™***** Makoto SAKAL**** Takaf HasHNo

skokokoskok ok seskeskokokokok
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Summary

We developed a lowland rice cultivar, "Kusanohoshi", at National Agricultural Research Center for
Western Region in 2002. We selected this cultivar from a cross between Tashukei 175 and Akenohoshi.
Akenohoshi is a high yielding cultivar with numerous setting of grain per each panicle and Tashukei 175 is a
high yielding breeding line of long culm and good plant statue.

Crossing was carried out in 1987 and the promising progeny line was named as Chugoku 147 at Fs genera-
tion in 1995 . Chugoku 147 had been subjected to local adaptability tests and feed tests for livestock since
1996. Chugoku 147 was recognized to be suitable for whole crop silage from its yielding, and feeding value. It
was officially registered as Paddy rice Norin No.380 and named Kusanohoshi by the Ministry of Agriculture,
Forestry and Fisheries (MAFF) in 2002. The main characteristics of Kusanohoshi are as follows;

1. Heading date of Kusanohoshi is 13 days later than that of Nipponbare. Its maturity is classified into late
maturity in the plain area along Seto Inland Sea. Its lengths of culm and panicle are longer than those of
Nipponbare. The panicle number per unit area is less than that of Nipponbare, and the plant type is super-
heavy panicle type. The culm is thick and hard. Shuttering habit is hard.

2. Its yielding abilities as whole crop and as grain under transplanting cultivation are about 20% and 30%
superior to those of Nipponbare, respectively. Under direct seeding cultivation tests, its yielding ability is
superior to that of Nipponbare.

3. Kusanohoshi seems to be possessed of the true resistance genes Pita-2 and Pib for blast disease. Its field
resistance for leaf blast and for panicle blast are unknown. The resistance level to bacterial leaf blight is
high and Kusanohoshi is resistant to rice stripe disease. The lodging resistance of Kusanohoshi is superior
to Nipponbare.

4. Total digestible nutrients (TDN) content per dry matter weight of Kusanohoshi is about 60% by near-
infrared spectroscopic analysis, it is similar to that of Nipponbare. As its higher whole crop yield, the TDN
yield per unit area (TDN content X whole crop yield) of Kusanohoshi is superior to that of Nipponbare.

5. Its appearance grade of brown rice is inferior to that of Nipponbare and eating quality of Kusanohoshi is

also inferior to that of Nipponbare.
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