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Breeding of a New Rice Cultivar, “Iwaidawara” for Rice Feed Grain in the Middle and Southern
Parts of the Tohoku Region : Akira FUkusaiMA*!, Hisatoshi OHTA*!, Ryota Kajr*!, Naoto TSUDA*!,
Koji NakacoMr*? Masayuki YAMAGUCHI*®, Tomomori KATAOKA*!, Takashi ENDO*® and Yasuaki
TAMURA™

Abstract : “Iwaidawara” is a new rice cultivar suitable for rice feed grain bred at the NARO Tohoku
Agricultural Research Center in 2013. “Iwaidawara” was selected from the progenies of a cross
between the “Ouu-shi395" rice line and the “Ouu-shi394” large grain rice line, both of which show
early maturity and high yield. ‘“Twaidawara” is classified as an early heading and middle maturity
group in the middle of the Tohoku region. It is of medium length and has a thick culm, a long panicle,
and a small number of panicles per area, and it belongs to the super-heavy panicle type of rice. Its
resistance to leaf blast and panicle blast remain unknown, but it is believed to have the true resistance
genes to blast, Pib and Pik. Its cold tolerance at the booting stage is weak. This brown rice can be

easily discriminated from brown rice for food due to its larger grain size and appearance of worse

k1) EIFFEHERIL RZEMFJE ~ # — (NARO Tohoku Agricultural Research Center, Daisen, Akita 014-0102, Japan)

% 2) Bl PP T8 E DY R L SERF s ~ % — (NARO Western Region Agricultural Research Center, Fukuyama,
Hiroshima 721-8514, Japan)

% 3) Bl EAFEEHE UL ESERATIgE €~ ¥ — (NARO Agricultural Research Center. Hokuriku Research Center, Joetsu,
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Japan)
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quality. At the NARO Tohoku Agricultural Research Center, the rough brown rice yield of “Iwaidawara”
is 85.5 kg/a, which is almost the same as that of the high yield cultivar “Fukuhibiki” and 13% higher
than that of the leading cultivar “Akitakomachi.” At the Daitou area of Iwate Prefecture, the rough
brown rice yield of “Iwaidawara” is 68.8 kg/a, which is 13% higher than that of “Fukuhibiki.”, The

new ‘Twaidawara” rice cultivar is expected to spread in the middle and southern parts of the Tohoku

region.

Key Words : Rice, Iwaidawara, Rice feed grain, High yield, Large grain, Tohoku region

I #&

il

BB BT, SR EAER O LB X 09K
OENFIHOBLE S SRR OHEE 25325 S h
TWb, FEIT. 20104F 2 & i RHH AR A D 355 1210a
7.0 TP AR E SN2 LITL ), fE
RO FEE WA X, 20084F O fifl B H K 1,410ha, Fi
%6 % ML £ BL FH9,089ha A 5 20124F o fil B A ok
34,525ha, HFEHEAL AL FH25,672ha & TRBE 19 1234 0
LTWw5 (BRMKES [HiHHEZRO B ®HRER
WOHERE D) o T DT b gL, R KAL)
DRIEHAEHAEE D35% T b % o

SRR AT O KRR O FHF I BV TiE, mE
PHAREIARTOLENTHLIENEE L, 22
T, HAbHIC BT, FRRRER AN 0 2 0L R
ELT, [A00E] (19934EdUIL B RER. HH
1994) [RZHBIE] (20054 HALLBFF K. A S
2006), [RZ ZTD&A] (20074E BLAL BAFFH B, A
52008), [AZR@7z20] (20094 F FHIL (RE kR
H) BH). [DRADD | (200944 F B H 0.
[DORW7=h] (200948 G FRER) S5 sh<
Wb, LA L. SRRSO RARIIE < v,
ZOKHNE L TIE, ShE TOPKBIETIE, £
DAy VHBPLholl ERETFENE, — /T
L AHEOBMEBZ O, 3 A MR 200
VREWEFEDOAEFEDE R ERIIEZONEWT
ELHFREAMEOE R E T TS EHEREIN
o 20144E0 51, PiZE D D 2 L L IEE
Y 128 s S T S 11| 1) 1 e A SR
oo, IS RO BEENE T 5 2 &AW
ENhb,

HFE—-EHARBXIZBWTIE, ERREOR
MAICBRL T, MBIAR (PRSI EEL TR

WETEHHRABE D 720 D i liAs Rk HTwiz, £
CC, BPRRERALESERISE 4 — TlE. K
Ko<, EKOMPERE (Fo) 7205 B
BRadTo C& 7z, ZORE, L7 1 R/ifcid, K
RHXNZ BT BPEDZE L TRV VL,
FHH, BLOZoomMEICBTLHAR
IF 22 i BAE — R S ze 22T, 2013466 H IS
[Wbwizh s | & U CRMKES M S I
FHZAT 5 720 ARE T, [WbWwZb b ] DK
LA BROFEKHRHES - IMTHOZ IO E K
WCET B 720, RO FBAGE S X OFHES 2
g %o

RMHEOBFRIL. BHKEEORET a7 b
Wige THLETEZH01C X 2 0 ARRIR 3 i 28540 o B
. TEER A 3 & U7z B & Y o B Al
ALBAM OBITE | 3 X O BEMROKE 2 92 Bty B 56
3 [ 2 DERR S 2 05 T U 72w UK A i S
AT AOREN ] 1B W TITbitz,

A DB BN B 72 O FEPERRE SRR B2 i A
EHEZIT o T2 72V 2 BRI 3 X 4 &
PR AL L BF 5o A IR — BT KA X
OB BT, AEH. — BRI KR
iBLY (Fk) 7V —=FroEHo Tzt w7
Wiz, BLREERIZE Y v ¥ — WIS IR L v 5 — R
8 3FOEMITIE, FEEE RIS Wiz
Wiz INHDOF AR EHEB L EiF 5,

I RESLUVEREZER

1. RE

[Wbw/ibb | ik, FAETKRE - ZIo [T
39475 | ZREE L, BEAETENO [WHEE95%
(RZZDAH) ] 2LE LTALRRZITV, TDH%
&y EE BEZM-> TSRO MMETH %



BT - BAC A R RO SR R A BE V8 L 72 KRR (Wb wiih s ] OoFK 3

(X1)o HAbHuR PR LLR THEE C & 2 fRH KO
APEE L 72 gL, RAETHHZ L, IR
PEELTHWZ &, AHREMITE 2L 2E
LEMHEE L7

2. EHROEB

20044 1AL R SEMEFE 2~ 4 — 12 B W T A LA
Zito7z (K 1)o 20044 \2F 2 #H L. 20054F 12
Bl B R MOK BESERIF ZE & > & — RSN I2 BV TR
Fa& HEAUMRMERR RS TR L 720 20064F I2F , % fifl 7k
I 200748 IS HACR O EI 2 17\ DLRE, SRt
ELTHE - BEZ 3o TEZ2e 20084E L D [
FRE1162] ORAL THBEIME R, FFEBE R
B, B & OVE TR —BRHGIX A 3515 5 B ali
AT o720 T ORI E L 215720 T20094F & 1
[BL140975 | M5 Rless 2 4 L BRI ICEAN 3 %
bz, BHHABREMkG L T& . ZOMBE. F
BB TPRPLZE L TRV &y HR AR
I BWTIR, BHFOZIHE [5H00E ] X
DIEAEEL TRV Z EPFER SN0 T, FH
IS (S SRO M2 1T o 72 (M © 46
28312% . MR H « FH254 6 H26H).

3. wHROER

ZL oy EN, BIEZH) 2L 2o T,
[Whbwi/ibb | bad L7z

Tt FHT
(e kE1307) 152604
P E203 %
(R XFFH7)
JFbbEF
(J%1075) WII331%5
82Y5.3] ——— (AL VUE)
(H3313167)
H3I331%
(AL VDUE)
334275
97UK-46
g2y ——
(F1LHE)

I FEOBIE

1. TR S SUERBRIHE

HHRIIZB W TERER, 2B, 2R
fi, B X OCZREFEOBE AR ZT -7 (K2),
DUFL BRI S 2w IR D SRR RS o f5 R 2R
L. 5K OU&] & DHEIZIZ20084FE ~20124FE D
P (R4DLEE), [H&722F5H ] Loliid
20114F, 20124F D P39l (4 D TE) ZHv 2,
BRERORLIE " T IHAC00&E] [Hh&z2
IH] WTHhHbo HEmE P T [HLOVE] I
AT [HE722FH] IR (£3). HE
ALK& ] VRS [HE22EBH] XD
R (4, BHE 1, BH2), HEE [5<
DUE ] INRRR [HE22FH] WS
PRV, B THA00E] L 2edil,
(HE72FH] JOPLNIIH RV, BT "M
MER" Thb, WAKKIZ "H Thd, St
& HT B HET TH L. B T
THhbo LKROKIEIE ", KKIZ "RPK" T
Hb (F£5. TI3)o

[WhwiZb b | ORI AR 1B L
[SACO0E] LDA4HRL, [HE22E5] &)
2HEW (F4), gz "hEop” 12| L

B394 75

wWhwib b

BLTIf]395%
(RZZTDOH)

1T [TwbwiEbhs] OREN



4 HALREN T £ >~ & — e 51167 (2014)

K1 [wbwZtbb ] OFREH

AR 2004 2005 2006 2007 2008 2009 2010 2011 2012
At 2 F1 Fo F3 Fy F5 Fe F7 Fg Fo Fio
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T sy 2132
= X 042 0544H-20 06BS-4
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PR 54 % 17 7 1 1 1 1
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HEAL H AL A B ML f A Bl Gl % 1IX

fﬁ‘;‘é i‘fﬁ - N P0s KO N KO M WE WE ik if‘
(H.H) (H.H) (kg/a) (kg/a) (kg/a) (kg/a) (kg/a) (kg/a) (cm) (cm) (A/m2) A% (m?)
ERBH 2012 419 517 hfi 60 05 05 05 02 02 30 15 222 3 60 2
ZIERR 2008 425 518 b 90 09 09 09 06 02 30 15 222 3 60 2
2009 423 520 b 9 09 09 09 06 02 30 15 222 3 60 2
2010 422 518 i 9 09 09 09 06 02 30 15 222 3 60 2
2011 421 520 b 9 07 07 07 05 03 30 15 222 3 60 2
2012 419 518 i 9 07 07 07 05 03 30 15 222 3 60 2
WL 2011 421 520 HT 120 0.7 0.9 09 0.9 0.3 30 15 222 3 60 2
2012 419 518 HIT 120 0.7 0.9 09 0.9 0.3 30 15 222 3 60 2
ZE4% 2009 513 90 0.9 0.9 0.9 0.6 0.2 30 20047/ m? 36 2
2010 514 90 0.9 0.9 09 0.6 0.2 30 20047/ m? 36 2
2011 512 90 0.7 0.7 0.7 0.5 0.3 30 20047/ m? 36 2
2012 510 90 0.7 0.7 0.7 0.5 0.3 30 20047/ m? 36 2

1D HERITEREE (N3%).
2) SR : BLIIEAKBURRICBEOE THR L, Gl Lz, Wik 5k L7
3) GGERH L M FHEBRIE 7 Ao 1R, SRS (2011-2012). ZRERFHE 7 Ahwe 7 ATAO 2
M, B4l - Z0 (2008 -2010). #ZNEREALL 6 H T, 7 iy, 7 A o 3 il
4 WM ORERX S X D AT 1.8m2, YK H 1.8mmo.
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HLOUE 8.03 9.16 85 20.0 415 1.3 199 859 100 83.3 24.2
RIHBIE 8.05 921 30 19.1 400 09 215 884 103 85.7 31.8
WwWhbhwWwiibhs 7.30 917 89 21.1 327 0.3 195 84.2 96 81.1 269
S OUE 8.02 9.16 30 199 385 0.3 198 876 100 85.1 245
RIHBIE 8.04 9.20 76 186 392 0.0 207 86.9 99 338 31.0
hEZTH 8.01 9.14 95 186 531 33 193 74.8 87 727 222
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(mm) (mm) (mm)

niRE %,

wWhbwZhbb 519 284 205 1.83 14.74
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wbwEbs 730 9.13 82 204 307 0.0 167 76.6 110 746 275
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e SN bo. Pias PIOFIIIAHTH S, D
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Wwbhwzb s 8.01 9.19 93 215 345 25 186 74.3 83 69.2 255
HLODVE 8.03 9.18 86 20.1 425 1.8 209 89.8 100 85.1 23.3
XTI HhHBIX 8.06 9.22 77 19.2 422 0.8 232 87.6 98 84.1 29.9
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WwWhbWwzb s 75 37.6 8.07 9.21 90 195 343 3.6 191 81.2 97 780 254
HODUE 85 42.5 8.09 9.23 80 184 480 32 202 836 100 808 241
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A New Soybean Cultivar, “Akimiyabi”, with Resistance to Soybean Mosaic Virus and Lodging :
Shin KaTo*!, Akio KikucHr*', Satoshi SHIMAMURA*® Yuhi KoNo*% Setsuzo YUMOTO*®, Yoshitake
TAKADA*") Shinji SHIMADA*®, Tetsufumi SAKAI*®, Hisanori SHIMADA*") Koji TAKAHASHI*®, Taizan
Apacar*” and Kohsei TABucHI*"”

Abstract : A new soybean [Glycine max (L.) Merr.] cultivar, “Akimiyabi,” was developed by the
NARO Tohoku Agricultural Research Center in 2013. This cultivar was selected from a cross
between “Fukushirome” and “Karikei 623" with the goal of developing a cultivar with resistance to

soybean mosaic virus and lodging, and with large seed size and good seed quality.
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“Akimiyabi” is classified into maturity group IV, based on its date of maturity at Kariwano, Akita

(latitude 39° 32" N, longitude 140° 22" E).

It has purple flowers, gray pubescence and dark

brown pods at maturity. It has a medium stem height and a determinate growth habit, and is resistant

to lodging and soybean mosaic virus strains A, B, C and D. The seeds of “Akimiyabi” are large and

of good quality, and have yellowish-white seed coats with yellow hila.

tofu and miso processing.
“Akimiyabi”

“Akimiyabi” is suitable for

has shown adaptability in the southern area of the Tohoku district. It was released as a

new recommended cultivar by Miyagi Prefecture in 2013.

Key Words :

processing suitability, Miso processing suitability
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A New Soybean Cultivar, “Shuryu” , with Soybean Mosaic Virus Resistance, Good Quality and
Maturity Group III : Satoshi SHIMAMURA*" , Akio Kikucur*", Shin KaTo*", Yuhi Kono*?, Setsuzo
YumoTo*?, Yoshitake TAKADA*? , Shinji SHIMADA*? and Tetsufumi SAKAT*?

Abstract : A new soybean [Glycine max (L.) Merr.] cultivar called “Shuryu” was developed at the
NARO Tohoku Agricultural Research Center in 2013. This cultivar was selected from a cross
between “Tohoku 143" and “Karikei 675" with the goal of developing a cultivar with resistance to
soybean mosaic virus (SMV), large seed size and good quality.

“Shuryu” is classified into maturity group III based on the data of its maturity at Kariwano,
Akita (latitude 39° 32" N, longitude 140° 22' E). It has purple flowers, gray pubescence and
brown pods at maturity. It has a medium plant height with determinate growth and medium height
of the lowest stem nod with a pod. It is resistant to SMV strains A, B, C and D as well as to lodging.

“Shuryu” has large, good quality, yellowish-white seeds with yellow hila. It is suitable for tofu
processing because of its medium protein content.

“Shuryu” showed high productivity and adaptability in the northern Tohoku district.

Key Words : Soybean, Large seed size, Soybean mosaic virus resistance, Lodging resistance, Protein

content, Tofu processing suitability, New cultivar
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720 EWMHEHEIC BT A [ av )2y [id [V

LHBE NS (F22),



33 HALREN T £ >~ & — e 51167 (2014)

|19 FHERGHAWSE (FR)

- WEA LG (%) MR a A% (%)
S e RO s e R e v
Yag)ay 416 439 414 H 214 20.0 21.1 H
DRCRy Sy 39.7 417 40.1 H 224 214 217 i
AZXHY) 39.8 425 40.0 H 228 20.7 217 i
ARLE 38.0 422 39.0 H 219 19.6 210 i
LA 419 45.1 433 =2 21.1 19.2 20.2 i

1) 20104F~ 20124E 03 # 411,
2)  SIHTREARIVIIES RS & B MR GO G BFRETHRITIREIL6.25,
3) ARy | HERHEARH 1" (401 ~ 440%). HIRIEA DY " (190 ~ 21.9%) O, [x
YA IIHEAEAE R (441 ~ 480%) OFELHE.

]20 RN EVEREBRART (A fh)

B REAT AT

Bk A oER U SABL HER KR APk Bk Bwlg

H e Brix —RiEE  BEWOG CERD (351 (58D (B (k1) (F3wal) e

AFER ~ N N ~ N N Ty

(%) (mPa-s)(kPa/cm?) (RE:»5) (35) (#:5) (#:5) (FH5) (9 Fwb)

2010 vayl)avy - 34.1 146 3.0 2.7 2.8 3.0 3.3 3.2 30 OG#)
TIAE T - 32.6 125 3.0 3.0 30 3.0 3.0 3.0 30

2011 vawu)aw 146 - - 3.0 3.0 30 35 35 3.3 3.2 © (%73%)
TIAE T 146 853 - 3.0 3.0 3.0 3.0 3.0 3.0 30

2012 vaw)avy 153 465 - 3.0 4.3 3.8 3.0 18 3.2 3.2 O(#)
TI7AE T 143 86.1 - 3.0 3.0 3.0 3.0 3.0 3.0 30

WD Tyaw) oy | 3 RHOKEEERME, [7 2724 % | ZmEEEE (EPEKREONWEEM IR 5 S ke s

JB& D 4 EREHE ) o

2) Yo, 2010 FIEHEEIICE B T RIIK - INEAFED 12 X B ERL AL - I, BEEHIE LTk~ s
2T L 025% ML Ty 80T - 1 BERTBERE S, 1 BERIKAKRH CHEIL 720 2011 3 & U 2012 4E X JuIN il 2
MOKGEHFEMZ IV — 712X 5. 625 FEK - MR SOEFL v V% W72 IMEdED 3 CEE L 72,

3) E#lBrix. ZIHER L OEBHERIS . B F 22 IZ NP ERF O KEF/ 7V — 712X Al

4) 20114F [ 2wy oy | OGIMEIZF—N—L v (100mPa - s LLI) THIEAREE L7,

5) ‘EREFMiIZ. (72724 4] ZHEdE 35) £ LT, ADO/NER S —5~6 ADFYHETRT,

®21 AN EVERERR (B )

R B HEA
T R AR R R &Y WY Coms gEkh B REe
5 lif > w44 R (ED) (D) (D (5o (D (D) (GED GED fE
(g) (%) (E5H) (BHH) (BbH) (RosHhn) (#Ks5)  (#kS5) (RS5)  (RSD)
A vag)ay 338 0.0 3.0 30 3.0 30 3.0 3.0 3.0 3.0 O (i)
I LAR 35.3 1.0 3.0 30 3.0 30 3.0 3.0 3.0 30
B vag)aw 338 0.0 20 30 3.0 3.0 3.0 3.0 3.0 3.0 O (i)
I LAR 35.3 1.0 3.0 30 30 30 3.0 30 3.0 30

E.D [Yawyay] id 2011 FFEREEME. [ 3222 ] e (=0 k0o SR 2 s s
DE T DL
2) ByESfhid, BAOEEIC L A, 8C T 17 WRREE. LA ¥4 71, 98C T 40 70#% L. b Brix30%
T 1R E Ly LA B & 4 713, 98°C T 245 30 B3 L. hit& Brixd0% T 1 BRIk & L. BATR
Btk BHW L7z,
3)  CHEERHMIX. FEEEY S TV OFiE 3 & L7z 5 BB, 2SR T —1 5 $ho



EAED 0 A ZEFA ZIE RERPAEORDO T A XFfl [V 2w 27| OFWK

vAY | LWL T, BB, e HI22 HiE
< FEBEIIFAED27.1kg/a. BRFEEIT "7,
BEREDH 2 gk E V315, mE L RRE o7,
PDrozers, [YavYav]id [Vavks
7] XD DBFTNOLEMATH RRLE AT 225
T ERPEASR < . AREDSRRPRE <L MBI E D
BND DY S LRoT
2) BERhAER PR Ca T0) 1281 % il
[P a2y & 20104 ~20124F 12 5 IR
FEMEL v & — Pl &oa PR EENEL v 5 -]

39

ALEESERFZET DR E A ISt S s & &
I, HEN6 FEFT OB IS I e (24),0

I A 85 92 M L 72 32 an R 2 AR I B WV T
HTRESENZEL ¥y — TR, [P av) 2
I TAXA) ] LT, EMIZ4 H, K
I 3 HE L, F I a0 B E103% ©
32.1kg/a. MEIX1RA ¥ FEW “Lop” T H
KLHE L5 gl EREW329gTH o 720 BRI
[AZXAHY ] EFL "W Tholzo b TIRRFEMN
Jet vy —BALRSEMZEI CIE, [Yay )2y

w22 MNEINEVERERAR (C 1)

il EE B W
AR s o 7 i S o i
(f%) (fi%) (g) L* a* b* C* (g) L* a* b* Cc*
val)ay 2.37 218 2315 51.8 50 10.7 23.6 1345 49.3 6.4 6.0 177
NER=iSava 2.37 213 226.0 532 47 10.0 221 124.8 51.7 55 8.1 195
T RERTAM
BhRh  BHE  #Whosh Tof FD X VS YIS wne
A gD (%) (%:1) C&ED  CED (D CED  CED  CED g
(K:5) (45) (45) (K:5) (K:5) (k:5) (K:5) (K:5) (K:5)
vagl)aw 32 3.1 3.1 24 27 31 3.0 28 28 O3)
NER=iSeva 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0
WD [Yaw) o] i3 2011 EFRHKHEEEME, [ b3 <5 dduigE e (T O BRI AR 2 e
P2 DIRIAN T 42 [ FEHE ) o
2) BLGELME. CHOEREIZXL D,
3) mEE. L BHEE, a: RBR. b BIR, C: BIEOREZRT,
4) CERERMMIE. FEHEY L IV OFHEiE 3 & L7z 5 BRI, 28R 5 — 1 11 %o
=23 BRI TR EREGRE  (D WEgERT)
HRE IR RiEE EEIL AR
rnfli 44 K5 i s o
(g) (%) (f%) (fi%) (%) (g) Y (%) X y
vayl)avy 329 98 2.26 2.05 58.3 604 38.67 0.384 0.383
haa~r 345 97 2.34 2.09 58.3 592 38.85 0.383 0.382
(s A ) ’ ’ ' ’ ’ ’ |
ToA 329 98 2.32 212 584 540 37.35 0.384 0.382
(R i S p ) ’ ’ ' ' ’ ’ ’
mie S LR L2 [P 2 ) 2w R RIRIE AR RN
D E RE R i /D B MR RE i /D B R RE
& 1 -1 0 -3 5 4 -2 -2 -7 0
A O () O ()
D [awy)aw] id 2011 AEF MM @EMmE, [ b3 a~F) ddvipsie (FEERT O SE AR 2 B s
DRARIRIG O A ERERE ) . [ 2 LA ] 3R EIE (MEHRESH S O JR BRI 0 4 EIREHE ) o
2) BB, DFETOEEICL B,
3) fFiE. Y S BHEE. xRER, v WIROBEZ RS,
4) MK WPE GO, R B85 8) ofREERT,
5) B, RERIRIGTIX [ a~F ), RERKREGTIE [ L4 ] 2L LTRY (15), FLT (08,

Bv (15 O3EBETIHMEL, GatEZ R L7z 7347 —13 32 %0
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Foa  HTIBEOTL L ¥ 5 — 5 X OB 1 2 S205) i B e A it
E ok E o p 4 REORERE ¢ oW A WERRE W
5 o R B
% LI v ot &
i (AH) (em) Gi) GR/#) R At R i ke %) (9 B B K
yavYavw 7281006 45 151 50 00 00 00 00 321 103 329 03 00 10 20
T Javky 726 930 48 1563 48 03 00 00 00 314 100 314 07 00 07 27
AZX A1) 724 1003 44 142 46 00 00 00 10 311 100 273 17 00 17 30
Fr7uX 7231008 46 146 56 03 00 00 10 260 8 231 07 03 10 33
yavYav 7311016 79 180 46 17 10 00 00 390 92 334 10 10 07 40
AT 22X 730 1017 82 160 49 10 10 00 00 426 100 315 17 03 23 37
Fr7aX 7271019 96 177 58 33 20 00 00 424 100 246 07 03 10 33
YavyYazvy - - 50 146 49 13 00 00 00 321 119 343 03 00 10 23
HTBM VavEky - - 52 145 46 30 00 00 00 267 103 327 00 00 10 50
BAT AXAY - - 4 127 44 13 00 00 00 276 100 300 13 00 03 43
Frr7iax - - 46 132 43 27 00 00 00 241 8 237 07 00 07 47
YavyYaxvy - - 63 162 46 33 00 00 00 325 105 327 03 00 10 23
HTBM Va2 vEky - - 53 143 52 30 00 00 00 249 89 333 L0 00 15 40
Reb AX A - - 5 140 53 37 00 00 00 316 100 302 13 00 17 23
Fry7ymwx - - 60 150 53 40 00 00 00 248 83 238 03 00 10 43
1) 2010 4£~2012 4£0 3 7 413,

2) EEPORERE, BEROME 0 M 1 2:

A3, 4%, 5,

3) ME 1:hkb.2: ki, 30 BEF 4kl 5o 6T 7T,

4) FEEOMERELE [AXAY] %100 & L7

E TAZXHY ] ERBELT, BAENIZT HEL K
BHNE 1 AR, FHEEGE A H92% 0
39.0kg/a. MEXFEL ‘o T, ARNEIEN 2
gl EREW334gTH o720 BIRIEREEIX [A XA
V] XhReReHs B ThHhot

BT &R OB BT, FhEho
FHEEIX [AZXAY ] RH119% £105%. GHHE X
[AZXH) | LAEEN “Eom”, HRE
[AZAA) ] LY KENW343gL327gThH o7z, Bl
REEBIZIINTT T W, ERH<T " Thoz,

3) WP BRI BT B ik

(22w 2| ORER) T E A % 20104~
20124E D3 7 AEITIENGLE AT TIr o 72 (F825) . BEEF
D) By HEHPERIEH, %5 IERT
Aty FRARES DS IE25H T, R0 R0 A HATHE 198
YR 1B CTholze 2O b, HFHEE L IR
TiEEhEN[BBITTIE [yF2yh] LKL
TPEDRRESL 2 L0 b BBURRHIA R - 72,
2. FIEwE

BRI, 74 2=V 7oAV ZEPEB X O
LERBRITFERE B 50T % Sah i e o AR A A S o
RS, [ 2y 2] OFH; i 3 s
AT & HIWr S B,

3. HIELEDEE

FTAXYA MY F 27 I21EE5V O THE O H/E
Rt v F 2 WEORAIEELG D B WY TOREE
W Do Fio, FEEMBIRIBREH] (RVFVV) 12
WT BN [FF25 ] BIZENZ D5
(F26). WATAHBCIIEEORAIEET 5. 2
PHEDS "L RO T U NA VIHEAEZ K
HEIZZEIRGDMKT L7225 RO D IS,

vV E 5

1. BiFEhB9F
AFROMHENEHREOWER Z WD &, 20014
Tk [AX A ] OfEfFTHARIZ1730hat i b % <\
KT [Fr7var] 01550haTdh - 722%,
20114ETiE [A X% ) | O Hif§13206ha % TK
S LI LT, [Fr7rux] ik
2132hat W MR E N TWD, 22, [AXAH )]
DRV % MET 5 L5112 “HEOR” @ [V 2wk
v ] 520054 2> SAERHT S, 20114 (2 WA R IR
131,499hallE L T2, [AXH ) | OVERFTEREAS
WA LZHBE LT, 9% EOMT#EMELSS 5 7%
EOMBERHY . [V a2y ry ] OXIICEFEN
FHLRTWINT#EEORF G RO SN TS, £



BAFIED 1 A XY A 7RIS RERPEORDO T A ZHiidE [T 22 27| OFW 41
x25 BRI LIAL O SEh AR P A B U B OBERE— 5
20104 20114% 20124
S g% Iz 1 g% )4 1 gﬁ L s
BE g o W W s
7 Ii 7F 7 It 7 7= i 7
(H) (%) (H) (%) (H) (%)
b0/ G5 ) +1 91 & 0 - O +3 121 O
HHE ORI (M) +2 8 O 0o 8 < +3 105 O BBTT
ST +1 103 <O 1 104 O +4 127 O
- R (EHR) -4 107 < -6 8 <O -5 115 X y oL
TR (d) -7 8T O -2 140 <O -3 116 X
B ) +7 89 X
R (5HR) +2 78 X
R KT +1 90 X ok
e +2 80 X
KAl 0 100 x
AT (BEH%) 0 160 < -18 106 O -14 106 O
RN () -10 9 < -2 114 O -8 101 O
=11y -12 13 O -7 92 O -4 109 O
W HiH -7 124 O -3 104 O -7 10 < yFLE R
NGy -6 99 O -10 169 < -5 113 O
Fp LY -6 9 <O -8 & O -3 9 <
5 Tl -9 101 O -13 92 O -5 9% O
=20/ ¢ ) -4 117 O -9 12 < -1 119 <
JERE (W) -8 104 O -1 106 < 28 X sy
W kgl -l2osr O -0 130 O 70 e
(s -8 100* & -4 310 O
b -6 62*% X +8 8l A
. B () -14 8 A -13 131 . -10 114 & .
ik B (M) -16 107 A -18 152 A -12 8 . TouAa
e _ * T Ah
BEC R (R 21 92 X Hra sk
ED) RSO, P IR R L O B RS
2) FHiiE. O:HE, O R HE, O HME, & R%%5, X 1 H52RT,

7oy VRS H MRS Twa [T
A THREPME L W OEREZH S K& AR
ETHDHZENHBTH Do 20104E~20124E 1217 D
NG T B 2 3Hh el gog iR A 5 X OV BLIb
EORR, [AZXAV] ICHKLT [FrT7va ]
OFFEBEITETFIRERENZE L > & — WL ENIZERT
TIXFRETH 5%, HFIREENTE L & — il
B & B AR AR TIR10% D E ORI TH B (5K24),
L7255 T SIESEOMT@EEO AL 53, PEmK
DL FIFARELFEE o TV D,

[Vaw Vo] Z [Fr7iax] LlEgL
Ty KA CHBIREICEN, ¥4 XEFAL 294
ZNTHRS . WD EE L TWA EIC, B IEASR
Wi EORMALEYE R TV D T2 [V
A LT, REEHREL PEOR ThB

A HEAEEARIIRRE . Ul R S ol T#E
PECEN, EFEFFH LR TRETHL, 0
oo, [Yaw)ay] 2EEIELTEICLD,
F RIS R AL I IS B 1) 2 KT AR ED R
AL - EAVEALICERBNT 2 2 LIRS . F 72
M3 CTHE S B RE 2RI T 5 9FHH ORI
DL LPHELEHING,

2. SHOFE

HAL M3 IR A RE DR 9 FIASK i <17
bhTwih, 7uyru—y—=3 3 vz g
KA & DWAERRZMFFTHIETYA XV AL
VI OFAEEIHT LI ENTE LD BED
KEHERMMALIZE v F 2 v BEOMMZBET
bo Y R EIEAST & nEcid, WPk
FHPAER AR TH Y. S F THRILEENEL
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#1167 (2014)

+]26 KEOEFHIRTEMEROT QA O IEIZ 5 5 BB (5 )

i KEp N F9E (kg/a)

il 44 R JEFLRE QLI LB ALR /44 LB

papa

2011 3.0 332 329 99

vayl)ay 2012 40 282 246 87

Py 35 30.7 287 93

2011 0.0 36.6 40.5 111

ARXLY H 2012 0.0 39.6 419 106

Py 0.0 38.1 412 108

2011 40 36.5 33.1 91

yFaEH 2012 40 310 225 73

REZ] 40 337 278 82

2011 0.0 387 349 90

VagkRy 2012 0.0 30.8 299 97

REE] 0.0 34.7 324 94

D) WAERZEASPI L 725 X ) FENAE LT WA
2) Ny EAIOMAEE, R 150ml/10a. A HUKE 100L/10a.

3) MBI O H 2011 4F 05 18 HAEAE, 7 A 5 Hilfi (ARZEEL 6~7)
20124F 1 6 H 14 H#%HRE, 7 H 18 HiAi (AZEH 3~4)
4)  EEREE WU 1HRICEORZE, Bk, 1&15’5 MBI X B R 2 Bl A L 72

0: 4, 1:f% 2:4 3:/, 4:
5) FERE1IX2mEE L2 AETERL .

Y& =Tl HEWRO [Fr7yuax] 2 [AX
AN EERLTEZ, LAl [Yay )2y
ETA XV ANy F IS e vwizo, &
HBOMEE LTEY A MY v F 2 1$ 5 bk
%A H KA 53 2 0 ERH A 9. T2 K
PR L, A & el U CH TR 8 <L BE
KRRTH DI 0%, BT 2KHH 5 Ok
ELHY, BEEMFIIENRTV, 20X %5k
TECid, 220, AU 2 & o AR E AT A
LT Wiz, O X9 BiEREED 5% 5 L
TW ZENEETH S,

VI BREEEE

() MIEBRIEL I Z IR T,
BRSO (Fu~TFw). iR (Fa~Fo). N
’fg (F4"’F12)\ @‘ﬁiﬁﬂ‘& (ﬁﬁa"’Fm)\ (’ﬁzfgﬁﬁz (F%

N

CHERDHIZNR Y & 2 H &2 5cdi L7z
H B o TR OEMARIS ] L 72,

~Fy). mHEEL (RR~F,). BHES (KK~

FZ)\

1)

2)

3)

B (KR~F2)o
51 A X #
M, A5k,

- RE. 1-34

WEIEFR. 1991, KER
BePEfi Mg i (WK ZBEME D) 120w T
HPFHILSCER 2 34 ¢ 57-58.

FEMOKEES. 2012, FM/KEERIY) R ) A A0 2%

(http://www.hinsyumaff.go.jp/info/sinsakijun/

kijun/1307.pdf)

TERE, WHES5E

B9 % HRE A 7E

I

1978. KEDZHMIZ
RN ORE i &

an Al AR, dbilEdE T REERAE 39 1 19-26.
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RREETIILY VBT 5 XmE [15EEDD] OB

NG Jefte D RIS Y ST
EGE TV il BT T8 —30 0wl A
TH AT

¥ 8 [4%E320] 3HUEEREY BURILEREMEL Y ¥ —) BT, BhmEoko) v
VBTENOF Y A GEE R B LTI995EIC [FHY 4 4] 278, R4 #emplie
LCATRRZIT v PR, REEREIC &) Bk E BE L ED, 20128 CH R L72METH %,
(72135 0) 13 T LER] EFMUMILVY VB TH S, [ LESR] I DEHET XHMEN
AR BRHICBW TR AR, F2, ERBENICBW IR (242 LE&5] kW 4H
B, MRNOBWZIZIZRT 52 &5 TX %,
FREE MBI TH D [ 21355 DAL L - TEBICHE T 5 F ¥ 2 OEBIERS &
CHIARPLCH 5 TE %,
¥—7—NK:J %4, Brassica napus L. TV V. Frahfl, bR

A New Winter Zero Erucic Acid Rapeseed (Brassica napus L.) Cultivar, “Nanaharuka”, Adaptable
for the Kyushu Region : Mitsuyo KAwAsAkr*", Yutaka HoNDA*Y, Makoto YAMAMORI*?, Masako
KaTo*, Mamiko Yur*”, Masahiko IsHipA*? , Ichimi CHBA™ , Tomoko ToyAMA™" and Takahisa TETSUKA*
Abstract : A new rapeseed cultivar, “Nanaharuka”, was developed at the NARO Tohoku
Agricultural Research Center in 2012. This cultivar was selected from the progenies of a cross
between “Chisayanatane” and “Morishi 148" with the goal of developing a high yield cultivar free from
erucic acid and adaptable to the Kyushu region.

The seeds of “Nanaharuka” are free from erucic acid, similar to “Nanashikibu”. “Nanaharuka” has
a higher degree of spring habit and matures earlier than “Nanashikibu” in Iwate. In Kagoshima,
“Nanaharuka” matures four days earlier than “Nanashikibu” and reaches harvest time before the
beginning of the long rainy season in early summer.

“Nanaharuka” is adaptable to the southern part of the Kyushu region. The development of this cultivar

will help expand the rapeseed production area and will thereby extend the regional development of
its usage in the Kyushu region.

Key Words : Rapeseed, Brassica napus L., Zero erucic acid, New cultivar, Kyushu region

D% LI TFEPIIRIRO—HETH L)V Vg

(ZVH ) Z50%FEE ATV, LML, T

+t A 9+ % % Brassica napus L. (UL, [F % VUEBREZEL T Y A, BiFERICBWTS
) eFEY) 2EEET ;Y AMEBAAE. BNT AHoMRBETIEBI TSI LG SN, Th
O HBEEDL VYT ). BRARALSLREIL < % T 19774EICFAO - WHOA AR B &1
BWEE, M SN CTE . 19704RLM R, 2 Al EHMZE U v v BRER O % #h5 L

I ##

il

* 1) BRI ML ~ ¥ — (NARO Tohoku Agricultural Research Center, Morioka, Iwate 020-0198, Japan)

% 2) B EUHESHEEWIFZERT (NARO Institute of Crop Science, Tsukuba, Ibaraki 305-8518, Japan)

* 3) Bl RAFREREETSEZSSEMSERT (NARO Institute of Vegetable and Tea Science, Tsukuba, Ibaraki 305-8886, Japan)

% 4) JC - b ERERERY; (Retired, Tohoku National Agricultural Experiment Station, Morioka, Iwate 020-0198, Japan)

% 5) PR UM R R SETZE R ~ ¥ — (NARO Kyushu Okinawa Agricultural Research Center, Koshi, Kumamoto
861-1192, Japan)

20134E11 8 1 HZAF, 20144E 2 A 5 H#
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(41 1980). PABE. &% 7% EOWCKFHEIZB W
TNy VREEE LWLV Y VRGO B AT
WO ATb Nz ENIZBWTS [FF 7+ %
A1 (s 1994, [7% 427 F% 4] (BLS
1993), [FxAED ] (HHS 2006). [Z% L &
K1 OmEES 2005, ¥4 %5 2% (IS
2013) oMV yEGE, FL o VvaT )

L—MEaR RSy 7 ve— Rt [£5Y
RY ] CHHS  2007) AEK S HRL ¥R LT

%o 19614EO KT A HHAIL, S 512197140
¥ AMARBHILODBY 22T, F ¥ FAE
19904EfX121,000hall T F THHIAA L, LA L.
WAL HEASND F 5 2 D% L IR THEEZ T
HBHIEhn, B HEFFERE FOICEES Y
AMOTFEIZIKRL TS (UNEFS  2013),

JUIH M3 A 330F % 20124E 7 F & A OFEAF AR 13
283ha TAEED18% % i TWwbh, THFE T, kg
WHEOMIN Y Y BGHMHETHL [ LESR] ©
FHEESIINHIIZ B THITbNLTEL, LAL
[727e L &S] IZAHSE W 72012, JUNFEEO X
9 B TIRIEHIATHER 1272 0 . BRIFICL B
P DWW T IMEDOET D) A7 H3Ev. F7z2,
BRI LI AR DS 53 102 L T B L EEA D
B720, BEMICE ) IHEMEREDOBNAEL L7 — A
% HERDB L OPEHIER I L o THRA M
EroTwh, 22T, L) RLOEIT 5 RAEDHE
IV VEEFZ AR OBEAIRD SN TE 2,

(773570 BRTLY VB THY ., HK
WIZBWT [RARLER] XD 4 HEAMAR Y,
Fro, BRBENIIBWT (22L& X)X
RINTH 225, FHo & Fkk R (22L&
S &0 4 PR IS OfEE S A % K

#1167 (2014)

D5 IMMIRDO A FEZ D= — XGRS D MFET
B2 L. 201349 H IS SRS SR & 1T - 720
RPETREHRDOERICET B0, [71E2 0]
DRIE L B, JFER EICOowWTRR T 5,
(771355 ] OFWICH72) . HE IR I 2R
Wbty ¥ — KBSy, WA RSB, KR
BEREL Y Y — BHRBRERGREY B XL O
JiE UL AT B AR R BE R RS A v & — BN R v

OB F RN NI R BGAER, RIS PR
SERBRSE 2 TR L. BB X ORI R 12
SRV 2, F72, BRERFEHRRITTOR
WA B TEBRE AL S w7z 72 &, FEH
KX OBREANNLFFEME RN w72 720
720 S 51T, WILEENIZE X v & — O H AT E T B
ORI, FEWESCRE, xR S, RERH =, ik
A, Bk E BEEE, MRIEER, PR
HREEIESE, BRERUE. W OB BRI
SRR TR A EEREBOFTICTRD
W2 Wz, TROEDHAIEVEROEEFET
B, [RE20] OFRO—HILEMKES
Zat7uy s b [ZEOFME - BB &
il L R O BISE . [HVEEY 2 i & L7z
B 0TI & BTV EEBM OBS ] [KHOEAE
REJIFEFHAEC & 2 RIS ARG B OB sE ] o
Bk % 520 THT - 726

I REHSLUVEREZER

W‘Fﬂ-ﬁﬂé‘ﬁ

(77213 % 20 ] 1319954 5 A (19944F & (3% )
WCHILBRERBSG 1BV T, R o vy v
BCLNOF & A afER A HEEE LT, [FHY T
] BHETH. TEIR4S] Z2lEmBle LTI 72
ANLRBUCHERT S (K1, £ [FHYF5 4]

XK1 [%RE250] OFREE
ER (HERE) 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
AR RE  Fi Fo (F2) F3 Fy Fs Fg F; Fs Fy9 Fio Fu Fi2 Fi3 Fua
fit RARHEEL 18 13 4 3 1 1 1 1 1 1 1
ENE i QOfEfk 24000k o7ffk 43 45 39 12 9 4 5 5 5 5 5 5
o SRICREEL 2 4 3 1 1 1 1 1 1 1 1
;i EN ik 18 13 4 3 1 1 1 1 1 1 1 1
MAREL 5 97 43 45 39 12 9 4 5 5 5 5 5 5 5
e i PR A PRAE PRAdE PRAE PRAE PRAE
(FRAEEAR) (F9) (F12) (F14) (F15) (F16)
[T HE}?‘J‘% Hk
AL AT 9675
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ETS u— ) )
T p— S FIXTIE
R gy
PUH o B
@Bﬁ%fﬁ:l——‘» 75wy — RRIE5H,
il A 2 FE R
FLA g
T wken ) ‘
EIAAER B%ﬁ%::}fA7&**y* REIE148
FHXF 2 R —
25N —
K1 [Z4RiEsh] okik
K2 [HRE570] ORENETEB X A BRSEM:
S it L £ BA #
% L
nufiﬁg o S o 3 ;) it flf
=3 £ £ 7 f=S W
w I I 1t L & & ] T
A EPLRN R Vel Vel ﬁ K% R4 o PR UK
R LER H Vel Vel ﬁ R K H H H b
FHFF ) FF A H Vel Vel ﬁ = R4 H R Ry 55
B, AEAERRREA - MIERERICOW T, BMAER R AL [ 0f] (2008) (12D & Eio

FRETEZROTV Y YIREFWETH ) . [HEIR
148 ] 1A T EHRIEICHEN 2 T )L 3 Y IRRHE T
HHo 1994 B ICF A Z W L7z Ful AU,
19964F LI T oI 2 FEM L. S HIZ19974F B
(2 HGEREA % T 7 B AT 2 47 AT
WA R KTV 3 2 TR & 33k L 720 19984F
BE X D SRIEMBIC & ) TV v VRO ER &
€ % #3720 20004 BE & 0 A2 T BOE P kBRI
PR L 22458, A CTIERFOREARETH -
72728 20034 BT T TR | & AT,
BRI BT 2 A e Mo R, B S L RSB 56
Wt Y7 — 2B 5 RIS I L
720 TS ORBSHD S AR HIK L, 20134
9 RIZ [ 7713 % 5] OXFF TS SR Z 1T 5 72,

I 4FEOBE

1. FRERVEE

[77213 % 9| DOEORKBOPRIFIZRLRHET [
RLER] X0k BROREIIA, NEOA
3A. EROELRBRIETHL (K2), FILIFMK

i 4

[FFF 0 F 74 (B LESR] [R50

BE11 [%Z%E59] OFEK
(RALBEMEL v & — CEFRERT) 128w THog.
20124E7E)

T [ZZLEE] LKy (BE1), KOoEI
RRBET [ Las] IHEL BWRORSIIH
T [ LEE] LAV,



46 WA RN T £~ & — Wi ge s

#1167 (2014)

&3 HEamERAENGE

Tif-D N2 (%) WWEMZY) Rovay )
=] N L s
G é.‘lﬁﬂ/@/;ﬁ) FLAVEE V=L YL UEE Ty U O)E"((ffw 1/(“:101/9
BRI B Fid 59.2 21.3 10.3 0.0 422 994
R LESR 4 63.1 20.1 78 0.0 427 1257
WX ;5% Fi3 62.7 19.7 8.6 0.0 46.1 1169
D) [HEfoIVy YREGOAM] (X, BEMKERY R A EEE [ 27208 (20084F) 12X %,

2)  2003~20114EBE D V-35fil, NRITHRAE I HALRE -2 VT A A7 ax 7T 7 4 THMr L7z

3)  20034FFEEB X UN2005~20114F FE D P4l W%Eé 72D OEMHRDOGHTIEY v 7 AL —

4)  2010~20114EBED VM, 7V ay ) L— b E

2. HRERVEHE

BIAEHIER R T [ LER] KR, £F
ERMZVEIEALRDI|RT [ LES] X)W
(%2)0

. BRI

%% HENDMPONRIIRALRIZ BT 5 )L
VREARE [ LER] R [F¥F 45 4]
ERBRIZ00%TH Y, FFOTVY YBREFDOH
MM THD, LA VBEEOTHRT [FHF
JFs ] R [ LE&R] LEABETH L. W
BEH72) OEMEITRL2%THY. [FFF /5
] D461% £ )RR [ LES] 0427%
EHBETHL, $/20 Brvay )/ L—raRE
994 umol/gTH Y [ LES] R [F¥F
x| X0 Shhotze LAL, K V3
¥/ L— bRfEIE. “Canola” (A F ¥ DF 7 u—
&%) OEFL Abﬁfﬂﬁ”ﬂﬂ.ﬂa*ﬂlgé?”*)?@
FNVay ) L—bEEI0umolll TEENTH
D, [R50 ] K7 Vvay s L— bRz
Hzokv (£3),

4. REERM

[ 727213 % 20 ] OWBHE (Sclerotinia sclerotiorum
(Lib.) de Bary) ffR%IE [ L& R] X &L,
SRR (R LER] L) eRemn (£4),

5. MESH

(727213270 ] OBAHREIL [ LE&5] L
BETHLD, EFEEOWERPI (25L& 5]
BIOTFFF/F2 4] ThEw (5),

6. BEE

2011E BT H2HMRIIFLTH Y. FELEE

OERBFEI (2 LES] BLXU [F¥F /)%
A EFARELZERRENC EA s, FEH RS
DEENREICHEL T2 ERD LN (F6),

&:%)ﬂ‘/\f:o

3 {2 W CHPLC AT L 72,

R4 BRIRPUERE RBRET

2 W TR TR R AR R PR (%)
%0 305% 68.3
LRLESR 17.8 513
FHF ;5% 222 482

. 1) 2003~20114F )& ®$ﬁﬁoammf®£%ﬁﬂ
(BETE70cm. 145, BRI 10cm. 1#RIARI.T) |
WTHIL60M R D F RS89 & B A

2) TR = (Xo+ X +2Xo+3X3+4X4+5X5) /n X (100/5)
n= 4. X= .
Xo: #E (FEOWEREHN0%).
Xy 5%k, Xo: 4 (5~10%).
Xz (10~15%). X4: % (15~20%).
X5 #: (20%LLE)

3)  *: Wilcoxon®FF 5 MM FIMEIZ L D, [ L
XS LTE%KRETHEED Y
K5 MESMHOC R
2 AR (%)  EEEOWERE
LRI 5Hh 97.2 39.0*
LhLER 98.0 315
FHX 552 96.3 17.8%*
#. 1) 2003~20114F B 0)114]1*&0 BT O SRR
(M E70cm. 2 4%, **F'ﬂOcm\ 181 AR T)

12 B\ T300MH 44 % AT
2) [#EFEOWERE]=
(100A+70B+50C+30D+20E+F) / (A+B+C+D+E+F)
A BREERDHIE L TV B
B: BT MEL, KI2d —HMErA LN
C:HRELHMELTVED, BEPVETWS
D : EOHFEH1/20 L
E : ZEOMIEA1/10 ~ 1/2
F : EOMIELT/10LL T
% WilcoxonD 5 MEMAFRRZEICE ), [ L
ER] I LTOBKETHREAEDD

3)

NV &EH B

1. BEMICH T 5 EHERNE

B CaTEER 1) 2BV TR B X O
B AL D 728012, rEHER % 20034 FE 7 52011
ERED 9 AR, BHERUER 2 20044F BE 7> 5 200645 FE 35
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£ 6 AR
I 'Y R B—RHEK — %L
A FRBRIX Ty EREH P BRI FY AREK P ZREK
(HH)  (cm) (%) (cm) (%) (&) (%) (%) (%)
6.28 112.3 81 441 126 9.2 189 435 14.8
P 2 6.27 114.8 49 470 7.3 9.0 169 448 76
3 6.27 1122 44 458 84 838 196 450 15.2
¥ 627 1131 58 456 94 9.0 185 444 125
1 702 1289 50 509 11.1 9.9 13.1 496 156
2 702 1234 6.8 51.0 9.1 9.9 256 529 194
L &R
3 703 1265 5.1 484 144 9.8 237 52.7 20.1
¥y 702 126.3 56 50.1 115 9.9 208 51.7 184
1 707 1530 71 594 137 78 225 515 277
. . 2 707 1476 6.2 54.8 14.1 82 188 50.0 232
=W
FHERSTIA 3 708 154.0 5.7 60.0 10.8 70 21.1 525 9.7
¥ 707 1515 6.3 58.1 129 77 208 51.3 202

1. 201 14FE OFEHESRAEN] - JSIERBRIC B VL TREZ ML, 50, BME. £ RO EB X ORI (FXI2B05
Feti 5B — KD 1 T/ H E TOFEFE) 1IZo0TE 1 XD Z 204 ME L 72,

K7 HNRMICBT AT (EERE - #l )
fhE BART el BRIk B Mk BIR R SRR 3% A
BH A WS TRJED ALY SRR PR ES G 3
HH) (AH) (AH) G @) (m) K) (m) )  (em) )  (cm)
B DA 401 502 626 10 07 104 75 425 42 58 19 66
RAE BRLES 410 504 630 08 05 119 71 479 46 68 27 74
¥¥¥/F5% 420 506 705 03 03 149 65 581 58 56 21 79
D h 406 505 627 07 07 102 45 384 31 - - -
i ARLES 410 507 701 09 07 105 41 385 29 - - -
¥¥¥/F5% 424 508 704 06 06 138 39 517 47
B EAERBIE 2003~2011 AEEEO IS, RENE 70cm, 2 45 BRI 10em. 14k 1 AR Co HFREMIOTI9MEIE 9 A 8 Ho

AT 2004~2006 4FEEES & OF 2008~2011 4FEED T3, 2004~2006 FFEES & OF 2008 4FEL 13N 35cm.
10,000 A& /a. 1 4o 2010~2011 4EBEIXBENR 35cm. 12,500 4% /a. 1 52 A0 FIGMIL 9 H 8 Ho [ L &
ARG, [F9FF 55 4] REENEE L7

2) BIRAEEEE O LMt 2:4, 3:7h, 4: %, 5k, BB B HBEHNCOWTLUTRE L,

L TR20084E B2 5 201 L4 FE DR 7 4R, B ALERER %
201 14E LT 20 L 72,

HIFABRIZB VT, [2%1327%0 ] OMEY &5
X T2zl as] KRS JAWME T2%
LEXR] LV4H, [FFF/55%] LYIOHR
Mol BXIE [ LES] LELS, H—K
DEBIFIZIZFAEETH ), BREILLHED > 72,
—REBE (22L& i) LRl HE
B, =R EBRI D R h o 7o BRI
[ LEXR] LFABRETH 72 (£7). TEEID
263kg/a TH Y. [ LER] @325 kg/ak s
Llprolze BREIER [ LEA] L)RRPEL,
FREB I CHBMEIIFAEETH- 72 (K8,
BH2),

TR BT, (22132550 ohEY &b
I AR E MRS, [ LEs] XY Ep
Sze WA [ LELR] XD 4H, [FHF
JFI AR XD THRDP o FiRABRE L
Ty FELIARE, F—RKOBRED % < BEE
RRBP o7z (RT7)e FHHEIZ290 kg/aTHh Y.
(727 L& &1 @316 kg/ak ) R Ledp o 7253,
HIFHRBR L ) RS o7z (£8).

BERBRICBNT, [2%21357%] TEEEEKX
EBREXOMEBEY. AL S X OCEFEFE L T
by, BRICEZAEFTOENIRON o7z, 8
JEIX TII BRI & 0 FLAS5 ~8emm < & 0\
B RDBED L I TH o 7275, BHRIZFEEL
iprolz (£9)e [ LEXR] ITBWT, 10ad
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&8  HHMMITHT B PR A AT (L HERRER - BRI

- o o THEE it b Fayi i T E i
AR L (kg/a) (kg/a) (%) (g/1) (g) PHBLin T
BRI B M 82 26.3 81 670 3.7 6.1
MIE L &R 97 32.5 100 659 3.7 6.4
FHX ) FF R 109 382 118 674 40 59
BRI B H 95 29.0 92 662 3.8 6.0
EeEii L ER 99 31.6 100 659 3.7 6.6
FHX ) FF % 119 38.7 122 671 39 59
D) RBRAEEB X OB MR T EF L,
2) AMBIEE 3:F 4R 5, 6k, 7 L 8 By 9 Ik,
BRI BT 2 BRI DWW T U,
K9 FHRHICBILEFHARE GEIEAER)
AL M BAAEMD BB IR (EEPN WL E-wsr MR —Hl
v EFE FEHE FEHE e P
(kg/10a) (HH) (HH) (HH) (%) () (cm) (&) (cm) (%)
0 406 503 6.26 0.0 0.0 108 74 40.6 488
P 2 406 503 6.26 0.0 0.0 113 74 425 425
5 406 503 6.26 0.0 0.0 114 8.2 454 454
10 406 503 6.26 0.0 0.0 116 78 46.6 46.6
0 4.24 506 701 15 0.0 131 74 44.8 51.3
Bt L% i 2 416 505 7.05 0.0 0.0 152 6.7 455 455
416 505 7.05 0.0 0.0 152 6.0 457 457
10 416 505 7.05 0.0 0.0 151 8.0 51.1 51.1
0 428 508 707 0.0 25 149 53 50.5 487
. . 2 4.26 5.09 7.06 0.0 25 129 6.1 474 474
FIERS TS 5 4.26 5.08 7.06 0.0 2.5 133 5.6 50.8 50.8
10 4.26 5.08 7.06 0.0 2.0 138 48 50.1 50.1

. ABEEEIE 2011 AR, RRIAREIINENE 70cm, $BREE 6,250 KL /a. 1 5% 9 H 6 HiRAL BRI BN TT - 720
[Z7z L& &S] 2 lanfl, [F9% 52 4] 2gEmis L,

O L

[Tl &s

(77213570

BE2 [%%E50] oF%E

ORAe RS 7E L > & — CRTREER 1) 123V THGE,
20124F- )

720 OBEENEFZIRT TS5 kgD X B L F10kgD
X (LLF. B0 5 kgX B & OHEE10kgX & %77)
IFBE 2 kgX & FREENIIZFREETH > 72, —
Fiv [ 720& 50 ]) 1EREOHINCHE-> TFHEE
LN L, B10kgX TIE T F HEAH388ke/aTHh
D, HEEX (322 kg/a) & V20% &A% H >
Too F72 [ LER] BIUV [FHF /55 4]
IZBWT, BES5kgX B X BNE10kgX Tl kB
X X ) E Y 72 ) oML T 3 5 AT
Ho7zDIZH L. [HR%id 5 5] TREMEOKT
PRON o7z (K10).

2. BREERAICHT BHERIE

1) BERBIREERBRA L Y & — KM
BT 2 BN

HE LSRRI A 2 v & — KBESZH 2 BT
200945 B> 5 201045 BE 0> 2 47 ] Rl s P 3l 1 2 ik
AL 201 14F B2 L SRl ML ik Bl ikt L 72,
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RK10 BRI BT 2 WUHER AR GEIEER)
EEHILEE 2 e FH9E  mBEXE EPENSD Fazii TR

o el
by DR .
(kg/10a)  (kg/a) (kg/a) (%) (%) (g/) (2) "
0 92 322 100 411 672 37 70
2 102 330 102 419 673 35 6.0

7 N
prEsd 5 107 358 111 423 678 36 65
10 114 388 120 419 675 36 6.0
0 126 433 100 424 654 37 80
2 135 457 106 431 660 37 75

i LER
smls 5 130 459 106 408 658 38 75
10 129 459 106 407 657 38 75
0 112 394 100 447 662 40 60
) i 2 133 459 116 449 668 41 65
FHERS T A 5 122 420 107 439 668 41 60
10 141 494 125 427 668 40 65

i RBEEIE D X OB 9 LW L

K1 ERBREERBRE LY ¥ — KI8T 5 A F AR

] BAEM % ] \ B Bk HE
L . A% o
R e A Tt B R ) 521 R SRR
(AH) (HH) (HH) - (cm) (&) (cm)
A ELYA 2.19 311 5.15 55 0.3 141 99 446
LhLEXR 224 314 5.19 5.0 0.3 144 115 50.6
FTA3IFF A 2.19 312 513 45 0.3 156 10.0 46.7

iE. 1) 2009~2011 4EEEDFIgfE, WG 2009~2010 4 BE D P39 fHo
WEME 60cm. 145, #RR 10cm. 1 #k 1 AR Co 3EREM O FI9MEIE 10 H 27 Ao
[ Las] 2dmil, [+ 355 4] 2fEnffs Lk,
2) WPEMRYE 1SS, 3: 89, 40 RREE. 5 60 R, 7R, 90 .
3) WHMIEAEREE 0 1:f 2:4, 3:, 4: %, 5 H&

(7050 OMBWERMAIE (25L&
S XVEL, IV UBEAMETHD [F4 3
FE ] LIFEFABETH - REIIE5 A15H
THY, [ LER] XD4HREL (434
A1 X0 2HEDP 7. WHERYED X ORI E
B (22 LE8] BLXO [4F3IF5 %] EFH
BET, B lE [22L&8] LHBEETH- 72
(F11. BHE3), 7H#EII369kg/aTHV [HiL
ER] LR hholoh EWENTD OEM
F3421%TH Y [ LER] D407% X Y &0
o7ze BRER [HALES] XI)eXHEL TH
EBXOYMBIREIIRAREE CTH -7, THEIZETN
LM ONREBAKICB I 54+ LA VEBRERRI

anlEs) LARETHD. Ty BEAT [%%i352] ezlas]
. [FFIFFAR] D431% THHDICH L., [ % EE3 BEREBEIZBTEENO [%75:135 75
AP R 25 LER] LHRLEL00%TH - (fE) & [ LaER] () ofFysiRee
7= (312), (20124 3 A13H 5, FEVR RIS A £ > & — K

B30 & B Hdfit,)
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F12 BB EEERRE Y Y 5 — KPS BT 5 DU A oA
FHEEOMEE ERERNZ) FRE TRE IR

44D DT o rg) FULA U VY U
(kg/a) (%) (%) (g/1) (2) o (%) (%)
A YN 36.9 87 42.1 667 32 4.0 60.6 0.0
LR LEXR 422 100 40.7 659 31 37 63.1 0.0
FTAIFF A 445 106 453 659 3.3 35 15.6 431

H. 1) RBEES X OREAMEELL LR,
2) BEE 1 FE~TFH, 2:FF, 3: i, 4:FE, 5 Efp~ET,
13 FEVL B R BT 2 BT B B BB

AN R DL Ak MR FEE ML EBRNLY) AR TRE

R i A SR DEE )

HH) AR (m) K (m) (kg/a) (%) (%) en (g "

BRI 5 0 3.10 512 132 8.9 479 333 94 428 666 34 78

R LEXR 3.15 5.16 130 8.0 474 354 100 41.1 655 3.1 7.3

1) 2010 ~ 2011 4EREDFIME, BAEWI B X OMBIIE 2011 FEIED R, [Z2% LE R 2 xmHE L L7z,

R O 11 H 6 He
2) HBIEE 3 . 4rHN, SRR, 6 R, 7 B 8 BHL 9 Bk
14 A B 2 Bk
TR RS BIAEM B BOL TEE O wELsY
SRS T2 ML oFE
(HE) (AR) (AH) (AH) (cm) (kg/a) (%) (%)
a2 %N 10.03 312 4.07 6.07 116 30.6 59 -

WA EBEAREY,  FHF ) F 74 (fEik) 10.03 4.03 417 6.23 162 52.3 100 -

R lLER (%) 10.03 321 4.10 6.14 138 414 79 -

KIRIL R ER A aa = %N 10.19 - 313 5.28 107 254 110 -

- THA I F A FR) 10.19 - 3.20 5.31 109 231 100 -

EENFZERT R LER (%) 10.19 - 3.20 6.01 106 264 114 -

T RERE a2 %N 10.08 2.26 321 5.25 128 30.8 87 439

R LRl &R (k) 10.08 3.16 3.29 5.29 138 353 100 41.8

SCREVLNT BMOKEE R A D 10.24 4.02 3.31 6.01 68 209 105 -

g atery—  FHFEFF A (fEiE) 10.24 4.02 4.10 6.12 70 199 100 -

BRIy — R LER (%) 10.24 3.22 4.03 6.04 55 235 118 -

TE. WU B SE R 132006~ 20074F BE O P39l KIRILBRFEAR A £ > 7 — BEWFZEITNE 2006~ 20074 K T35 fil
AL SRR A BB Y513 2010~ 201 14R BE D P39 fille. JRRRIRL L ERMORBEBAMTHE G & > 7 — RSl £ > & —1320034: B2

D Fro

2) FEVL BT BT3B 2 B Ak

20104F £ H20114FBE > 2 41, JEEJE IS IR R L
WP 2 B0 2 Bl kB & Fht L 720 sRBRAEGEE % 221312
GRS

[Zixs20] & [ LER] X0 BAEWA
5H. B4 HR o 720 BB L OHEIE
[ L&ER] LABETHH. E—RIBEIZR
Lot [%1EHH] OFHEEIX333kg/aT
HY [ LER] 0354 kg/ak ) L% h o
7B W ELR ) OFWMERIIR R o7 [
RLER] XDAREBLOTHEIZRRLEL, 4t

Bl IXFRETH - 720

3. ZOMOEMEICH T B HERBE

WA IR 2 S BRI 12 35\~ "T20064F 2 7> & 2007 4F &
D 240, KWL RER G ¥ ¥ — REMIEITICE
W T20064F BE D> H20074FE BED 2 4R ], ZEAIRAR A B2
SEAERY 12 B T20104F B2 20 5 201 14E FE > 2 4E ]
ToH WL AL RMOKEBT &2~ & — REPU & v
7 —IZBWVT20034FEED 1 4EH, R R %
FEhiL 720 4B BT B BN Z KI4RT

MR RIS IS B W, [RRiE2 2] O
2T TFHF/F5 4] XVI6H, [HR L& 5]
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15 PEIMSERZ X AR 5 Hr ks H
W E 720 b NEGBRALR (%)
=] gwE ~
LS O Eis (o) M SR A Ty S TR ) Lo T VR
Bl E B h 413 072 1152 189.0 04 620 199 97 0.0
YA 418 075 1109 1880 03 65.4 19.0 74 0.0
FHF ) F ¥R 441 056 1076 1879 05 668 182 71 0.0

TE. H MBI 5201 14E R 192 2 EaAR R & L Pl ARRIZ 35\ TRl L 720

x16 [ %5355 OBFBWAEHEDS L OF MM

SERE11994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

|2/ F1 Fe o#r F3 Fa Fs Fe Fr; Fs Fo Fio Fuu Fiz Fis Fi4
K4 (i) (F14) (F15) (F1p)
NS O O
ENIES O——=O
TInsE Y- O O
HHESET O O
TS O O
FIHIEE O O
TH—% O O
LT Oo—0O
TFHEN O—O
D 7THEPo, FEEET TFFXF /) F5%] B v E S

SO [aLasr] Lndhrois

KR REER AW TE X~ ¥ — R IC B »
T 22350 ] ORBME [7H 4/ F5 %]
FV3H, [%2%L&E] LV4HEP o 75
HIE[THH 7 F54] 0% Tkl & 8]
LR o,

THRRERGRBS BT, [%2%132% 5]
ORI [ LE5] XY 4HR P72, T3
HiE [ LEE] L0 DRholah wEhHEYT:
DOEMRIT [ LER] L) EhoT

SO UL MK BEEAN R & &~ 7 — BESERdi& ~
F—IZBWT, [2%I3550] OBRBENZ [F9F/
FHAL XDIH, [Z22L&EE] L) 3HE,-
720 FEEIF [FHFF)F5 4] LNRREho7
W LER] X0 hholn

V HEMEEICK D FERAEME

BRI BT 5201 14F i T-92 & v 7 HENSEH A
FAZ X 2 B IR R & RISIR T [ 73135 2]
DFFEF [ LER] BIO [F¥FF /575 %]
ERIBRICT VY VREEATE ST, Mo HEH
WZOoWTD [RARLESR] LABREDHEERL .

MBS RN EPOREMICET L EERZ LN
5o BIRBEMIZE T 2B 5 FIIUNE
RIS T 5o

VI i EDOEE

FE: LOREBIEILTO2 M TH %,

F7-HGEE. AR X OV 75 Rl & 0%
Mez ke %720, FRE S 7 $RAH I 5 C 903
%o —MARETE, A HER ORIV T 2 RAMR
FESNAETRMEH L. 777 FFHl & D3k
XNy VEBEORANCEES 5

BRI CTORBRBAERE R (22 LE8] X
RRECHEIIH ) . WEHNRE L THREDOR
iR D% NEAERE & EVT . W VR 45 o0 BR A 0 B B 12 %%
Db

VI @& OHBR

[ 272035 0] @ %% 3ROMEZ, [1355]
E %72 —TIZIEA 5> TV AT 2 ERT %,

X BRitEE
[R50 ] OFRMHEEZFEIGITRT .



52 WA RN T £~ & — Wi ge s

#1167 (2014)

®I17 [ %2350 OLEFREMmHAY H & OBLR

HE VRIS I P 315 B gD HE VRIS I PSS 3805 2 IR 112) UHEHRIC BT B
B4 (HH) (FH) HERA D H
XY HRLESR %7503 % 7 HRLESR (HH)
2003 515 514 5.24 523 5.29
2004 519 5.23 5.28 6.01 6.11
2005 511 522 5.20 531%* 5.26
2006 517 5.24 5.26 6.02* 6.01
2009 5.09 512 518 521 6.12
2010 517 5.23 5.26%* 6.01%* 5.23
2011 519 5.22 5.28 5.31%* 5.30
i1 ERBRMNICE T 2B B R ERSER R G > & — KISO5 O BRI <,

2) NHI YA 2RI 2 e L. Wl 5 9 H 2 HBEE] & L7z

* 0 WURERTUIRE SO CHERA D LT B4R

X &% &

[ 721350 X, BRMICBNT [ L&
A1 X ymadias4 HRC, BREBRNICBV T
A AT A H Lo 7o Mo 7 B 510H #%2°
T R BT B EMIEEN L ShTwd (HA
Fe TEMFMAEAS 1981) SN HHIgIc B
VF % MERR A D) ) & R S UL NS 33 0 2 B URE 3
W (Ao HEE L) OMBRE2S. [k L
& B AR IDURE BT\ ME 1224 72 2 T R SR
B [ EAH] IHENZIZIZRETE5EE L
Shb (7). HidkorBy, F& 2 BBV
THER DY A7 BREZIERICEETH Y, [k
0] TRBLES] LVRRBNTHL LD
D, EHEBRB L UHEMEZIZE 5T v FEW
METHLLEZOND,

Tz, BRMICB T 2 REEABRE R R EN S,
(7270032 20 ] 3B PBERRT S B VTINS5
Tk (38), [ LEs] LKL THILRM
BRI OB X ZBPNRA R & (K10) 2355
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Breeding of a New Festulolium Cultivar, “Icarus” : Yasufumi UEYAMA*", Jun-ichi YONEMARU*?,
Akito KuoTa*?, Yukio AKryAMA*?, Masahiro FujiMort*?, Tadashi TAcHIBANA*?, Satoshi KoNpo**,
Hideki YATSU*" and Yosuke KOMAKI*”

Abstract : A new festulolium cultivar “Icarus” was developed based on the results of a joint project
conducted by the NARO Tohoku Agricultural Research Center (TARC) and the Snow Brand Seed
Co. In 2010, we applied to register this cultivar under the Plant Variety Protection and Seed Act.
This cultivar was selected from the basic population which consists of festulolium cultivars bred
abroad.

“Tcarus” is suitable for the cool regions. The dry matter yield over three years of this cultivar was
almost the same as that of “cv. Tohoku 1" and was 4-9% higher than that of “cv. Barfest” based on
the results of four trials in the fields of TARC; nevertheless, no statistically significant differences
were found. This cultivar survives without severe damage in the regions where the winter period
continuous snow-cover is typically under 120 days. “Icarus” should be restricted to use in the sum-
mer and fall, which will help it recover, its vigor where it has recently suffered quite hot and
drought summer conditions, or to use for pasturage in places with heavy snow coverage. The decline
of “Icarus” after the summer is remarkable and its perennial use is difficult in the warm regions
with a long hot summer. The heading date of this cultivar is almost the same as that of “Barfest’.
The plant height at inflorescence emergence and the percentage of awnless individuals and individuals
with fluorescence at the root show intermediate values between those of “Tohoku 1" and those of

“Barfest”. The wintering habit and snow mold resistance of this cultivar in the northern Tohoku

1) PLFARRE T8 b E Y [ 2ERFSEE ~ # — (NARO Western Region Agricultural Research Center, 60 Yoshinaga,
Kawai-cho, Ohda, Shimane 694-0013, Japan)

% 2) MATATEE: AN R AW G IEMZET (National Institute of Agrobiological Sciences, 2-1-2 Kannondai, Tsukuba,
Tbaraki 305-8602, Japan)

% 3) UL R ERFSE L~ % — (NARO Tohoku Agricultural Research Center, 4 Akahira Shimo-kuriyagawa,
Morioka, Iwate 020-0198, Japan)

% 4) FEMNHISAE (Snow Brand Seed Co., Ltd., 5-1-8 Kaminopporo 1-jo, Atsubetsu-ku, Sapporo, Hokkaido 004-
8531, Japan)
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region are superior to those of “Tohoku 17. “Icarus’ is adapted to grasslands in the cool temperate

zones, such as the middle altitude regions of Tohoku, which are used for hay-cutting or grazing.

Key Words : festulolium, forage production, dry matter yield, winter hardiness, Tohoku region
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2010 EFI BV TR A TOMBECTAET AR HEAZZ/2O, LA D T8 HULBEDOMILZ Hli L CTA ¥ » Fom

R6 MK R DOILEHE (%)

o AR X AT
il 20064 20074 20084 20104 P8y 20084F
=B 84 79 84 95 86 98
SN—7 = Z b 90 76 83 9% 86 98
Hdb 1% 85 79 83 93 86 94
IN—T Y= 83 75 75 94 82 95
LSD (5%) 4 NS 7 NS - NS
R7 PHANX1IFEOHFEH (H/H) ESABUHICBT 2 HMFRE (1 -4£9)
o HAH 20064 20074 20084F:
il 20064E 20074 20084  6/12  7/12  8/24  6/11  7/17  8/23  7/15  9/2
V=R 5/26  5/27  5/19 78 60 25 80 20 33 33 28
N—7 x Z | 5/26  5/27  5/21 73 45 35 75 20 48 30 30
Fik1 % 5/27  5/26  5/20 60 60 25 78 18 28 30 25
IN—FY—> 5/26 52 521 80 80 35 75 28 40 35 35
LSD (5%) NS NS NS 09 17 NS NS 0.7 11 NS NS
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FECHREATRD 5 NT25, £ DORRFEITIZIHAE % il
2RO BN o Tz
4) WERYES X O

20064, 20074F 3 & UN20094F 12— & K HE DL R
ROFRD ENTh WO H A A2 %0 72
(%8)o

(A A X ]| O S OHBHELIL, 20064,
20074E3 X U20094E12 [X—7 =2 ] K Dh &5
PICEMTH o225 [HAL1 5] LhxpEHD
DA SNz (3£9). MR, 2007
AP AEATRRD S, MOFERDMER S & T
[(AAaZ] & [N=7x A ] XD dRRLEM.
[HAE1 5] EABRETH 7,

WA RN T £~ & — Wi ge s

#1167 (2014)

5) Mg s

JbiEE BT COMAYEIC BT, ks K
FEICREINTVBRLVZTVIA TS [7L Y
R &% EoBAEDED bz (#10), B
ZHOWE, § b HIRHEHAEDREIIOWTIE [4
ABR]E [N=T7z2AM] L0 HETEH- 7295
RVZTNIATFA 7Ly R [Faa] &b
L IWNDIEM DD - 726

TN B L OHRR=ZRET Tl BERIZBWT
BEOFERDH L L ZRUEOFTIIEETH -
oD T, ZAEDQ—AFEEY & LT ORI L 72,
(4 70 A ] OUEIZ20064E = Bl T O H61 % fr &
[N—=T7 A bM]| % ENHo72 (F1D) 5, A%V 7T

£8 AHAXIZBIF S 1 FLm ki
it il 20064F 20074 20084 20094 20104 20114 Ean
£ H TR 73 63 10 58 20 25 41
N—T 2 AN 65 50 10 50 25 20 37
Hib 1% 6.0 63 10 33 15 10 32
IN—T) = 78 70 10 53 25 20 42
LSD (5%) NS 15 NS 2.3 NS NS
1) BIRRREE © Efg=1~3=9
&9 AEAIXIZBUT B HEERRRLEE
B i 5 09D S 2)
il 20064 20074F 20084E 20094 20104 20114F  SF¥  20064E 20074F 20084  Fiy
£ Huz 30 45 33 35 35 30 43 50 33 43 42
Ne=Tz AN 6.0 70 6.5 70 10 90 6.6 55 70 53 59
HiL 1 2.3 30 2.8 2.8 20 50 30 40 35 43 39
IN—T) = 53 58 6.0 6.3 40 85 50 6.0 55 55 5.7
LSD (5%) 0.7 14 0.9 0.7 NS 2.7 NS 17 NS
1) BEORIZS A TFAAS108 2B 23 RCHA, Mi=1~#=9
2) FERIE S HTFAAD 9 H LIz BU 55 LRt Mig=1~H=9
|10 FEHITBI BEANE, TR B OE sz (kg/a) (AbiEE R E0T)
o D A 12) B 52 20064 &z I 2007 - HERE W I
" - 20074F- 20084F- 20074F- 20084F 20074F 20084F:
£ Huz FL 70 49 1304 70.0 394 196.8
N—T7 A R FL 6.3 5.0 1433 719 330 203.7
Kano PR - - - - 232 161.5
VA PR 62 42 1184 67.9 337 184.1
)y MF 8.0 - - - 289 159.0
FH IR 0G - - 95.9 95.7 - -
LSD (5%) 27.3 65 7.2 143
AL i £ - 3 6 1 3
1) FL: 7=zA MY YA HR: N[ TV Y FFIATFAMFE: AN T72A27,0G: +—=F¥—F 7 I X

2)

AR 4 ] 25 HARAE, MR R =1~MR =9, ZHHi c 4 H 9 Hid, Mg =1~ =9
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VIATTRA TR HELIRD LD T2,

6) TEREIYRRME & Ml {28 5%

[AAaA] & [N=7=zA M EHRTHRE
ARRREL BRFRREL, (1 5] &
THE, R, BE, ®iE BRoXE2VhT, #He
k=R & OGBS R T MO H R TH - 72 (K
12)o Tbb, BEHIITAKEO [Hl 5] &
NI [N=T7 2 A ] OHETH B, stz
IR BRI (N—T7 2 M) [HIE L 5]

LRIBETH 5,

7) fEST
WMIRHRFEIZOWTIE, 7oA e ) A4 Gff
BV TIIHEEDI RO LN o7z (]13), +—
Fx—FZFA [F%3IFY] o1 FEHHEL M
OXHE - WX D QR0 T, BB BB
B2~ AFHOFYHETHKT L. [ 2]
T NOBRER - WIS L COHEEE P72
M IFY IR XD HETENEIID - 72,

R ImBEH - BEHLIC BT B AEREZIE (kg/a)
. e T3 B e U = IR MY
i LD ; [
20064 20074F 20084F REE] 20064F 20074 20084F REE)
AR FL 230.2 2458 106.2 194.1 111.5 176.7 148.0 146.6
IN—T xR} FL 197.1 183.8 101.8 160.9 1378 135.7 1332 1356
AN PR 185.8 1730 731 144.0 1109 115.5 114.1 1135
< Y EAB IR 209.6 279.0 1974 2286 130.7 2381 221.2 196.7
I—2 IR 2430 290.5 170.6 234.7 162.2 219.7 229.0 203.7
TM)I4 M0 HR 2515 339.1 140.0 2436 203.8 1935 2138 203.7
ARl % 2 3 2 2 2 3

1) FL: 7xAbaVYI A PRIRVETAVIATFTA, IR:AZVTVIATTA HR:NA Ty FIAL T T A

®12 AR BT 2RO P9, LERE (CV). #Hi#EfRE2 (SD)

L . £ Ha R N—7z A} Hdb 1%
wH K B Cv (D) B Cv (SD) B oV (D)
HifaG o 2007 252 (398) 259 (4.75) 27.3 (397)
(5/1=1) 2008 22.2 (3.66) 224 (342) 240 (393)
"o 2007 58 (1.14) 54 (0.84) 54 (0.97)
(371-135<9) 2008 6.0 (1.09) 6.3 (0.88) 57 (1.13)
BOE 2007 69.9 154 66.8 14.0 70.7 157
(cm) 2008 705 134 67.0 98 825 11.0
R 2007 334 16.7 321 16.0 35.0 155
(cm) 2008 31.2 162 312 236 340 154
O 2007 56 (1.00) 6.1 (0.85) 56 (1.00)
H1-2%9) 2008 5.3 (1.05) 56 (0.79) 42 (0.90)
#OR 2007 26.7 135 286 152 26.1 17.7
(em) 2008 225 164 258 15.0 24.1 185
¥ 2007 107 155 104 155 109 17.0
(mm) 2008 85 157 87 153 95 180
MoOKE 2007 241 106 2.32 117 255 16.7
(mm) 2008 1.95 123 1.94 121 201 144
#f
(51— i9) 2007 55 (0.87) 6.1 (0.96) 5.1 (0.80)
itk S O R A B
(] — £9) 2007/9/6 37 (1.16) 45 (1.44) 37 (1.11)
Tl T A AR
(B - $£9) 2008/3/17 49 (148) 47 (1.45) 55 (1.44)
EARARER (%) 2008 62.3 95.8 89
HIBBURE (%) 465 415 634




64 HALREN T £ >~ & — e 51167 (2014)

MEAEEICBVTIE [ 722 134FET  NEBIOHKEREFREICBNT [N—=7 22 ]

[N=T7 A L0 dpo7 (K14). CATITFARAE, (AL 1 5] L HANTREDS
8) PRAEME FINEDEh ol MFRERERITIN TH - /2

A avx] %, B 1#b2) oM + (K15,

R13 WA (OcetOay %, W ¥ 7V 13200748 HAL FHE A [BIX] [X)

i HipRD 145 2 3 4 2 ~ 4 FHY
A4 haR FL 32.3ab 46.3a 389 43.8ab 42.8abc
N—T7 A b FL 31.6ab 46.3a 35.3 43.0b 41.5abc
Hde 15 FL 32.2ab 48.8a 39.7 46.8ab 45.1a
IN=7) =Y FL 33.5a 454a 36.3 41.9b 41.2abc
NAT7ua—3 HR 30.9ab 44.9a 39.7 50.0a 44.9ab
F73IFNY 0G 25.5b 38.1b 34.7 44.1ab 39.0c

1) FL: 7xAbtaYY A, HR: Nf 7YY FSA4 7 FA, OG: F—F ¥ —FKIF A
2) WG GHTS %REAEEND DL L ERT

R4 HEAEERE W%, > 7V Iid20074 5L EEA EATX)

i FAED 1 5 2 FH 3EH 4 FHH 2 ~ 4 FHOFYY
48R FL 6.6 12.8 13.6ab 12.4bc 113
IN—T A} FL 6.4 13.0 15.1a 14.7a 123
w15 FL 6.6 11.8 13.3ab 11.4bc 10.7
IN=71) =Y FL 6.2 12.0 15.1a 13.9ab 11.8
NA 7= HR 55 105 13.4ab 10.8c 10.0
F73IFNY 0G 6.0 11.3 12.3b 12.2bc 104

1) FL: 7xZ2raYYA, HR: ATV Y FIAL 75X, OG: F—Fx—FF 5 A
2) BFGHTS %KEFEENH LI LERT

®15  HEFIPUE R OB CRALEAT, BERE )

A AEW 4 HuaR N—T A b k1% LSD.
2007 5/24 5/24 5/25 <1
ﬁ‘ 12
kf‘;“ /a;';' 2008 5/18 5/19 5/19 <1
Ty 5/21 5/22 5/22
2007 36,0 330 382 27
R
. 2008 337 319 336 NS.
e Ty 349 325 359
i 2007 903 977 47 NS.
HiL
o) 2008 606 616 407 1397
Ty 755 797 577
BE (9 2008 0.87 109 114 NS.
N 2008 215 216 224 09
2007 0350 0245 0228 NS.
i
Eii/ ® 2008 0223 0313 0317 NS.
£ T 0287 0279 0272
- 2007 416 337 367 NS.
Jr(ﬁ)ﬁ 2008 369 354 396 022
& Ty 393 346 382
TEEr s 2008 74 74 64 NS.
. ~ 2007 147 129 92 NS.
REd TR 2008 130 143 82 15
(kg/a)

Iy 139 13.6 87
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vV E =

FA 7T AL, FEHABE O TILE A,
HALMETZIL & 5 ICKiRA RIERHHEYE I D R
B, WA BEEICEH B DT, bAETERICS
EFH SN TV L HIRIE, ERAEIRIC R S v
BT A DOLTFEORE D 7 WAL R 72

WCHRoNE, 20720, BIRLITE ORI - i
Tld, BE ST IAEO—EEEDE LR
AZNT Y IATTADPIELS R SN TS, 1
FVT T4 T T ADME - WEERERL =TIV T
AT7IFAED OB EDH, WEEMEEL LT
[FANEeA) ] BIHEERRKTER ST,
L2 L. oo Rtk ETH %720
FER M OVERMASRISHLA AU L Wzl K LT
Wi\, ZD70, RALRENE L ¥ ¥ —TIRE 4R
R TE A, F4 7 T ARITHE U -5 EH WA
TE57xzA M0 ARHEORIEEIT->TE 7,
7 x A hua V) Al Festucalg & Lolium )& & O ¥Efd
ThoHH, MEL LML GG, 072D
Tl RIS U7 fiAs e 0%l fibin, 72 A b1
V7 ABRWOK TRIE S 117219504482 & BEIC
AL E AR L CB Y. 20134 1 A B T37 5
HBOECDEFR SN T W5, &FZHEDB X OF /-t
SHEMAMGD D L. 1A BE R R O % et
FEMCAEH 2 B 20T OB 3 B
IDHRIMCAL S22 20w, ffOo7 A M0
DRV R 7 A 27 i Bt B Gl = O B [
MICYRET2Z LD DD, ZofRERIE
MFEEA L T LATE, MEE ROk T3l
ORE L O ERELETHMEEZER T 5 2 AT

&, RN TH Do 20124E ARG S Nz, DA
E#o [Hikl15] b ZOFHEICE->Twa,

[ AaA] & THdE1 5] &P IEFEERD
SERAERGL V225 [HIL1 5] 3%E5Hho
K45 C ORREFI N BE L 728 % AT - 72 D%t
L. 4702 ] @dEmEe & b Ik m i)
bR LB EERL 720 ZORE.
[RIE1 5] 1k BRE-HBEBIVZOKSDPEKX
TERFEMEL . AEETEIBIEDO D 5 ko]
EVENENIA IV TV ITATTAHREEZ D
N2 BEZzmBRIETVDE, Zhicx LT,
(A a A I Z I C—wEKEDBANED S5 S
NTBY, [HL15] XhdbRV=TAVIA T

It

AZDFFEICIEL o T b AT L Cl3 g
SRR BWTHIBHEEZOMP AT — V125
V% A D R DR D ERE R Z D% ORI EE
T 5, ARBFTIE, FEHICELTE [F 2]
E TR 15 DEWIZHN TR o 7205, B
BOERRZRTLZEAIX O 1 HFHLEIZBNT
b 2% ) AR b, BHEEEOEN
T AR DFFPEIC LS LTV %,

(M AuX] ZEGHOPESEBTHHTE S
ZJxAMaU T AGHE LT, KEETORTE A
O [HIE L 5] & & ITHE B Rk
LT ERMFELTWA,

(A AaA] OFMEHEME L T2 REAE NI
ARG T2 AT ERVETNIATTAEEA S
VT Y9475 AL OB MR HASHIC L - T
BRINZHDEINT WA, FEHH - FEHICHT
IO ALTOT AR LADFMTIE, T4
77 ABEMEO MY & FHAELE T4 7T A
% b2 A - RO G52 EEEE ST &7
(Casler et al. 2002)o L2>L. ZEMICB1T %k
B T5ThsEFFHMiEN TR [)N—T7 2 A
M EWRQFEUKED [fA0R] 13, 2OFER
BHIHAC IR EIRTHE E R DRETHH I

BEEIZOWTIE [4A 20 R] OFEME L7214
I BWT, EHl TRk L 23R IR0 b h
Twa CRILS 2004) FIZTIIEGHIIBITS
TR E S T ST IR - BB
é%h%%ﬁﬁ@ﬁ%ﬁhﬁt%@ﬁ%&éka
Who ZOZED, IREHOTERHRFTOMEIZ
BOWTHOLREYRIRSBO b e o 2 EHN EE
Abhb, INSOMIETIE, FELEBMKTED
PTIRBEMICENS b=V 7 2 22 PSSR
WERHPHELWEEZ DN, PV T 2 AT EHR
MIZL7z7 220 )7 A0ORBHFLEELEbh
b0 Tl ZME—FEFMHATE 42 2] 1%
(N=T7 A ] IDBENRTEDHL DD, 1%
VTV IA4 7T AMEIC IRV, FIRMMEE
B < v, BULHL G T b RLERINY 2R L & 7% - 722010
EEWDRE, SN X TIEEENIRRE 2o T, B
ROBAMNM E CINBEEAIER D% R Bh o7,
(AAmA] R [HLl 5] BEEEZEO TV
bOD, ZOZ LA T A MOy AR
MG THR L 22O RA 27/ LT %,

FLEEME L >~ ¥ —TIZFH 34EHICIZ 1 4EH
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DOWEA260% T TPHEAMET L. A EX) D TIIHE D
B0%FEIEIZAK T L7ze 4FHUBRAMAZ KT 5 &5
BASLIESTT L EPRIN, REEICENRS
F—F v —FTZIABED X ITHMBI0ED
WZh7zo THIRMICFI T 2 2 &3 L <. il
SEREOMICENICFHH L, Z0%ILERET
—EKMEDERREAMRT 22 LI2L 5T, &
MRS B 2 E DK LA I LR R EAM IR A
Yo RUZTIVIAFTFAR T2 AR T AT
E. REFREEEMESROORTEY (HHS
1988, MH S 2007). FiT- kR0 W)U A ot %
PEMT S (4 hax] id. IS B0 B
THILTELEEZOND,
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WEWHREICE L Cid, ARBRCIEW S 02 i
Tl - WO b odz, LA L. HIkE
LTI 9477 ABEWT7 2 A a ) 74
DMFEIIRV =T VIA 7 I ALFA%SELESNTEY
(Caslar 1990), 7 = A 73SV ifliRe+ —F ¥ —
K79 AR TR E W L BHMb R TWw 5
(B & 2004, 2006)0 F 7z, 76 & 09K % & ORI
PEY R T S5 GRS 1975) Szl
MDFFEHEEL S NDE TH LD T, THUIZDNT
FESICT— 7 2 EML T Ok % R 2 265
VDB

PFAEVEIZ 7 = 2 b ey w A CIRAFICRE TR &
HAThb, BHMMEICIHKTLE7 A E) Y AT

[ Auz] & [HIE15] OMBIICE T 5 5%

ORI ESENTZE L ~ & —. 2010.6.8)

Fb 1%
BHE2 MEEZOEEWRAERERE
(AL EseE ~  —, 2010.3.18)
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72v BB RR E A SN LMK GEED RS 1
BVOT, MofsETEFEMAIBCE & FERICE 2T X
Vo [A AU R] OFFliEIL, [N—7=X ] &iZ
ZFSET (Rl 5] Y dEhole £ 5TV
T4 75 ATORME I E RIS, R
235 2 & TR LTS (RS 2004)
EDRHMSNTEBY, [ H0X] OBBIELNT &
BHEGL TR EEZOND, REENEHVW &
W BT AR RRICEME TRt TE 5, 2. K
FEFIZH B & 3 U < 3 St 03 5 7 % ighh Chd g
ENBOT, PIZIZMEH RS R E AR L
THALEN O RO 2SENIRE L ) DHEL < %53
HCBVTH —EKEL LORMEZMRT L L
PEBHTHDH, ZOZ LIZELHIC—EROHHZ
ET S, bPETOFEOFEI VLT = A T
O 7 A WERES S 57201213 TEE
LT H 5o

VI Ets LU - MR LORES

(A4 haA] &, ZORE#EGER =D S
[N=T7 A XD OBEERREL [HIE1
Tl LRSEPETE Do ALiEE RIENT oM % )
HAHI120H TH 5 DT, LZFOMEHIMA120H F
TO, EFENEIE 75 HAMM B X O HALH R
RO B A5 & By b bl e . LR
WMo ST TE 2L EALNS
AN, dbiEE RN v & — (BL) © [X—7 =
A ] OBEEDS T TROWEASHRE SN TS
(H# S 2008), HFKEH) % EE2HZET 5 LAiEE
TOFMIFHEIRETE v,

AEAI) BLOEEAY & HLITH L 55, [H
B 151 1k U CHIR IS Z A D TR RAT AT
THoHI b, FEZFTh BRI #ET
5 LEZONDH, FREH L ETEIFEE %
S7eBtriE. BB oMM 2L 5 2 EBAICEE
L7-EREAT) LENDHS .
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FRLENDFYOZAV A RR—)ILo0OY THEKU
OS5 YA L—IDAEICK T DRE DT

CE R

B & M-V CIc T2 REREMHIGHITAZLEZHNE LT, £ 2F—L2ray 7B
FOMmMbLEMEE L, S LAENEEN T AF Y 748 O3 F) 290k LTHWERER
oY A L— VMR ZIT 5720 ZORBRIZBWTIE, FOFA L=V ELTHKLTBWME%
10g. F721330g78 7 FIZ A, ZTHIUTH ¥ Monascus sp. WARDONL T 2 M L CHE %K, v F 24T
220 L CA0H MR L 720 T ORERTIRMEOY A L— VB L FIC, 70t VBT MY v A%
WD05~1%. F723RFEE 2% EFML2EEIE. PV EOEFIIBE SR o7z YL
B SE, R L2y FH A gz Hnzd A L— Y Dh CIa5 22 0 5 il o ge kR
SNz,

F—J—K: AP A L=, H¥, XyFHA o

Estimation of Stability to Mold for Whole-Crop Rice and Rice Straw Silage Using Stabbed Pouch
Silos : Osamu TANAKA*" and Mitsuru SHINODA*?

Abstract : We carried out several experiments involving the laboratory-scale ensiling of whole-crop
rice and rice straw into pouch silos which were stabbed with a needle to estimate the stability of the
silage to mold. In these experiments, 10 or 30g of previously stored silage was transferred into a
plastic pouch and inoculated with fungal spores of a Monascus sp. strain. After the pouch silos were
closed with a vacuum sealer, they were stabbed with a needle to allow the growth of mold and
stored again for 40 days. During storage, the lag period to mold growth, which was defined as the
period until the time when colonies of mold were visually observed on the silage, was measured as an
indication of stability to mold. The addition of 0.5 to 1% sodium propionate or 2% urea resulted in no
visual mold growth on the silage as well as in farm-scale ensiling. These results suggest that ensiling
into a stabbed pouch silo is a useful simple method of estimating the stability of silage to mold.

Key Words : Mold, Pouch silo, Rice silage
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PA L =TT 28 D 5 WIdHE R
WZZEAPRAT B & R EAER & 25 ThI
SR ENIHFANEMPMEL 25, 2D 5,
MEZICBWTIZ, BRSSP ICHH L TH A
L=k e #§ 6 2 L& o THFRmA
k2o Twb (McDonald et al
1991) 0 ZOBICIE, H A L — Y OiREECpHAS L5

il

L CEWAH#EFTd 5 (Cai - Ogawa 1998). Z D7z
B, A L—VREBROREEOIEL LTiE, &
AW LEE. Thbb, A L— Y olEI AR
I0b2CEATEE TORIHEOHIMAEEH
5T\ % (Danner et al 2003)

=i A L=VREEPICH. YA nOBHERK
FERORSIZL o TERTEIEDDHY, 2D LD
GHAICIAEPENEE LTEEE RS (B s
1999)0 4 AF =Ny THA L —TYET— X

k1) EBFFERESIL R ENIE L ~ ¥ — (NARO Tohoku Agricultural Research Center, Morioka, Iwate 020-0198, Japan)
% 2) PARFEAE TS b E DY R 2R SE £~ # — (NARO Western Region Agricultural Research Center, Ohda, Shimane

694-0013, Japan)
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—VTIHETICAZXIRBEOEETT v T 7 4V A
AWAE L. TD72DI2H CEPEE L TR 2IHFA
WA AL EMEE 7 o T b (Kawamoto et al
2009) DL BBFHICHY A L — Y OlERpH
WAL TR HEITT %, ZNET TR, KF
WCHEGWETHEYA I NIV 2D EPEET
52t 3bH5H (Ohmomo et al 1994), LA L. ¥
A T OBFHORRER Z ) ZERMADEIZE -
THEDEBFBREHLR T VDI (Hhs
1999), ¥4 L= h I T 5LRENOHS %
ST SR TRV ORBIRTDH 5,
—J FAIFZINETIZ, TIARAF V7T LA
B (X F) Al L-EBREFHBOY A L —
V)7 (0% F . Tanaka - Ohmomo 1994,
HH - KBk 1995) ZBAE L 720 AWFZRIZHB VT
. StTERILA Ny F RS A u L LTHL, Z
OHOFA L —=VIZH ERHER L THEET 52 &
XD, BT 2 REREE MBS ISEHET & 2w
PR L7z,

I #MEEHE

1. gEH

A xr=—nray 7 ERMEMEE L THY
7o Tbb, £ Ak —N 0y 7B % 2
(AR, FI5R604. HZHHRA55% . B O KA VERE
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EFH36%. B IO, X2 HBIE ZW402%.
W OKREVRE 2 528%) 7% b ONIHZMR L 72 Hf
Ho 1 (NP R604. #21=895.0% . ¥
DIKEMEREERT2%) \ZKRZMAZTZH O %L
LTz, MR o KERE &= I EERHE (F
F v b Sucrose/D-Glucose/D-Fructose UV-method,
Qa4 T77 AT 427 A, H5E) TER L7,

2. Y1 - ORRFE

BRI W72 A T ido 8y F TRENT JRALK
Xy 7 Ay HEL A X17cm x 25cm, JE £0.1mm)
Thdo TONRTFH A0 fiElbeHwc, &\
Bl, 2. BXUO3&T23MHOY AL —VF
B % 47572 (Table 1),

AR 1 Tl BRI ER IR S Tw B
g, Wi, BX O 7o+ VB (Cai - Ogawa
1998, Danner et al 2003) 12X > THEDAEEFED
FHESND 720052 mE Lz, ZORETIZN
R604DF— 7 ay TEHWT, RO
(HH - fEH 2003) THEZE1mXES 1 mo R
Mmoa—nx—)v 1 Hz2HEL T8~ H My L
7o MrEife. WEHR (HIW - f8H 2003) Tab~7z &
= Rb Ny N o N L St N S B S O i 1T §
3AFMAPHATH T T =T ICFEETT ~
F2Z1kgFORML, NS %8 2emlCUIWFL 72
FBIRE LTI R L L7ze 36 L7t g2

Table 1 Experimental design.
Experimental No. Plant materials Additives (%) D Pouch silos? are:
Experiment 1 Whole-crop rice silage None Not closed
” 4 ” Closed & sabbed
” ” Ammonium formate 0.5 4
7 7 7 1.0 7
7 7 7 2.0 7
4 ” Sodium acetate 1.0 ”
7 7 7 2.0 7
7 7 7 30 7
” ” Sodium propionate 05 ”
7 7 7 1.0 7
Experiment 2 Rice straw (water added) Urea 0 Closed & stabbed
7 7 7 05 y
7 7 7 1.0 y
7 7 7 2.0 y
Experiment 3 Whole-crop rice Urea 0 Closed & stabbed
7 7 7 1.0 y
7 7 7 2.0 y
7 7 7 30 y

1) Fresh matter basis.
2) Pouch silos to test stability to mold.
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530g ¥ DML TR, WmE, LAY
W23 B REMEDOBE I L7z 7 BT 5208
HEOREDEIZIX, FE]T ¥ E=7 4 %05, 10,
BLU20%., 7t YBFFY 7 LA%05 BX
U'1.0%. F 7z, BERES b Y 7 A %10, 20, B &
U30% M AR L 720 TOEE. BRIMO b D
ZxtRX & L7z,

AER2 BL O3 T [ U AR IRS 185
BRIGN TV D IRFEZIRM L 725G EOLEF D
FEINL 005G ME Lz, #k2 Tid2
emlZYIIT L 72 F1R6040%0H 5 % 5 g 9228 H L T
WV FIZAR, TNRHITKE SmLIRML T
WA RIS0% ST L b o B LT L
720 TOYA. RFEE0S5 1.0 BLU20% ML
T25C FC40H Ml L 720 Witk 28 F Ok
DR EFRMEZWEL, S5ITHEITHT S
RO L 72,0

REE3 Tk, PRELTORWHRHIREZRML
A\ COEFEDE S NS 720D 5M% BEt
L7ze BZ 2emicUIWiL7zRIHBIEDF -7 1
v 7% JFWT30gd %M L TR FIZANR
TIRFEZLO. 20, BLUB0%HEM L7z I LB
X O PR O AT IH H X3 2 & FBRIZAT - 72,

3. EMESIUVRESREOS T

WAL 2294 L—203, B (B - 41 2003)
EFARICHZ AR B X O & iR T W R
. A L — Y% 607C T8I ] EEZ 1 L CTHlE L
2o FEWEME DAL H A L— JITEHAKE N
AT3RICAHML (wt/wt). 4T FT1HREEL
TR L - E w7z, pHIZpHA =512k >
THlE L. AREBHKEF Yy 5 ) BXAKE
(Agilent Technologies CEY A 7 4, Agilent
Technologies. HH{. fAHE S 2000) THH L 72,
RER L TlE, HERBUIEERER (VBN) 2 KA
ERETER L (BEA 2001), B2 B XT3
TlX, VBNORXb Y IZ7 vy 2T 2BERE (F-
v b 7YEZ7. UV-method, @32 - 47
7IATA 7 A, L) TR L7

4. #HE

AL =T DHh I THRENLEZRET 5720
2 BT L 72 Ak — v my T — )R-
VA L= (He - - 2003) 555508 - [
L7274 ¥ Monascus sp. M1 WHkONF 241 L —
VIR L7z %2 B, Monascus IBHEIEH A L—

WBWTHHBEEOEVWEHE LTMLN TV 5N
(5 - KII1978), Z ORMDFEIER, TR IR
(Hawksworth - Pitt 1983) 122DV TIro 72

Monascus sp. M1z, RF b FF A ba—AFER
¥ (PDAR:Hb, HK. HH) ZHWT2CTT
TAH W3 LRI EHCERE L 720 oA,
PDAR: H10mIZ EE 9 cm® ¥ v — LI AN TH &
L. B2 2K10mICRRdE L TR Z R L 72,
C OFME T OR T mBkEH R ClE L 72,
FENCHLT-2510° cells/g& % 5 X HWCHEM L 72, 7
By BB I CHBOFRIIE WYY & Lz,

5. AEICHT 2 REMDRE

FA L=V, Bl L 3 TIEME%30g
O, BILUORE2 TEIMEZ210g5 287 7128
L#Z 720 ZNIC Monascus sp. M1% $ffif%, /3
7 F @ L 2 TR ORGSR CHIE Lz,
BRICHEDEEDVTRRE LD LH1Z, £/20 u—1
N= )V 7% EHWFEICE v A — VIR OREE L7z
Wiz g U<, /3y Forbde & EEK05mm O st
T1rEgfl L TRERMIT. £ a25C FT40H
FOWEE L7z (Table 1 ),

FAVL—=YORECITHT 2RELDIEE LT
L EPIC A EOEFE R RIRTEIEZ L, 2oan
Z—HIRTHETRZKRES (BEFE 1~ 2cm)
27 2 DIZE B Mo B % (P2 e4AFH
. P TIiX lag period to mold growth) % #i-X
7oo BB TR IRMRXIZBWTSY F2%H L
HTWX ST, TD LX) BRADWMAVHL ML
WERMFIC LA CAT ORI EE 20 55
B %<7z (Table 1 1),

6. HiEtaLIE

RFFED T — Z 22T, 1BRIX Y4720 3
B, ThbbyF38ToML, ZR5 0TI
BIOE#EREZIOR L, D AT I RER
MXOpH, 7 v E=T&®. BLUOnFEEIZOW
T PHEOHEAERER 7 4 v ¥ ¥ —DLSDE
(Ostle 1963) IZ& 5 THro7ze AENAFLTW
TR O A CAEF I, IFEIM LD & 1 072
FREWHE LTRME L7,

I #& R

1. #HE&1
RER L ICBER L 7204 L — Y OFEENVE % Table 2
IR L7 nliliEE X VBN GRIZEW 42D



72 WA RN T £~ & — Wi ge s

#1167 (2014)

Table 2 Fermentation quality of whole-crop rice silage used in experiment 1.

Dry Organic acids (% in fresh matter) VBND

Matter pH Lactic Acetic Propionic n-Butiric V-score
(%) acid acid acid acid (mg/100g)
46.2 461 1.05 0.58 0.01 0.13 66 74

1) Volatile base nitrogen. Fresh matter basis.

Table 3 Growth of mold on whole-crop rice silage (experiment 1).

Pouch silos Additives! LPMG (days)? Mold Growth3)
Not closed None 12.32 ++
Closed & stabbed None 14.32 +
Closed & stabbed Ammonium formate 0.5% 17.02 +
” ” 1.0% 35.0bc +
” ” 2.0% >4(0c None
Closed & stabbed Sodium acetate 1.0% 12.02 +
” ” 2.0% 31.7b +
” ” 3.0% >4(c None
Closed & stabbed Sodium propionate 0.5% >4(c None
” ” 1.0% >4(0c None
SEM 21

Means within a column with different superscripts (a, b, ¢) significantly differ (n=3, P<0.05). SEM, standard error of

the mean.
1) Percent is fresh matter basis.
2) LPMG, lag period to mold growth.

3) Growth of mold after 40day storage. +, silage is partly molded. ++, silage is entirely molded.

ZNEN013%. B L U66mg/100gicE &F N, V
AT TIIT4E CTHREDORIBEME L 7 - 72,

ABRLO K H % Table 3 1R L7ze HERMKX O A
CARTHEZ, X7 FE2ER LRG0 Levihs
b12~14H T, AEATHED LN LGP o072 ZDFE
BRI DN T, LT ORBRTIZ Sy F2BEH L
TWIXIIARE L2, BB, TOHRDOAEDOAEFICIE
MEDOMIZZENE NIz, Thbh, BH LW
HlTiE. ke S OEE D H ETHbN-0
R L. BE LA MEo—EA T ElcHk
bbbl EFEF o7, TNHDOH EDHFAENT O
WEPMSFETBR LRI HI1E, Thborea
O = — (38 L 72 Monascus sp. MIHIK & Ebih
AHHDTHo7,

W A OowTReE, 7O F Y
BT b AR0S~1 %RMT DI EICE> T,
HEDEFBRBEINGL holze —TH. FRT ¥
EZTAHDLVIEFEE T MY T AR 72GAIC
3. PEOEFEHIETADIZZENZEFN2 %B LT

3BDOBWMMBLETH Y, s Rz 7ot v
BF M) A RIE R0 T BBy TS U
F MU ABIMXIZOWTIE, AEBR THD 5] &
BEBgLLLZA, UL VEEF NY T A
05% WMXIT BN THIETOH RIS EOAEFE D1
BARR SNz 0Icx L, 7a et VBF Y v A
1 %EMXIZBVTIZZD L) akizn (F—
Y FERET), HEOAFEEEIHHT 5127
Yt RS MY T AR 1 BRERERINT 5 LESD
S7ze TNIXEBBEOY A L — Y OUFLINE B
IRICBS 208k MR (AAFE 1996) & IZIZIFER
Tho7,

2. KBR2HLUHBRS3

B2 OFEFE Table 4 (2R L7zo WO RER
X n-BERR IS S e o 720 IRFBBIRINOY S
Wik, PEABFHRIIO6HICHE 2adh oz L
L. RERMEAHZ 51200 T, #EAEFHHUZ
R G2MMDH Y, JREZ 2 BIRML 725512
. A L=V DT v EZ T H#13033% TpH
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Table 4 Fermentation quality and lag period to mold growth (LPMG) of rice straw silage (experiment 2).

Ureal) Dry . Organic acidls (% in freéh r.natter) _ Ammonia? LPMGY
%) Matter pH Lactic Acetic Propionic n-Butiric %) (days)
(%) acid acid acid acid
0 47.1 5.642 0.02 0.04 ND ND 0.012 6.32
0.5 474 6.43b 0.26 0.09 ND ND 0.10b 13.82
1.0 48.0 7.55¢ 047 0.16 ND ND 0.20¢ 23.02
20 46.9 8.25d 0.32 0.16 ND ND 0.33d NOb
SEM 04 0.08 0.06 0.04 <0.01 <0.01 0.01 79

All pouch silos were closed and stabbed. Means within a column with different superscripts (a, b, ¢, d) significantly
differ (n=3, P<0.05). SEM, standard error of the mean. ND, not detected (<0.01).

1, 2) Fresh matter basis.
3) NO, not observed (>40).

Table 5 Fermentation quality and lag period to mold growth (LPMG) of whole-crop rice silage
(experiment 3).
Ureal Dry ‘ Organic acid.s (% in freéh Tnatter) _ Ammonia? LPMG?)
(%) Matter pH Lac‘tlc Ace4t1c Prop{omc n-BuFlrlc (%) (days)
(%) acid acid acid acid
0 33.1 5.02a 0.03 0.15 0.02 0.742 0.022 NOb
1.0 345 7.25b 0.75 0.10 ND 0.18b 0.33b 13.82
2.0 35.6 8.56¢ 1.14 044 ND ND 0.63¢ NOb
30 35.2 8.85d 1.06 0.35 ND ND 1.18d NOb
SEM 04 0.03 0.05 0.03 <0.01 0.06 0.07 0.7

All pouch silos were closed and stabbed. Means within a column with different superscripts (a, b, ¢, d) significantly
differ (n=3, P<0.05). SEM, standard error of the mean. ND, not detected (<0.01).

1, 2) Fresh matter basis.
3) NO, not observed (>40).

WE8LLLERD, HEDAEFIIEEINE L ko

HER3D S % Table 5 2R L7zo MERMEK I,
P EAEM %2 A3 Sn-fgfR (Cai - Ogawa 1998)
DEREDV0T4%IEL, W EOERIIBIEINE
Molze RFEZ 1 %TMULLEA I, nfiflE e =
130.18% 1294 L. # EAFHEIZHI4H & 4o
7o L2l RFBHRIMEEZ 2% EICTHE YA
L—VHoOT7 vy EZ T Ea13063% TpHIZ 8 UL L
L), WEOEFEIHBOBREIN R ko7 &
DYt n-figlE LI SN h o 7,

VD EOKRED? S, RFEE 2 %RERNT S L1
FoTAAxF—nray 7BLUHbLTF AL -
DACEFEHIHICE 2, Zo%HEoOpHIZ 8 ULk
T7 Y E=ZT7&®m13033~063% TH o720 TN
EBEBLOT A L — 2 OIS ZEBEB 12§ 55
FeoE GEHS 1986, 1998) LIZITHEETH - 726

vV £ =
1. WELBRBEV A ONDERAADEEL

eolhke

INFE TR THERTVWSL A EAEBEHEE
BELLT, FAL—YDh T BEENZH
R7zBlikdH B A GEHS 1986, Tanaka et al
2003). H A UNDELFIMADES P E DR S
CAE HBUE % BT T2 ME L2z fNE %725
Lol

Z 2 TR TIIREBRLIICB W T, Ny F2%H
LAWK ey Fa28E LRI Tl LXK &
V) ZERIRADEEG A & 2 F 7 5 RERIX % 3%
FTHIR L7 ZOHRTIE, o == WIRTH
BINDLEIN o BDOHIEDERIE, YT %
FBEHT L2000, Thbb, ZREAOERWITE
Fi&h7 (Table 3)o Wb »hb6HT, au=—
PHIRTHEINL LI TR ETTONEDER,
Thbb, HEEFHBZ Y F 2 EBEHT 5050
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72AEIRFE 2 % UL L ORMASUEETH -7z (Table 4
BIO5) &b, REEFHA L=V PIC. 7
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Grain Ratio, Chemical Composition and Ruminal Degradability of the Whole-Crop Silage of Forage
Soybean (Glycine max (L.) Merr.) Processed by a Simple Winnowing System : Hidenori KawAMOTO*?,
Eiko Touno*", Hiroshi UCHINO*" and Sunao Uozumr*”

Abstract : In order to promote soybean silage production by corn silage producers, the direct cutting system
using a corn harvester was developed, and a simple winnowing system was designed for the harvesting
to blow off empty pods, leaves and stems. This winnowing system consists of the exhaust pipe and
blower that were mounted to the chute of the corn harvester. Soybeans (cv. Ryuho) were harvested
and ensiled at growth stages R7 (pods yellowing, 50% of leaves yellow) and R8 (95% of pods
brown, full maturity). The winnowing system was set up when harvesting the RS stage. The grain
ratio, crude protein (CP) content and ruminal effective degradability (ED) in the dry matter of R8
silage without the winnowing system were 56.5%, 24.5% and 49.0%, respectively, and the ED was
lower than that of R7 silage. The grain ratio of R8 silage was increased to 69.1% when processed by
the system, and CP content and ED were also increased 6 points and 10.1 points, respectively. As a
result, the CP content was not significantly superior to that of R7 silage, but ED was improved to
the same level as R7 silage. Therefore, this system was effective in extending a harvesting stage by
improving the digestibility that decreases with maturity.

Key Words : Forage soybean, Whole crop silage, Grain ratio, Chemical composition, Fermentation
quality, Ruminal degradability
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Chute of harvester

Fig. 1 The simple winnowing system which consists

of the exhaust pipe and blower.

Fig.2 The operating situation of the winnowing
system.

HEO/NSWEOFRPEREFELRERIL L T2
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EH L2 550emTOFERIME) %4 TOD2I7W0,
TN Y MICA - 7Y % 10 — L R — U IZHH
WL7ze ZOMOEREFMIEIE VIR L. MR
T WAL WREVESERF AT 520N b b & sl
ML, X RE - M0 L CFEHEOWEICH
Too = R—VIZ8FICT vy Y7L, #9677 H
B Ok, KX 3METOME Lz, 4L —I%
YTWIE R= VB IREL 2785 BB X UL,
THE2 S —ERmTOWML, IO ERA - MinL
THER=VH)F T T NE 2072872,

2. {25

R > 7V % 60°C TT2ME BB . w2
lkgh FHELH - ZEITHBEL., FEHEGE KD
72o A L= VHEWA0gE 4 C T T—W, 4f5E
DK (160ml) THH L, #5 AEMIZ L > TpH



WARIT A AGEREEIC L o THBE. L 7Z2KRET A L= 79

Table 1 The harvesting conditions of winnowing

system for forage soybean.

Specifications or

Item
performance

Yield of forage soybean (kgDM/ha)

R7 stage 5336

R8 stage 4704
Tractor (Kubota MD77)

Engine output 77ps/2400rpm
Harvester (KEMPER C1200)

Working width 125cm

Cutting height 14.5c¢m

Cutting length 10mm
Bucket (IHI Star MBL2010)

Length and wide 170cm

Capacity 2.0m3

Blower for winnowing
(Shindaiwa EB802 x2*)

Engine output 3.2kW/8,000rpm X 2*

Air speed 30m/s
Working speed of harvesting

Without winnowing treatment 0.72m/s

With winnowing treatment 0.70m/s

*Two engine blowers were used.

%, Mk a~ by 74— HwiToES
E—NVTN—RAFTNNE (KBS 1993) 12X -
THERE (LM, BEfE. 7o Yt VM. n-BERR)
%, BeRILEGE (B SR EEHMERTZE S 2009)
WX o THEMEARER (VBN) 22z hil
E L7z TNOEHELBREZETOVBNEIG S
VZaT7EHEMBL, F4 L — IFENE % 55l L
7o (EAEEVRH AT ZE 2 2009) F 72, A
L — ¥ 1 kg#60C TT2ME L @AEZH: L. 1 mmE 72
FAmmDORI ) =Y EDIFIh T4 YT IV
(ST —H v F 4 ¥ )V SM2000, HRt&attL v
F . WD) TR L CHEIENR S T & % E N
ALFBRIZBE U 720 SRS 00T 1 1 mmiS e L 72
F T E G, 135T 2 REEINEGZER IS X 280
REFE (ARERNEEHMETZES 2009) 12X 5
MRS My v o528 (CP). HURNE. W&o 7
I —VMIGT S — Y = v MM (NDF),
M7y —Y v M (ADF), M7 —Y = v b
Vr=v (Vr=v) HGrEllE L7, %8, NDF
OWEIIIHEEEEF b)Y 2 OFMIEE . NDF,
ADF. V7= VIZIRG Z RV TmR L7z, CP
HoTEME Y V87 MO 4 % Krishnamoorthy et
al (1982) OHET, HES ¥ 37 B OEE % Roe

etal (1991) ofiETwmd s LIz, BT —
Vv MEETICEETNACPRE A v Y
EL TR L7 (HfafEF eSS 2009),

3. RBBEMHLEER

AmmiZHFEL 72y TV ARG, F-Hh=a—
L a3 Lo BRBMMERSE 2 (RE457 kgl
518kg) Z fitik L 7zin situihill X % K %% 'E NIHALEE
P RE Lo A3, REILTLIS% (H24)
DF—=F ¥ =K 7 I A% 4 L— VA 2kg
FMAZDO%1H 2T THRE L, K&
ZHHEN S, fRAFE~NDOE—F =2 -1 D
PR L OFRBEHIIO VT, HIbEREWEL v
5 — 2B LB RS FE R o TIT o 726
B 7N 5g%10cm x 20cm. HBHE53 umd KR
I AT IVEINY 7 (Bar Diamond BG1020. =1
A SR, M) ICANRTE —-HH TSI, 6.
12, 24, 48, 72WRMREFE L7ze F 720 PRIEE (0]
BYEWS) OWEE. BEPA TNy 7 R EE
WTHZEETI240C D BEIC 1 HREME, M4 H
NIFE U728y 7 LB O TG & k% 1T - Tl
ZWE L7 (HAGERHEEHETZES 2009) 0 K5
ZEH (t) B REMoORHE (v) %

y=a+b (I-e <), {t>t0}
DOIFIZ MR E 7V (Dhanoa 1988) 124 Tix®d,
SR S Ay FEE SRR S & 2 o) 55 i E B e,
T YA L0 HH L7z, BHEIE. BEARKENTZE
HMEAEL Y ¥ =0T X5 A TSASI2 (SAS
Institute Inc, NC, USA) O3E#IERE (NLIN) 7
Oy Iy EHWTTo 70 F72. A E N o H
B (k) #5.0%/h& L. K% H WA
(ED) #»

ED=a+bc/ (c + k)
DEF NV (@rskov + McDonald 1979) 2> S5 L 72,

4. IRETEEIR

GAAERIT T — NV R— )V % L L7z —ToRiE 5
BT & o THEIT L. AT (P <005) 2589
SN7A12E TukeyD A F 22— 7 ¥ MU E
TEHELB AT o720 BHE. BHOKERTFERE A
HX Y5 =0T AT L5 TSAS 9.20 5 5 B
(ANOVA) 7u ¥ Y x &l L7z,

I # R

PFAL—=JIIBITEHLIEXOXHIE, R7TA
F—=3 (BWMIXDOAK) ZR7TX, RIA T — I DMt
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WLFX #R8IX, R8A T — ¥ oA H L HE X % RS,
EXERT . FRHXOMEEDFEE AL, RT
X A%50.7% R8IXA%56.5%. RSJAE[X 769.1% T & -
72 (M 3)o ABFZE TN TEIBROEEG %
HELTWaWng, a7 oI -

69.1

50.7

Grain ratio (%DM)

R7 stage R8 stage R8 stage

winnowing

Fig. 3 Grain rate of silage material.

Table 2
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THFEIMZIT N v MHIZITE A S W
TITo 72720, KRPEEO—HOBREIZLEEDED
R Lol RICTEOBESPEL, BEIh
DOPFTRTRRLERTHH-72L T 5L, RIXERS
JIGE XM RO THEE GO, D RREEDORRIER
1341.9% L MR EN7ze A L=V ORI S. 5

m B BB N IR 2 K 2 W R L7z
B &2 T 5 & RXIFRTIX & Tz
Wz, NDF& ) F= v EREPEP 72, 2hb
AT — Y OCPERDEIEED NG5 7205,
R8XIIR7TIX L ) b CPH &S v 37 HoH &
DED o7z, RYAGERX X, REX & ITHIUENE &
CPEEDE L NDFE ) 7= v &' Ko 72,
RIFEGEX ZR7TX & X2 &, HEEN & EIEE VA5,
CPRNDF & DEIZRD LN h o7z, CPOME
IZBW Tk, RIFAGEXIIRTX & Y & CPH o]k
¥ NI HOEEIEh 72 b 0D, FEEMES Vo8

Chemical composition, fermentation quality, and in situ ruminal degradability of two different

harvest stages and one winnowing treatment of forage soybean silage.

Item R7 stage R8 stage R_8 stage SEM
winnowing

Chemical composition
Dry matter (DM; % FM) 32.3b 63.82 62.52 0.67
Crude ash (% DM) 6.82 6.1b 5.8b 0.10
Ether extract (% DM) 8.7b 8.0b 11.92 0.46
Neutral detergent fiber (% DM) 41.1b 49.1a 41.5b 158
Acid detergent fiber (% DM) 34.8 39.0 335 1.30
Acid detergent lignin (% DM) 7.0¢ 11.4a 9.8b 0.24
Crude protein (CP; % DM) 25.3ab 24.3b 30.32 1.32
Soluble protein (% CP) 4582 41.9ab 39.1b 1.05
Degradable protein (%CP) 49.1 472 49.2 0.66
Acid detergent insoluble protein (% CP) 5.1b 10.92 11.8a 048

Fermentation quality
pH 45b 6.62 6.42 0.05
Lactic acid (% FM) 2442 0.11b 0.13b 0.03
Acetic acid (% FM) 0.52a 0.21b 0.12b 0.04
Propionic acid (% FM) ND ND ND -
n-Butyric acid (% FM) ND ND ND -
Volatile basic nitrogen (% TN) 6.82 1.2b 0.7b 0.15
V-score 94b 1002 1002 0.26

Ruminal DM degradability
Soluble fraction (%) 33.2a 17.9¢ 20.5b 041
Slowly degradable fraction (%) 43.2¢ 55.0p 67.52 1.02
Degradation rate (% h—1) 7.6 65 6.7 0.28
Lag time (h) 24 2.6 2.8 0.13
Effective degradability (%) 59.2a 49.0b 59.1a 1.03

FM, fresh matter ; ND, not detected ; R7 stage, pods yellowing and 50% of leaves yellowed ; R8 stage, 95% of pods
brown ; SEM, standard error of the mean ; TN, total nitrogen ; Means in rows with unlike superscript differ (P<0.05).
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BRGNP o720 FEEEAWE L, W LOALE
X3 EEEE2SR S, VA a7 T L& BEFT
Holze 72720, RTIXKIGFLEES B OSHEW h2%%
8 2 CpHAMSIAL T LT w722y, HMEOTE >
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RA Y NED o T2 FNDRERIIEEIRD LN
Bholzs

v % £

TUNA VRE—V ALy ¥y OBEERTIE JE
DI & o TPHER itk L. sk & £ stk
HEV DFRATILHF D 7= % R L CorlEd 2 U R 2317
bhTwd (HES 2006). = OEGER O %
FF2 7201203, BRI RIS U 7oA % 7 8 )
OHRIEDVETH HA5, TN, Y EDRFIFFBE W
I HISHZERICBWT Y. 2 DI % O R EE O
TN & MDA (R 2006, Furuno et al
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LI ONILE E 2 D EARFED L 5 1IN —A
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VoD 2 EDHL TR 5T,
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F =Y (KFEM) LR7TATF— VIR gL 72
P42 OWf7E (Kawamoto et al. 2013) Tid, WA T
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T = VI L CR8A 7 — ¥ F T % 3% & ¥ il
BRI X > T EEEGEZ SO G OFEE
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RRENBEFFETFNREMFREICRILERARA LY —AT
Y - BEB UVEE LTcFROBSTENERE

EXCIE SRSt Vi S = S S
Wk

8 L AU R bR B O RTE R RS — IR EIT IS B T ARG L D A TR T
IR O BT E DR & BT AR S I, RNPED REEA~OFHRNE S SN, 22T KB
& — NI B TR % & AR - B L7224 & 0 15 & N7z v S0 o U E % e
L. FEEEICH - BEE L2 o LKL 720 2 OMH, SHHET OB 20w Tl iu e o 7 A
(Cs-137. Cs134) BL I H (H31) BTN OAMINTHD o 7225, Filth O PRBRE . MG, IF
figd & VRO BEHE S v F#E (L1831 IR TH D BiHEL > v & (Cs137+Cs-134) 1dEhZF
231, 173, 60. 95 (n=4) Ba/kgTdH > 720 T 5 OPEMILEAG7B)E O %E 8 72 £X iy Hh D FL e
100Ba/kg & D A%V bDTH o720 F 72, FREGHIZ OIS & OO BGHHRCsiR L & it L THIRIS
FWETH - 72,

F—T—F SR T T A R AL

Residual Radioactive Cesium of Pasture Grass after the Accident at the Fukushima Daiichi Nuclear
Power Plant, and Cesium Levels in Beef from Grass-Fed Steers at the Tohoku Agricultural Research
Center : Miharu Yonar*", Rieko Horvo* ", Mai IMANART* ", Nobuya SHIBA*! and Akira WATANABE* "
Abstract : The March 2011 accident at the Fukushima Daiichi nuclear power plant has impacted
agriculture and fisheries. Radioactive pollution of pastureland was announced in Iwate Prefecture on
May 13, 2012, leading us to record radioactivity levels both in pastures and in beef from steers fed
this forage at our research center. Four steers were fed on pasture grass during the summer of the
accident, and then fed in a shed on grass silage during the winter. The animals were slaughtered in
April of the following year, and radioactivity levels were measured in the liver, heart, Musculus
trapezius (MT-muscle) and M. semitendiosus (ST-muscle). The residual radioactive cesium levels
in the pasture grass and grass silage were 101 and 61 Bq/kg, respectively, based on an 80% moisture
content in the sample, and those of the liver, heart, and MT- and ST-muscles were 6.0, 9.5, 17.3 and
23.1 Bq/kg in fresh samples. The contamination levels in all samples were under the criterion for
cesium in food set by the government.

Key Words : Radioactive cesium, Grass, Muscles, Edible organs, Grass-fed steers
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B (1) 201146 ] 44
HEY KR4 L= 20124F3H 61

EKEB0% A & L TCs137 & Cs134D B3t 2R
FESHFSICoOWTIEN 1 251

BUF B BB 4= A O R R 85

BAED 4 A3 5 7z Nl & 5 A O ROV B e
R MEMAE (AL B, C. D) ICi# L7z, F2ox)
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L7zo xR E U 7-EHUR o O R 13 e H B DL
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A AR 20124F4 7 180 11.0 29.0 ND
A (201244 1) 130 96 226 ND

il 6.2 ND 6.2 ND

Lol 8.0 6.2 142 ND

B AR 20124F4 7 20.0 11.0 310 ND
A (2012428 1) 130 58 1838 ND

il 8.3 33 116 ND

Lol 98 59 157 ND

C AR 20124F4 7 11.0 70 180 ND
A (2012428 1) 78 41 119 ND

il 30 ND 30 ND

Lol 49 30 79 ND

D R 2012441 10.0 4.3 14.3 ND
I, (20124:10H) 11.0 48 158 ND

il 32 ND 32 ND

ol ND ND ND ND

E FERR (3 UEHILE) 20114E4H ND ND ND ND

(20124:10H)

7 1 NDixNot Detectable (MEHHBRALIT, Ak ok
Cs-137HHBRFUE : 1.5~29Bq/kg
Cs-134 I BR 5 © 20~2.7Bq/kg

131 BR A : 1.9~25Ba/kg

* 2

ATRBMORERR © YU IR ) 7 OB B HIE DR RO W T UPIR234E 6 J129H

http://ftp.www.prefiwate.jp/view.rbz?nd=4399&of=1&ik=3&pnp=64&pnp=588&pnp=4399&cd=33147

* 3

B > 2 % S UEROEERFAEO LI LIZoW T (PH244E 2 J 3 HAF 231

53397 2347 452300

Gy 23KHMEEAT . BMOKIEREE - ReERE. EERE. KETRE@H)
http://www.maff.go.jp/j/syouan/soumu/saigai/shizai_2.html
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HoltFEZoON5, FHOHFATHFMECsHED
e I AR B o 2 AR 5 T31.0Ba/kg T - 720
Z DEIZE BB L - TH L 2012461007 &

xR 3 BEMECsHRIVICB U 2 FIBALITHME (Ba/kg)

AL Fiy SE gz

AR 231 71 a
DT 17.3 39 ab
JHF e 6.0 35 c
Lol 9.5 6.2 bc

1) Cs-1378 X UCs- 134D 45T
2) ab.clilfF5 B THE % Lp<0.05

R (MT)
250
200
150

10.0
R2=0.9987
p<0.01

(BY/DY) SIVETEES

5.0 =

0'0 . - .
4.0 6.0 8.0 10.0 12.0
HLEEHERGR (kg/day)

JiFl (L)
140 -

120 - r~
100 |
80 -
6.0 - ]

40

(BY/PY) ~IUAEEE

¢ R2=0.3243

20 4 p>0.10

00 - : - -
4.0 6.0 8.0 10.0 12.0
HLERHERGE: (kg/day)

D S 7z [ o i BE 7 T A e A
(100Bq/kg) ** ICHE S L TIRWMETH - 720
WERMA 2 AR (£3) L IAh T,
W ECsHDOFEIMEIC B THIRIEHN L ) & F
A 7% < FERERRG . EIEF. OB, P ONELC
B TECSERMED R 2 o 720 I D D WITIK & i
LE VAT CIE SHEU EoENBS IS, L
2 L. Tukeyll & 2% EMREDFER. KA TIL,
PIEAH B AR L RO PECs & FHIE L A B A1
RO O NI o720 i & WIETOERFLE D E
122w CidKurdriavtsev et al. (2006) O #HFIZH
WT, Y ITOYR Yy AEERAHA LV EED

PRERR; (ST)
350

30.0 *
25.0
20.0

150 L RZ=05761

100 p>0.10

(8M/Dg) SIVAEEES

5.0

40 6.0 8.0 10.0 12.0
HUEVRHEEGE (kg/day)

L (H)
140 ~

120 L 4
100

80

60 \ 4

(8Y/Dg) IV TS

40 | R2=0.345

p>0.10
20

00 - + - )
4.0 6.0 8.0 10.0 12.0
ML EHERE (kg/day)

2 ERfERIE Ty A GEHE & TP ATE G O BIAR

¥4 FAROARBORSBEFCHETL2A50— B2 ET 284, LA OBRSBESFICET 285 0EOZ
D (—) » (1) OBLEITHD EEAFFEREIED 5 BT EWE % 2D 51 K OB SIS OB IEdED —
WEIET BRI OWT CPR244E 3 AI5HANT  AZI8031558 1 5 TR 38 £ 5 R A i 22 A Rl o)
http://www.mhlw.go.jp/topics/bukyoku/iyaku/syoku-anzen/gyousei/dl/120315_03.pdf
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L R EHNGR IS G A E E LTl S e MEREEIIDOHE T OBE OB TIZ AR wv X
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5 EEREENT WML R VA EE N TV LB —FTIEI X b v F 27 OIERED
= E MDD Y PR T~ ORE) M ORR Sz,

F—T—F AR EESY R, B RE, RE MEE

Investigation of the Factors Reducing Soybean Productivity in the Tohoku Region of Japan :
Tomoki TAkAHASHI*Y, Hideyuki MocHIDA*Y, Mitsutaka SAKAKIBARA*?, Sho MormMOTO*®, Hiroyuki
KoBayAsHr*” and Satoshi ABA*?

Abstract : Soybean yields have recently been decreasing in many parts of the Tohoku region.
Factors causing this low productivity were analyzed by a field investigation and questionnaire survey
about management of crops, soil, weeds, plant diseases, and insects. According to the results of the
questionnaire, growers recognized yield declines in 55% of their fields and suggest that issues with
grain filling and vegetation biomass may be associated with this decrease. Our field investigation also
showed that both grain filling and ripened pod number are low in fields with low productivity. The
construction of underdrains, soil management including the application of the major elements or liming,
and adequate depth of the plow layer were identified as factors to address to increase soybean yield.
Although 45% of growers noted that weed damage had recently worsened, the fields where weed
damage was pointed out were not low-productivity fields. Serious weed damage is probably due to a
lack of herbicide application at the optimum time or to an increase in difficult-to-control weeds. A
high population of soybean cyst nematodes was observed in field where resistant cultivars were not
planted continuously. The yield of soybean decreased in these fields.

Key Words : Soybean yield, on-farm investigation, soil, plant disease injury, insect injury, weed loss
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FpHdI, mALIcR < BPNIIRE B2 % 4
TR THEMEPRE S R D [ EMIE. HAM
Bl &R, S 512, AL TH B o 72227
T5o ¥4 XADEED L) LGB E 2T T
BO, WX o T A ZEFEOWHITE R > T
%o 1A XEFME RO, H IR
2OV TR Z RO T X 2 AT o 7o R 2R L7z
(FfE S 1990), ZORRIZL B E, WL,
i TP, H IR OB AV S W H A

K1 74 AEFWMBOKRRERIC X 55 X5k
A

. @B OMEB L ID FEEEERT 5,
FTNT 7Ry MIRSERICL DMK 5%,
MAIEBB L ZOBEREIRT, XS5OI
ToEBD, A HARBEARER. B HAMmEICE.
C o RFEEEM A, D KM E @ KM
%i\FIW@ﬂﬁO%MK%LTME%%(w%)
S,

WA R R AR (A) . IR B o> H AR 0 AL 56 4
W, (B). RIS FEHN T, AR O R i
W (C). ®inPROKTFHEMRERIE (D), KR
DO KRR AR (E). H IR0
THEROWEEMIE (F) @6 HfFIca 5 2 25T
X5, WA, HAM & AN H R 0 % 4
T, BILEFIROFK TR TE %,

9 L72S B EFE O X512 D\ T19694F A
FE104FE L O E 2 DA B2 £ 1 ISR L7
(B 2009). ZOFEICK DL, 19794ELFED HA
W B X OSBRI O UL, 19784F BLRTIZ AR T
FLHMLTEY, iR RICEEIN A
W R R T E29% DOHEINTE L TV 5B, —
Jiv DGO RFEM O£ IR T, 1980,
1983, 19884EDHHIEIZA LN D & I IAREE A
REWTDHBILOBMATRD 5T, BESUREAK
L BN ERL TS, FULHIKIZB T 2 5 4
ADEWE, EEHMORLEE, LhbiF, 7~
BHOEIB L ULMEFHRITHET>VT VB
O, IO ORR ORI A PeE D 5 3KRL
BHRHER->TWD (FEEH - E5 1987),

FALHISIC B 2 HES 4 oI, 20024 &
20044 Z BRUHIE, RIS T—B L TEmd o T
W3 (K2), FRT, HIAHIM L T2 H A
RSO Tl AKHER S TS T, f IR
WZHAT, 1976420 519804 F T O M RNC BAE 12
BML. KU/ D70% 2 B2 5 £ TIZkhoT
B, TS & CHER LTV, KHIEZIRIMT
. AR T 25E < L b KRR
WD F A ADOEFEEDEHE SNTEZZ END
(A 2004) & K RS 38205 HEA R0 R 012
BIIB5AADE Nk X2 F A%,

19994E LARE D 104E R Tidy H AR o BN AN A
L. TOEEIEMLTnE, 2O LiF, 20D
M, KW, BEZZEDOREIEIRIL TS, #
s DREIR R K O 5B AR BHER SR 0 v H A
PHEHMTE ) RELHNLDOTHE, /20
B MR OB Y K L ohCRIICBIFL 54 2
O EGEHAREE > THB Y., B 212
KFLCT&AZEdZ20—-NESZ 2 (FEHS
2005)

O, FA XM HEIFIC G S 5 HIEOEIA 1,
FALHIR AR TI0% (20104E3HAE) ICELTHED,
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K1 FAXOHRNE ZOEHOHR

1969~19784% 1979~19884% 1989~19984% 1999~ 20084
Huay X 55 B FEMRE OB I ZEiRi B I ZERE B 00 ZEMREK
(kg/10a) (%) (kg/10a) (%) (kg/10a) (%) (kg/10a) (%)
HARHER  HrEEs 135 10.6 186 124 182 10.7 162 28.4
JeEk 130 5.6 151 15.7 159 11.2 144 16.8
KM 121 125 129 165 131 139 138 10.2
T 5B 114 8.3 122 15.2 124 124 128 10.0
JeEk 129 133 136 259 149 20.9 133 21.3
P [ 4 129 9.7 154 9.7 152 9.1 157 16.0
W 2T A R O AT AR R B IR
o BRBEY AN Yy — TR,
] ES AR BT NIRRT R
2 50 PRI TR, RIS T
x| DTHNE TG, $72T Y — h OMEEH
2 100 PR R AT Y 5 — L
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K2 HIEEHIECBIT S5 4 AHRNOHER (B
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IUSHTT 2 HFHEARE VDI E ORI TR &1
FEETELho7ehs WIROFEAK S Villlg T
. KL ERENEDICHILTw, 2007
R T ORI A G &R B L OEHEL D
HBZER-72L 25, WTFNOIBE & I & DI
IEDOHBEBEGRDSEED b, . EEPL I L,

K6 BUHEMEG BT S5 A4 XOWNEDS L ORI T

e D mBosE % gy DRE gy, R o
(/nd) (g) (g/nf) (g/mi)
AR 1 X 406 1.82 237 3.25 54.2 176
2 = 424 1.76 279 1.81 1154 209
3 = 505 1.63 24.1 259 770 199
=F 4 = 456 212 164 1.80 88.1 159
5 X 235 2.18 172 2.65 332 88
6 = 406 1.90 278 3.07 71.0 218
7 X 328 1.62 25.1 2.55 52.7 134
8 9 282 2.04 156 133 68.6 91
A 10 X 388 1.72 29.2 2.39 82.0 196
9 = 560 1.80 35.1 3.24 1094 354
12 % 463 1.74 271 2.79 78.2 218
11 = 538 1.76 32.8 2.70 1148 310
IR 24 = 521 1.93 354 1.60 223.1 356
25 X 292 197 34.6 1.74 1164 203
1ij/A 21 = 423 1.86 35.8 2.10 134.0 282
20 X 553 1.96 254 1.73 1574 273
22 X 390 191 39.1 2.26 128.9 291
23 = 294 2.08 33.3 291 716 208
32 - 927 1.53 289 - - 426
33 - 948 1.33 31.1 - - 374
34 - 868 1.50 277 - - 374
35 673 1.69 25.6 - - 303
14 X 511 1.34 230 - - 163
16 = 837 143 31.8 - - 398
17 = 659 142 314 - - 303
18 = 660 1.76 287 - - 349
19 X 583 1.48 29.1 - - 260
i 27 X 391 2.04 299 3.36 69.9 235
26 = 486 2.04 329 2.37 138.3 327
28 X 317 1.79 238 1.35 96.6 130
29 = 406 2.06 35.7 441 67.9 299
30 = 389 1.99 325 4.46 56.6 253
31 9 317 2.09 29.2 292 66.2 193
(R 390 1.84 26.6 2.36 837 189
1 P 3 504 1.84 30.8 276 105.6 282
t BoE * * ns. + ns. n.s. ok

TR ORI B 2 AN IE S N o 72 ID32~35 1L S Bt L 720

T 413 10%KHEE, K12 1 %AKHE, k%135 %KAETHE,
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450

y=0.715x-55.545
400 =085 (p<001)

350

N fe e e == == == =
250 +
200 -

(B.\ ) EIZ

150

100 |

.

0 200 400 600 800
P (fil nf)

3 BIFHAEMSGIZ BT 554 Z0FK L INED
E3FES

450
400
350
300
250

200

(B\w)HEns

150 +

100

L]
sl @ y=13395In (x) - 366.21
r=0.72(p<0.01)
0 1 1 1
0 100 200 300

% (g./nd)

K4 BIHRAEHLGIZB T 254 XOEELNED
B

WEEEL A EDbhorz (K3, 4), &
RIS L OBBRALSHABE L TAD &L I
#300g/m 2 13 % 7201213, FERUI497M /i, K
Tl3145g/ DS E 2 5 & 512, BRI &K
IR B5 oW TR E R 2 MG L2 & 2
By FEIAHEAES % T, EREIAZAKELOYS
Ty DU 3 > RIS T d o 72 ALY Tl
EEPARLE L), ZRU0RBRPANEORT R B

RT BIHPERMGICBI S 54 X0 ERFR
K% D i%@ _ *&%ﬂ‘iiﬁla"’— (%) __
Pag: | SRBERL  ZPZRL HUMRRL

HHR 1 39 0.0 5.2 1.3

2 = 0.0 45 1.0

3 = 0.0 14.2 38

=F 4 = 0.0 7.8 12

5 [ES 0.0 12 0.3

6 = 0.0 0.0 0.5

7 [ES 0.7 15 9.2

8 [ES 0.0 0.2 0.7

B 10 % 0.5 1.3 0.8

9 = 15 35 3.3

12 % 2.5 0.7 1.8

11 = 0.0 6.2 1.0

(z¢7 24 =1 0.2 19.8 2.8

25 % 0.0 2.3 8.7

115/ 21 = 0.3 2.8 0.0

20 % 8.5 85 5.7

22 % 0.7 8.3 0.3

23 = 0.8 0.0 4.3

T 27 % 0.0 0.3 0.8

26 = 0.0 0.2 1.0

28 % 0.2 2.3 40

29 = 0.3 0.3 1.3

30 = 0.0 0.2 22

31 % 0.0 0.5 30.0

(R 12 29 5.7

T 0.2 46 18

t MOE ns. ns. ns.

726 LIRIE o728 TR 50
3. HEBRESLUCRERS
SRPERL, ZEB KL, HUR 2 EHER B OHIAICIE
AR 3 & w3 & D BIZRERT I % A A E A S
Nlaho 7oA, SIEYTlE. B2ERAE (R
WAL AENER L (RT7). €OMIANIL,
B CHE T, MU REIEELTWDL A
SNb, —h. My o5z, MR s 19
BT OWT b RIS & I & o ISt
WA EATALNT, RINGH T FFEMS A3
BERBLZEdhweEsSz2sh (£8),
(FHF2)

V. HROEFM - HIEE

1. TROEFMHES 1 XDIRE & DBIR

A TIROBYL AR DA 2 K 9 W RT . pHB &
OV B A RE (3 3 ) Bt B AR S T o TRHIZ B 1T
LUk HEE (Hmfrari g e miags  2003) )
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HALREN T £ >~ & — e 51167 (2014)

x£8 BIMFAEMIZBIT L5 A XOTIWS)

LD bR E 2R L, iide BERCH
o720 T¥r— FREICBVWTARRD HIESRE

P i35 D> FHFE(BDW)
- x| WM&y MR 4 MERHLTWA ERIEL-AEEZEORY TR, £
T ; 5 P 5 TR DM, SR, SeH
= .5 X i o fe ey xn < pE.
. ; s 24 999 ELERPAFBCHCEISA SN (RET
8 1% 39.3 230 219 5%DKETHEED D), THEpH & AREM D%
B 10 LS 37 212 203 ADH DA B2 BRIERD b e b7z,
9 s 447 20.0 20.2 ) - e g
0 i L ol 205 i%@.éﬂl:qaﬁ HH 288, 54 X2 5
11 e 407 215 214 JBERE Lza o CIRIE & OfMIICHEE
w24 = 430 20.1 219 DWROSNBLHEH I Lol 22Ty TIPSO
— ;‘;’ & igg ;gg f;j GfEDS T A NI G 2 2 B PR 2 720, [
A = . .. 5 N - N N el 4=
20 . 924 917 197 — M N TR AYEE L I &k & LT 2 4T -
22 1% 447 20.7 197 720 TOEMRWZL, e DMy E L CHEY
23 &) 45.7 203 188 ID (82K 1 2#5H) 9210, 11+12, 14&16.
wE 27 1% 427 207 213 v .
" - it "0l 205 18%19, 26& 27, 30:‘:31@6%%3&?\ JAIIE@?(/J
28 1B 45.1 19.8 212 DEEHOK/NE MR TH D E V) EIZE LT
29 =2 418 21.1 215 L 2FMEEBI ootz TOME. HELDH L
g‘l’ Z fjg ;gg ;2(1) IR AT T OIS TR AR R AR & V) B
1&1[1i%4 422 213 213 17%%3‘%[{%%52%7"(@?%%6:%&&) C)ﬂf: (2%10)0
e I 355 433 20.6 20.8 F 72, BEAKEZ DTN EES25104%KHEICE
t #R5E n.s. n.s. ns. W, EiRFEE, BukiERe, gy »
e, SHMEAIR, ks, Ay BEE. OK/
Wk, ARSI, HILRAEE I B VB
o HMNTz LL Ok BT NEEAS B B B TR’
X9  BULIEMS BT B RS X ORI
AT E HApY AR b 1 e ] #®3 wmK RHNZ B 5 e H A
o Y 5347 (Ut A VA -
pH 31 50 54 56 6.0 71 60~65
HREEY R mgP205/100g 31 84 153 225 303 613 10BLLk
S mgK20/100g 31 119 165 312 459 1027
S T mgMg0O/100g 31 107 306 507 723 1309
ZEHAEAT K mgCa0/100g 31 681 1896 2965 4163 5258
AR % 31 122 459 536 713 989 70-90%
5 31 047 16 28 37 94
g 31 152 30 48 59 215
< H Y 31 1082 275 496 1500 3151
139 % 31 057 07 09 11 22
BRI P 22 3 mgN/100g 31 356 54 6.2 69 124
Y ABEWIUREL mgP205/100g 31 456 679 867 1219 1630
CEC 31 94 208 232 288 455 12 (Z7ELPHLMETIES) ML
T-C % 31 1.05 19 25 34 85 1.16%
T-N % 31 0.09 02 02 03 05
MU DI X cm 28 3 128 175 225 34
MU O3 I i 28 1.0 65 84 10.7 145  24mmPAF
WU LD L HEEEE 22 117 153 173 187 237 14~24mm
W U0 T D4R B 10 13 14 20 30 40
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R10 [ —Hul o 2 M3 2 xh & L72a oIE 0%
ik & gl A — 203 2 T H

KA
WA
(%) o
5.2 ESEaTa
RFEEE, PORMMESE R, ARE) v

4z
104 4=
i3
W

AR ELZ G2 TWAI L ZRTHEDTH bo

2. IEHIVESOYENRELEL 41 XDIRE

E DR

WRETORFEE 74 2L ONEOMRE A D
& BN TEY. Al TR0 54 ZEEER
ZN264, 212 kg/10ak %2 Y . t BOEIZB W TI0% K
WOHBEDPRBDOON, L2L, SOX)LfE
ZRARIIHEOFH L OMIZIZRD LN h o7,
I I it T 7 D AR B o0 v I 13204 & R K (R 9),
PEKBERE OREAE S L IR & S 7

UK T HEE O gLl 138 4mm,  F 72, AU
T OIFEMEEI1Z12~24mmIZ 75045 L 7zo FHATI3 2
BWTE L2 E S I3ELR LB L5 S of
THb7D, BMEZHBIZTE RV, [KHIZE
A HEE (TR A A A 1738 22 2003) J
B BEL O LIERE 13 24mm LT, #OR o 13
1 14~24mmE SN TB Y AR O 13w
BT T EMERPHICH B EE 2 BT,

—J BROE S IZHEH T 5 &, I fiiE175cm
THhO., w/MEIZ3ecmThH o720 F72PHIEDIRIC
MAMHIE L TV BEB IO THTH 72, HIBDE
SEPRNEOBBRE MRS L. 10%KEDHEDTRD 5
. BIROE S 23B0cmz 2 % 2 MY I2B8 T
IR A3300kg/10a % 48 2 % S5 O WIRR O FE R DA 5
7z (M5). BIBOE S LM OLERIKE W
25, BHERREAS100haz Bt 2 5 2 FEAICBWTIE
WIBOE EH10ecmL FTh ) (K6)., Bty
DN X 2HFRED 5\ I3H 15 S O HIWER S
NAHHERTH -7,

3. HEEBICETAEED

A4 XY L BERE T O L OBIROE S O
A BB S, JRMERHE D 25
WCHGLT0D T EDRENT, 72720, 20124F
TN OBKER DR 8. 9 HORKKED
DHVIETH 5 72720, FAERFIZIEREBE OB

400 ¢
350 ° ® ®
. °
300 1 ° o® ¢
Y o .
I 250 ® .
1 Y
~ o0l ©®.g¥ °
i . g ( Y
o 150 e
N PY lo)
50
y=32x+175, r= 034 (p<0.1)
0

0 5 10 15 20 25 30 35 40
RIOE X (cm)

K5 PNHERHOBISOE S E 7 4 Xm0 B4R
O EIERHROBE LR 2 B, Xrho it s
I OMBREIE T T OREL % & A 7RI o

35 r
30
25
20

15

(8) wHOST=

10

0 50 100 150 200 250 300
PHETIRE (ha)

®6 LEHOY A XOPERR & PUHERE T O U
DIFEZ DRAR

WO S ZPHEHNZ B W TE LA SO MR E TD
JEEZRT,

NS TIEOOREEIRESSCHNIAELLEEZERS
N5, THOENL &4 XOPEDOBIITAHE S
HBNIRED S p o 7205, mlid X OGBS0
[ —Z 3B COREKTIE, 2EFEEE (p=52%)
EPNEOMIAEEI B L7z e RFEE,
BoKMiMPEERE, A8 Yk KHEnIk, &
Bl R VBRE R, AR/, AIKERIEL,
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AR &

ID MR T DA MERi o LA 3AE (R

14 33 vz (22) A¥F (11) 4 2L (1)
15 121 varz¥ (54) NV E 7 (50) Z¥F (8)

16 262 £ 2L (216) NIVE T (42) TF A4 X557 (3)
17 2287 vazH (931) FIT X754 by (420) ya# (308)
18 146 FF A4 257 (80) v rzY (40) 4 XL (18)
19 56 vz (24) F+ 42557 (10) £ X%5 (9)
21 181 4 2L (70) 7 RN (37) &7 (22)
20 80 vz (61) A¥F (11) va¥ (4)

22 35 X779 (14) Yr¥y 7 (7) £ X%5 (6)
23 663 vz (352) AHTF TRy (122) vua# (118)

TRELE (X104 m3 - m=2) =8 (%) x FE (cm)o MWIEHLADLD, 1L 3MOM R EDGE MR EOH

itz Lo TwaE0H 5.

EFEBAE & v o 72 IEEEFIC B9 2 TR B W T
FOKHEZ DA LI 5 p=104% TR & —3 T
BIEFAFRD Tz, @O B TpH, M
BT SGEE B R G 72 S v —T5. AIKREMN
DEEADATHLIT VB TIESIMEAIR - & T

BAEEICEWI LRSI,
(FfG%A)

vV # 5 F

FHRoEBY . T o — NRA TR E A
HRDOBBDOMBET [OEL ol &N, o
ABHEZER XD b BEE SR WEIT 2580 5
N72H 29 L7 E O & EEOPEETIC
BHEEZHENED SR TR (£3), HED
BRIIHEOBHICIHONT, BEEORE L LT
by HEHP TG TRVEGOSBTH S L HITEL
BB LN, HEEOERLNEK T EOTIhD
—HWTH LMD D 5. ML > T b EAN
REfELCIE, vu¥ (4 7HAFEED).
TAVARY T 7% (34), AF¥F, =/ %7
P TR A XARF AFH, U AR A
FuRT, VAT FREF SNz, IS iEwTRh
by A ZMTIE Y REREZ, LI LH—HL
72 ARV IZ RO SN FRICHIE DS o 72
YOYFRT A k¥ YIRS S & REL
LRTWEATH ), #ERTIUIHERED KRE WV,
BETIE, ZDX) LHREDORE SHEEI N
WREMEDSE 2 5N D05 WA 5 b X CHIZDH
HAHER I NRL T VORd Lk,

T A — MRS BT A MR A AR T
BUHE, MR E DRI KREP DRV 7Y

Ty EPICA AEZRF A A 57 T X 74,
yu¥, AFXFFHRHN o772 (), var¥, T
X7 vu AFFITMAE AR T, v
TN A ZAHOBREHINE I WEHETH S,
FAZOFENER I NS OBEK IR L T2 i HelE
Whbo —H. A XEILRIFF A X FILEIEHT
BELRLT L ¥4 ZMTORBRIELT L b HEET
WS, FRET L ERIELR TV, EdoT >~
— MRS LU, TR & LR,
BERE 102 X 2R 2R BBRAMT DT B s ATK
FTHD, £ RETRFF A XY FTOREIL, Pilk
W% L 72R R TH DR D B o
Dibds, MEZEOFERERE LTI, ¥4 X
OMMEIZ X BB BRI & . BRI A%E L)
Throll EIZXBEREORALIHEE SN D,
. HLETHMBTLICHRFT SN REZE
A ERWICREET UL, Tey s —F—T 3
v EMBBROMIK L. TRTH RBREND - 72
WA IR BT O TR W 2 TR BREEDSE R
LEZOND, B, —HMOEYTRALT 4+
RA XA R W L AER MBI 3 B HER) B
B OBEHTRD bNTzo GhRDITFAYERI LR D L
BThHbo
(FRiEE)

VI %/ =

I}

1. "RE

W, Bl ToOEBIEIRAETIE, HPKROEZ S &
BT 5 A4 ZBEBUEHR IR B ICO Wz, 74 X
VAR R A AR D A SN TS ORE
WFHMEIC X > TEHRT HDOT, BERPLETHL L
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Bbiiz,

T A ZDER D RO b NS, BEERFITR T
TEA > 720 EMHRL WA 29 & oy 1)L
APk E S RA T R d o 7,

HEFAAS Cld, BAE L 7224350 ) H 11 A 5
BPER DR LI, b Z b o 72l T ERBERIR
ANED85% 725 720 AARDEPERIR A 18 1E
LWt DOIFHEMET021% THh > 720 SRBERII A
BICHEESEET 505 TORMEIZFHEE LTS
FEEL BV DTH -7,

(Hil J5 7 B )

2. ®E

HETIE, Bl ToEBIERA Tl — /B
WCway ) AL TYRIZ X BEERNHI - 7295,
ML A7 H OBET S 183, s
FEREO LWL RV EBDbNT, 72720, var
I XA TR ANDOFAEHOFERIIMY 4 D%
NEY 2K, LT ANTFHE &L fERT
Ehholze TNEFEMDITE A EDKH A O
HIZH D, C ANFHOBY - WEEYaY ) A4
AHRRNT VL5 TlEEwnh L Bbhd, 5%
DHEMEPLETH 5,

NAEYI MIHERIRELS R, ZoOMMOESE
EROFa v BERS LRIV LD o7, FY
NYBALYRTFTH ALY RE, HhALTHE
LRAERDP LR, VX HTAERLTFATTI LY
LFARTTILIRE, TTTLATHOPFAT
o 7zo KB L - i B RBL A -
THPHSN725, HEICEMEO R WIsERT
Holz,

HEGRA Tl 2450 9 B3GR H < X v v
7 ARV ERE BbN S EERDFRD NIz (E
HEo, MRILTIR YU FEI <Y I AL HITL
DRERD —HRALTVWS EEZ LN, 20
FHRIITAT YA FIFERE L IZRVEHRL
72)o 24W AR O FIHERHI1Z24% TdH o 726
&b E o 7B TIEREREDNZ0% & &1 o7,
RAY Y7 A THETEEEERD EHERIZE LR
5728 51T L RS0 3 A A 22 & o
R AT BN DH L E b,

(Hil Ji 7 B )

3. 41XV AME>FaY

AralE & FEh L 72148850 9 5 5 BTy A+
ErFavIBR s, 205 HIEE (FY

ID23) LB (M 1D29) @ 2 ¥ TI13ZEBikR
KHETH H1000 /g% B2 EETH - 72 (3
12). HEICID23M Y (36490 /g2 1) Tid. BiiEm
¥ (ID22, 0498 /ghiz 1) & H~_T3hE <RI E &
STBY, VALY Fa2WINE L2 Lz—
HTH 2 WHETEAT R Vo AR BRIV E KT O B2
5% 2M¥ (ID24,25) I2BWVWTdH, YA bkyF
7 DSHR T & N 72ID25IH 35 0 WU ASID24 [ 3 (48
Meth) &0 b4ABIDL K - 72, FiAERE (10H31H)
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g, 74 X, T REIKICHET 5% — 5

R RIUtR & B RS X OHAA L O

103

’ s T T s WE B MR ARV
D Huig HRE WA e e e e Fav
1 FH& KEE)IEH AR R O KH 1| [R#ER(13D) BT — @) A O — —
2 HHR BNHEART LRI 7 A 1:(14B) BHTT O A o — —
3 HA& HRERE LR IR AR+ | JR1ER(13E) B3 — O AN O — —
4 AT Bk FE S AR 7 1(03D) FoT L mA — O A O — —
5 AT dbbdFERTALAN RS EARY 1(045) PELyZN/4 @) O O O — —
6 HF dbbrdirakeT LR 8 (A 1= (12B) FoTmR @) @) O @) — —
7T AT BINTHRTRK AR L BERCHY(10D) DESyYiny @) O O O — —
8 AT BUNFHRKX R0 BAR 7 1(048) FrTvmR — O O O — —
9  RKH BKHETHHERD Bk (16A) DERy Ny — O @) O — —
10 Bk B EHXRE HHLRL 7 A 1:(14B) VESyViNyj — O O O —
11 FKH KAl HRLI A +(14D) DESyYiny O O O O — —
12 FkH Audbrif g TR A+ IR R(13A)  V=wky O O (@) O — —
13 FkHE fldbrifAfEnT B K R 1| K18 R (13F) A A - — O — —
14 [ e REGHEZEER71(04D) Vavky O JAN — O @) O
15 [ YL REEHEE 2B ER71(04D) R @) — — O (@) —
16 L dEEAH L ki 77 A 1 (14D) PELy&N4 @) A — @) O O
17 Wi M MERLIR 7 A +(14A) Boizigzxs O A — O O O
18 LI {EHILEHTH TR+ (16A) LA @) A — O O O
19 (LU 6 H AT H LRI 7T A £(14B) T LA O A — O O O
20 g AT R HRLI AR 1| K18 R(13D)  HF s — O O O O O
21 [ {HERT A L AMRLIIR 7 Z A 12(14A) BolZFxaH  — O @) O @) O
22 (g e ALET A FRHLREZ T A +(14B) Holgigz» — O O O O O
23 [UJE A FtRL 7 A 1:(14B) BHolZigzH» — @) O @) O @)
24w Bkdinbob LR PR (AL 1| JRABR(13E) I mA O O @) O — O
25 EIR B OL DR IR (A 1| KB R(13E) TP mA A O O O — O
26 Rk HSRRERME m ARET ek 1(16A) HRZN O O @) O — —
27 R HRRRERME T ARET JEREE AR 7 A +(05B) HRZME O O O O
28 1Rk AT EET MRK AL KER(A3D)  HRIA AN O O O — —
29 |l KEHNEH REEHEEZEER71(04D)  HFF A — O @) O — O
30 RS ERETHETNK HYER 8,5 1 1(07C) HFF TN @) O O O — O
31 fEkE AT S E MY R A/ H1(07C) BFFHoN O O O O — O
32 e — LA - A = = _
33 e — LA - A = = = _
34 L — LA A - _
35 I — T — A —
36 LA I H RS — LA o — —
37 L Ve — g o - - —
38 B EE M — oA o - - - - _

TEL R IS R S 27 A (http://agrimesh. de.affre. go.jp/soil_db/) 12 FE-5<,

O T 2B, A EHOT — L
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£2 RIS B A RO, IR RS & OB B
TP ———— s ST N 7N i e T

D f;*i ':'Ef“i mi F ok o8 gﬁz ﬂ%f *ﬁﬁfﬁii Egglﬁ ;ﬁ@ SEBERT UKL R

(/m?) © @m) () eoUEGCEBCER 6DW) 6DW) 6DwW)  ® & ®)
1 406 1.82 23.7 176 49.6 6.7 15.2 21.5 3.8 49.7 22.1 32.7 0.0 5.2 1.3
2 424 1.76  27.9 209 73.4 8.1 17.2 14.8 2.3 48.6 22.3 37.1 0.0 4.5 1.0
3 505 1.63 24.1 199 60.6 8.1 15.3 22.8 3.3 49.7 22.2 35.2 0.0 14.2 3.8
4 456  2.12 16.4 159 68.1 9.0 14.5 35.2 6.0 48.6 21.3 36.7 0.0 7.8 1.2
5 235  2.18 17.2 88 46.1 5.4 12.8 13.0 3.0 41.3 22.6 21.5 0.0 1.2 0.3
6 406 1.90 27.8 218  62.0 9.2 15.0 26.2 4.0 40.5 22.4 21.7 0.0 0.0 0.5
7 328 1.62 25.1 134 53.0 7.1 14.3 12.5 2.7 36.8 23.4 22.9 0.7 1.5 9.2
8 282  2.04 15.6 91 44.6 8.1 14.2 28.2 4.8 39.3 23.0 21.9 0.0 0.2 0.7
9 560 1.80 35.1 354 65.7 8.6 15.7 26.7 4.7 44.7 20.0 20.2 1.5 3.5 3.3
10 388 1.72 29.2 196 56.2 9.8 15.0 12.3 2.5 43.7 21.2 20.3 0.5 1.3 0.8
11 538 1.76  32.8 310 76.0 9.5 16.7 18.3 4.0 40.7 21.5 21.4 0.0 6.2 1.0
12 463 1.74 27.1 218 61.6 9.4 16.0 24.7 4.0 41.8 21.8 20.5 2.5 0.7 1.8
14 511 1.34 23.0 163  40.7 6.0 13.0 - 3.8 - - - - - -
16 837 1.43 31.8 398 65.0 7.9 15.0 - 3.4 - - - - - -
17 659 1.42 31.4 303 71.0 11.8 15.8 - 4.0 - - - - - -
18 660 1.76  28.7 349 75.4 8.3 15.4 - 2.4 - - - - - -
19 583 1.48 29.1 260 53.9 7.9 14.8 - 2.2 - - - - - -
20 553 1.96 25.4 273 80.1 10.4 16.8 23.3 3.8 42.4 21.7 19.7 8.5 8.5 5.7
21 423 1.86 35.8 282 62.7 11.0 14.8 22.0 3.8 45.5 20.3 19.4 0.3 2.8 0.0
22 390 1.91 39.1 291 69.7 10.3 15.3 22.8 4.7 44.7 20.7 19.7 0.7 8.3 0.3
23 294 2.08 33.3 208 50.1 10.2 15.3 16.5 3.8 45.7 20.3 18.8 0.8 0.0 4.3
24 521 1.93 35.4 356 91.4 13.8 18.8 63.0 6.7 43.0 20.1 21.9 0.2 19.8 2.8
25 292 197 34.6 203  71.0 9.9 16.0 25.8 3.8 44.4 19.0 21.9 0.0 2.3 8.7
26 486 2.04 32.9 327  74.2 9.6 16.7 26.7 3.7 44.4 20.1 20.5 0.0 0.2 1.0
27 391 2.04 29.9 235  45.2 8.3 14.7 22.2 4.0 42.7 20.7 21.3 0.0 0.3 0.8
28 317  1.79 23.8 130 60.3 8.0 16.7 22.0 4.0 45.1 19.8 21.2 0.2 2.3 4.0
29 406  2.06 35.7 299 49.4 7.3 13.3 18.0 3.8 41.8 21.1 21.5 0.3 0.3 1.3
30 389 1.99 32.5 253  45.2 6.3 13.7 16.0 3.7 43.7 19.8 22.1 0.0 0.2 2.2
31 317  2.09 29.2 193 48.6 6.6 13.7 18.2 4.3 41.5 20.8 23.0 0.0 0.5 30.0
32 927 1.53 28.9 426 63.7 8.1 15.6 - 3.0 - - - - - -
33 948 1.33  31.1 374 89.5 8.7 17.0 - 3.7 - - - - - -
34 868 1.50 27.7 374  56.7 8.2 14.2 - 4.7 - - - - - -
35 673 1.69 25.6 303 64.1 8.7 16.3 - 3.8 - - - - - -
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