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1HFE L 2FHCTHREDLAL NI LA 2 (Blumeria
graminis (de Candolle) Speer f.sp. dactylidis Oku,
Yamashita, Doi et Nishihara) D EHRERE (£ 8) (T,
WhHERED [7F I F) I EEBEIK, [vF
NIFYL [FYIFY] [Rhxww o] [RUFv—
71 LD IRWE‘EA A SNz,

BIZ%E T 5k Z % (Colletotrichum graminicola
(Cesati) G.W.Wilson) DI (£ 9) 1, [wFN
IR OBFBEEL)LRE, [7FI NI T
VIR IRy 7] [RyFe—0 ] LARET
FEFRARFE 1L RN EHT SR 5 72,

BErO MBI T TREDADL N7 HEE R
(Rhizoctonia solani Kuhn) OREHEE (K 10) &, &

x4, EHNZHREINE (%)
R i Bk 115/ 2851 & E yaplll Ko Ty
A FEIEAD 36.1 ns 38.8 36.3 ns 38.7 ns 28.5 ns 48.8 31.2 ns 36.9
<TENIRY 37.6 40.9 * 34.6 37.9 28.3 48.2 29.8 36.7
TEINUD 37.3 39.9 38.8 38.8 28.2 41.7 ** 31.5 36.6
LR T xiE759 52.9 ns 45.5 ns 45.1 45.1 52.3 30.4 54.7 ns 46.6
<TEFNI Y 52.4 45.1 48.4 ** 47.6 ** 54.9 * 31.6 58.5 48.3
TXFIFNJI 51.8 44.4 43.3 44.9 52.9 36.1 ** 53.7 46.7
% FEIEAH 11.0 ns 15.7 18.6 16.2 19.1 20.8 ns 14.2 16.5
<TENI R 10.0 14.0 * 17.0 * 14.5 ** 16.9 * 20.2 11.8 ** 14.9
T¥IFYI 10.9 15.7 17.9 16.3 18.9 22.3 14.8 16.7
) oA 1R P 2 HEDME (BRREEE), %I R

ns mEHICEEER Lo *BEIU* L, [F&3WE725) ] LOMIZENEN 5% BLU 1% KETHEENH L LERT,

#*5. BFHABIEL (cm)

T HA AR Hx 1 (EE27 = B3 yall (A= Kor Ty
A F XA 78.2 ns 92.0 ns 90.3 85.9 83.7 112.1 ns 100.3 88.3 91.3
<X NI RY 78.4 91.1 85.4 * 75.4 ** 75.7 ** 112.8 85.5 ** 77.3 * 85.2
A FEIEA59 70.4 ns 67.9 ns 81.8 ns 75.1 ns 90.0 ns  103.0 ns 59.1 ns 77.1 78.1
~F NI N 68.9 66.0 82.3 73.3 84.8 102.4 55.4 74.5 ** 75.9
4 F&IEAH 34.4 57.6 68.0 60.7 68.2 89.1 55.0 ns 58.5 61.4
~F NI N 30.7 * 47.5 ** 62.1 ** 51.7 ** 56.9 ** 83.8 ** 49.9 51.2 ** 54.2

A Rl 1R, OPE 2 FEURE (BRETEE),
ns: MEMICAEEER L, *BLO* L, [FEIEX/H)] LOMIZZENEN 5% BL U 1% KETHEEENH A L ERT,

B« AR



WIS+ F—=F ¥ =7 208 [ £ 2137259 ] OFREZ DR

%6 IVRBRIZE (1 EF/-IHEH~9: B)
WEE  WEFEAR FXEA) IFANIFY TEFIFYID O FYIFY Kbvvr NrFv—s
5 2005.10.26 1.3 3.5 ** 2.0 3.8 ** 3.0 ** -
HE 2003.10.14 1.8 3.5 % 3.0 * 3.5 ** 4.5 ** 2.3
% B 2004.10.25 1.5 3.3 ** 2.5 3.8 ** 2.5 2.0
B 2006.10.26 1.0 3.8 ** 2.3 4.5 ** 4.3 ** 2.5
edig 2004.11. 4 3.0 7.0 ** 3.0 - - -
W 2005. 6. 9 2.0 2.5 5.5 ** 6.3 ** 5.8 ** -
WA 2005. 7. 8 1.3 2.5 ** 1.5 2.3 % 2.3 -
W 2005. 9. 9 1.8 2.8 2.0 2.8 3.0 -
WA 2006. 7.14 3.0 4.3 % 3.0 3.8 4.5 * -
iy 1.8 3.7 2.8 3.8 3.7 -
2003 SEFFHFL/N S O9H, 2004 EEFEB L OEFIZR IO (1o S OWHAIEAH),
FBLIOL, [F21F7259 ] LOMICENEN 5% BL I 1% KETHERENH LT L ERT,

xR7. EWRERIZE (1 EF/-E3HEH~9: 8)
WEe  EFEAR FXRA) wFANIFY TEFINYID FYIFY Kbwvr NUFv—S
I 2003. 6. 2 1.3 1.0 2.8 % 5.5 ** 3.3 ** -
B 2003. 9. 4 1.5 2.0 2.5 8.0 ** 2.8 -
R 2003. 8.19 2.5 1.8 2.5 5.8 ** 3.5 3.3
T 2004. 6.30 2.0 1.8 4.0 ** 7.0 ** 4.8 ** 5.3 **
R 2005. 7.10 1.0 1.5 3.0 ** 6.8 ** 3.0 ** 3.8 **
HEH 2006. 6.28 1.0 2.0 4.3 ** 6.3 ** 4.0 ** 4.8 **
Ty 1.5 1.7 3.2 6.5 3.5 4.3
FRIVFE, [FE2IEA) | LOMICENETN 5% BL P 1% KETHEENH LI L ERT,

x8 HEAIKREREE (1: EBX-3BH~9: E)

B % FEEARD FEELA) SFANIFNY TEFIFNYID FUYIRY Rhvwvr NyFw—7
H 2008.5. 7 2.0 3.3 2.8 4.0 * 5.3 ** 4.0 *
H 2005. 6.22 1.0 2.0 1.3 1.8 3.3 ** 2.0
HET 2006. 6.28 1.0 2.8 ** 1.0 1.0 1.0 1.0
T 1.3 2.7 1.7 2.3 3.2 2.3
FRIVFZ, [FEXIEA) | LOMICENEFN 5% BL N 1% KETHEEENH LI L ERT,

£K9 KRITREHRIEE (1 EF/-E3HER~9: 8)
Wit 4 WAEAR FEEFAA) IFANIFY TEFINYD FUYIFRY Rhvwvr NUFI—7
HHHE 2004. 8.12 2.3 3.0 1.8 2.0 2.5 2.3
HET 2005. 8.22 2.8 3.8 ** 2.8 2.5 3.5 % 2.5
FEf 2006. 6.28 1.0 2.3 ** 1.3 1.0 2.0 * 1.0
R 2006. 8.30 3.0 5.5 ** 3.0 4.5 % 3.8 3.8
Py 2.3 3.6 2.2 2.5 2.9 2.4
FRLUIE, [FX2E725) ] EoOMIZENENBE% BL 1% KETHEENH L L2 RT,

x10. EEREREE (1 KX /38~ &)
Wi % FEEAD  FEEALA) FANIFY FEXINYID FUIFNY Kbhvwvr NyFv—7
I 2003. 9. 4 4.3 5.3 4.8 6.8 * 5.5
HEHE 2003. 8.19 4.3 4.3 3.5 3.5 3.5 3.3
A 2004. 9. 1 1.5 1.8 1.8 3.0 2.8 1.8
EaERoi 2005. 8.29 4.5 5.3 5.3 5.0 6.8 * 6.3
EEoi 2006. 8.30 3.0 3.3 5.0 ** 4.0 5.0 ** 4.5 %
iy 3.5 4.0 4.1 4.5 4.7 3.9

PRIV, [FEEH)] LOMIZENEN 5% BLU 1% KETHEESHDLZ LERT,



8 AR IE Y FEMZEEM 45 18 5 (2018)

£11. EMMREORKRIEE (1 EFX/-3HM~9: B)
Wi % EEAR  FEIXAAH) TFEANIFNY FEIFYIT FYIFY RKbhvwvy NrFv—2
Hx 2004. 7. 2 3.0 3.5 3.0 5.0 ** 3.0 -
HR 2005. 7.15 1.8 1.5 2.0 3.5 ** 2.0 -
13k 2004.10.18 1.3 1.8 2.5 ** 4.0 ** 2.8 *¥ -
I/ 2005. 7.15 1.8 1.3 3.0 ** 5.0 ** 2.8 *¥ -
1ijiA 2005. 9. 1 3.0 2.8 3.3 2.5 3.3 -
1852 2006.10.26 1.0 4.8 ** 15 6.0 ** 2.8 *¥ -
(ZE27 2003. 7.17 2.0 1.5 3.3 ** 7.5 ** 3.8 ** -
B 2003.10.27 1.3 3.8 *¥ 3.5 ** 6.8 ** 3.5 ** -
B 2005. 6.30 2.0 1.8 2.8 % 4.0 ** 3.3 ** -
(=89 2005. 8. 4 3.3 3.0 3.8 4.8 ** 4.8 ** -
I, 2005.10.23 2.0 4.0 ** 3.0 ** 4.8 ** 3.3 *¥ 2.5
T 2004. 9. 1 2.8 3.8 % 3.5 3.3 4.8 ** 3.3
EE i 2004.10.25 2.3 2.8 2.8 4.8 ** 3.3 * 3.0
i 2005. 5.15 1.3 15 1.8 4.3 ** 1.8 2.0
H 2005. 6.29 1.5 2.0 2.0 1.0 2.3 % 2.3 %
HET 2005.10.25 2.0 2.0 2.5 3.5 ** 2.8 2.5
LI 2006. 8.30 3.0 4.5 ** 4.0 ** 4.5 ** 5.0 ** 4.3 *¥
FHET 2006.10.26 2.0 4.0 ** 3.3 % 5.3 ** 4.3 ** 3.0
Iediig 2006.10.20 1.0 2.8 1.3 - - -
Kor 2003. 4.22 2.7 3.0 5.0 * - - -
Koy 2004. 4.30 1.3 1.0 1.7 - - -
Koy 2004. 6. 7 3.0 2.7 3.7 - - -
Koy 2004. 7.22 1.3 1.7 2.0 - - -
K5 2004.9. 9 2.7 2.7 3.3 - - -
Koy %1 2.0 1.0 * 2.3 - - -
Koy ¥ 2 2.0 2.7 2.3 - - -
Kor 2005. 9.13 2.3 3.0 2.7 - - -
Kor 2005.11. 9 2.0 4.3 ** 2.7 - - -

¥1:[F2E72AHH ], [=F/N3I FY ] 132005.5.2, D% 2005.4.25
¥2:[F&2E72A9 ], [=F/V3 FVY ] 132005.6.7, ZDfii% 2005.5.23
FREVUTR, (3RS ] EOMICENEN 5% BLU 1% KETHFEENH D Z L 2R,

OFED FREU EOEREASNL Z L34, HS £12. LM (1:8EFXB~9:ER)
BIARPUEDT T b Do po7ze L LBHTE, [X Yt WEEAH FXE55 <FNINY 7EIFVD
X375 9 | 3o miE L ) O AT RREE MR E Hi 2003. 4.14 5.3 5.3 6.0
N Hix 2004.4. 5 7.0 6.8 7.3

. e N b i G 2005. 5. 2 7.5 7.3 7.5

rﬁ%% %#TZEL@V‘TﬁHﬂéﬂf:%ch‘[irﬁ% (2% 11) igA 2004. 4.13 75 6.3 7.3
16 BRI O~ 28 M OFELSTHO A, [£&F HiE 2005. 4.26 8.3 7.8 7.3

. . . . A 2006. 4.17 7.0 7.0 6.3
= 2 SR AL SR =] N VEELAS S
72591 1%, EORETLBFEEMUAEEITE A " 90033 5 s 8 55
ET, [FYIFRYL] [Rhxy2z] Izt AloR B 2004. 3.17 4.3 4.0 3.5
FECHHIMEL, [YEAIFY ] [7FIFVT] & HOR 2005324 83 35 8.3
B 53 . . .
DA E b b T ClEN 6.1 58 6.0

4) BEMSLIUMEMY (MEMKRERREZED)

SRR L R T B T A S B 2 3R 12 1R #13. MEWFMRERROER (FRBIUR > 4 —EATHIEH)
Lflo %ﬁ‘ﬁ%ﬁi’}‘&ﬁ‘o f:fﬁ, E"?‘ﬁﬂ/cbi |—'\7;L\’/\vi N i PG A %> *ﬁﬁﬁ*ﬁxj—%—:(%) it g 52
VL T7FIFYIL] EAEETH 72, o 2003 2004 2003 2004 2003 2004

REUR Y v & — U CFEi S N7 E Mk R F&EAAH 700 767 16.7 8.3 il Gl

. Sy g R = ~¥E/NIFY 633 600 100 6.7 H T
%ﬁ@fﬁu%%% 13 12" L7z, W%@$ﬁ+, A FETHIAG =R & 23R 60.0 76.7 6.7 10.0 th th
LRENL L, TRTOSEHH & HE SN2, PR 76.7 73.3 200 8.3 Hi il

5) MEMHLCBEM E H %, 2003 4E1% 100 H, 2004 4F1% 84 Ho

M2 Es L OBEEOIEFE L LT, EENOMERES



WIS+ F—=F ¥ =7 208 [ £ 2137259 ] OFREZ DR 9

BIUOMEHORESZZNENE 14 B LR 155
L7zo BEMOBAERSIZIE [FE21E7259 ] [wFA
SN I 7HFINVIO] LOHETEN -7, BE
BOBEHTIE, TFX1F75511% [wFNNIFY] &
DENLEIAASN, [THFIF) I ERAMEETH-
720 MENSHBILT, [F&X1E7229 ] OB - B
HEEE T3 NI F) ] X heRERL LALNT,
6) (ZDMhD) E£EFHM

(1) HfEss SO HTEH

[F &322 ] ol EERBRETE T, K
RBEO [THFIFVI] L8 HELS, HAED [vF
NIFY X3 ARz, RAEDOKTFY I R
L) R BWETSALN, [FEI1E7259 ] ok

®14. BREHOBLEEZ (1:HFR~9: BR)

Wik HEEHAHR FX21E7259 FANIFNY 7FINYI
1L 2004.7. 8 7.3 6.5 7.8
1L 2006. 7.13 6.5 6.3 6.5
I 2003. 7.17 6.3 5.3 % 6.0
I 2004. 8.17 5.3 5.5 5.5
(2807 2005. 8.11 2.0 3.0 2.8
LEF  2004.7.18 7.0 6.0 7.0
H T 2005. 7.28 5.5 5.8 5.3
Kor 2003. 7.18 9.0 9.0 9.0
Koy 2004. 7.30 8.3 8.0 8.3
Koy 2005. 7.27 8.0 8.0 8.0
] 6.5 6.3 6.6

X, [F&1E72A9 ] EOMIC 5% KETEEENH L L ERT,

x15. HEROEZ (1:HFR~9:ER)

Wiis  HEEHE FEEAH EFANIFNY O TFEINII
HE 2005. 9.20 7.0 7.3 6.8
13k 2004.9. 1 7.5 6.0 ** 8.0
i/ 2005. 9.14 6.8 6.8 7.5
1L 2006. 9.20 7.5 6.8 7.0
W 2003.9. 4 5.8 40 * 4.3 *
R 2004.9. 6 4.5 4.0 4.3
R 2005.9. 9 6.0 5.8 6.8
Eai 2003.9. 3 5.5 45 * 5.3
FHEF  2004.9.14 6.0 5.0 * 6.5
= 2005. 9. 5.0 4.0 4.8
5T 2006. 9.11 5.0 4.0 4.5
£ 2004. 8.28 7.0 7.0 7.0
E¥ 2005. 9.14 6.3 4.8 7.0
E# 2006. 9.25 6.8 5.5 * 7.0
eyl 2003.9. 4 7.0 7.0 7.0
yaul! 2004. 8.27 7.0 7.0 7.0
yaull! 2005. 8.26 7.0 6.0 ** 7.0
Kor 2003. 8.16 8.3 8.3 9.0
K45 2004. 9.22 7.3 7.0 6.7
Kor 2005. 9.21 6.7 5.0 * 6.7
Ty 6.5 5.8 6.5

FRIOYIE [FEIX7259 ] EOMICENREN 5% B & 1% Kk

ETHEEAEPHDLZ E2RT,

HiZ, AR AR L (£16),

(2) EHLUBEE (B OES

FEOFBIE [F /NI P ] L) RREN LA A
Lz (F17), A& (Fk) oBEEIL, [~F NI FY
LD RREN, [7THFIFVI] LABETH-72 (E
18),

(3) BDWE

FROBE LA BRI & b RKER C, REEDOTFIYT
i [=F NI FY] LEBETHo 7 (19,

(4) BEIRIEE

1 BFEOBRRBEE, [FANIFY] IDRRKRE
WEIN SR SNz, 2 FELETIE [vF NI R | &
KELR -7z (F£20),

2. FHURTEEBRSLIVUERMICH T 5HER (MEHHR

EHBRE R <)

1) HE

[ 513759 ] OFARIIER - EEBET—ED
EESALNT, EXSEOMBDOFITIE [vF N
IFY ] EFEBETH o7 (F21). BAHEIROE L H
5 3R o 72 BRI RIS A RN T TR AARE T b o
72 (322) 0 WAHUH R OREEIBHEE I b KA ILRD
BNrorz (£23), itoT, [FEIE59 ] Ok
BoEtEl: T~F N3 B ] LRBETH- 72,

2) fEfEHEZIC& 245

MR ARAE 2 G BRI BT 2 TEREM R % 32 24 1R L 72,
BEE [FNIFY] LVES[7FIFVI] &H
BETH-o72, EHREIE, [F NI F)] L)
I7HFIFVI) LABETH- 72, ZOKS, A
FMEBLOESEL [F NI FY ] BIOC[7F3IF
JIJ) LEEETH -,

WA H B X ORI DWW T, BB REEB L O
BERBOMIE [F NI FY I BLIO[7FIFY I
ERREEED, RN E otz (K 24),

3) g% S

[F X1372%9 | ol 1, 2, 3FHET [~
FNIFY ] L) RREmEAIA AR SN (F£25), [F
3759 ] OHEAEERIE, &FEC [vXNIF
)] L EIREABETH -2 (E26). [FE1E759 ]
® ADF &®id, 4 HFHEEBRWCT [vF NI FY ] L
RETH-72 (£27),

4) HFiEM

7% 28 |ZH L CTIT D 72 3RFE RS A BR O R % 7R
L7co fETIGE, %k, 1470 fETE ThEED
SEMODIFETHL L, TRTHABRETH 72, fEoT
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x16. HEERBOLE (B. H)

i HiE e =84 H B3l el e Koy i

2003 RFENIFY LD %1 - 3 2 - 2 - -4 2.6
TFIFVIEDHE ¥ 1 - +10 +7 - +8 - +7 +7.9
(Fx1272595) %1 - (5.11) (5.6) - (5.13) - (4.25)

(=F NI FY) %1 - (5.14) (5.8) - (5.14) - (4.29)
(7FIFVI) %1 - (5.1) (4.29) - (5.5) - (4.18)
(Fv32FY) %1 - (5.11) (5.5) - (5.8) - -
(Kh~=v ) %1 - (5.7) (4.30) - (5.6) - -

2004 SRENIFY LDE %1 2 3 5 +0 -6 - x2 3.8
TEFIFVIDEDE ¥ 1 +4 +13 +7 +8 +7 - +6 +7.4
(Fx1272%59) %1 (5.19) (5.11) (5.13) (5.8) (4.30) - (4.27)
(F/NIFY) %1 (5.20) (5.14) (5.18) (5.8) (5.6) - 2
(7F3IFVUI) X1 (5.15) (4.28) (5. 6) (4.30) (4.23) - (4.21)
(Fv3FY) 1 (5.17) (5.7) (5.10) - (4.30) - -

(Kh~v ) %1 (5.13) (5.6) (5.8) - (4.23) - -

2005 RENIFY LDE -1 -1 5 -8 3 4 2 -6 3.6
TFIFVIED®E +4 +4 +9 +9 +5 +7 +11 +13 +84
(FX1272-%5) (6.2) (5.29) (5.13) (5.9) (5.5) (5.4) (5.5) (4.27)

(=F NI FY) (6.3) (5.30) (5.18) (5.17) (5.8) (5.8) (5.7) (5.3)
(7% FV1I) (5.29) (5.25) (5. 4) (4.30) (4.30) (4.27) (4.24) (4.14)
(Fv32FY) (5.31) (5.29) (5.13) (5.8) - (5.2) (4.27) -
(Kr=v ) (5.29) (5.24) (5.9) (5. 4) - (4.28) (4.25) -

2006 SFENIFYLDE - -2 - 4 3 - -7 - 3.9
TEIFNYIEDE - +5 - +10 +6 - +16 - +9.1
(Fx1272%59) - (5.20) - (5.8) (5.15) - (5.3) -
(ZFNIFY) - (5.22) - (5.12) (5.18) - (5.10) -
(7%3IFVUI) - (5.16) - (4.28) (5.9) - (4.17) -
(Fv32FY) - (5.19) - (5.6) - - (5.1) -
(Rr~=v2z) - (5.17) - (5.2) - - (4.25) -

Ty TFENIFY LA -0.5 -1.3 -3.7 -4.6 2.1 -3.9 4.5 4.8 -3.2
TEIFYIEDE +4.0 +4.1 +10.7 +8.0 +6.2 +7.3 +13.5 +8.6 +7.8

TEFNIFNEDEBIFTFINYIT EDEE, T (FEIE5) OoMFIBEH - <% 83 ) olMEIAEH)

BLO (F&1F2) oG H - 73 M) TomBEgGHE) (H)

¥ 1:HHRD 20034 (14EH) BLU20044F (24FH) 1daRAMARNIC 1 FHAZ A .

¥ 2 KD 2004 4E (24EH) 1E, ~F NI ) OMAERENIC 1 FE A ALY o

x£17. BEOEZ (1: EFB~9:1BR) x18. BOEH (1:EFB~9:ER)
W4 HAEAH T EIEAD IFAINY BEig  HAEERAH FEIE4AH FANIFNY O TFINYI
HR 2003. 5. 2 5.3 4.8 HiE 2005.11.24 6.0 6.0 5.8
HE 2005. 5.13 7.3 6.8 Ay 2004.10.30 8.0 7.5 8.0
1§ 2004. 4. 8 8.0 6.3 ** I 2003.11. 4 5.0 3.8 4.3
15 2005. 5. 6 6.0 5.8 IR 2004.10.22 5.8 5.3 5.3
i 2006. 4.25 7.3 7.8 I 2005.11.21 4.8 4.3 5.0
ETR 2003. 3.28 5.0 4.8 HEHF 2004.10.13 6.8 4.8 ** 6.5
fﬁ%ﬁﬁ 2003. 4.16 55 3.8 ** LR 2005. 9.25 5.5 3.8 5.8
HER 2004, 4.22 5.5 357 HHHF 2006.10. 4 6.0 3.8 ** 5.8
#EAE - 2005. 4.25 6.0 3.8 B 2004.11.20 9.0 7.5 85
RI7 2004. 4. 1 7.3 6.8 B 2005.11.17 7.0 6.5 7.0
Eg ;822' 3'23 ;g 1'2 IEig 2006.10.30 7.0 6.3 7.0
g 2003' 4'14 7'0 7'0 yaulll 2004.10.28 8.0 7.5 7.8
Al s0e46 s s A 0003880 0 0
gl 2005. 4. 8 8.0 7.8 ** Y o ' ' '
JoA 2003. 3.26 33 6.3 ki 2004.11.24 8.3 6.7 7.3
Jois 92004. 3.31 90 9.0 K5 2005.11.30 7.3 6.7 8.0
Ko 2005. 3.24 7.3 4.7 ** Ty 6.9 6.0 6.8
] 6.7 5.8 AT EON O BUY /T ALY #2007 — % % &,

RO, TEET59] LoMicehth
5% B &L UM 1% KIETHEAEDH S Z LZRT .

¥ [FEEAH) ] LOMIC 1% KETHEEELDH L L ERT,



WIS t A —F v =7 Z20H M [ £X137259] OFREZEDORHE 11
%£19. MOHWE (%) #£20. BIRIEE (1:EZLEH~9: &)
Wi %4 FEEAR  FEEEAD O FANINY Y % i FEEAHE  FX21E5H) FAINY
HE 2005.10.27 67.5 68.8 HH 2 T 2005. 7.15 2.0 1.8
1L 2004.10.18 65.5 62.3 HHR 3 HH 2005. 9. 6 2.0 2.0
e 2005.10.26 46.3 58.5 e 1 & 2004. 5.17 5.5 1.3 **
1 2006.10.26 56.8 60.1 L 2 FHH 2004. 6.17 5.3 6.5 **
Bk 2005.11. 1 78.8 79.3 I 2 2005. 6.30 1.5 1.6
R 2004.11.29 100.0 100.0 (=857 3 T 2005. 8. 4 3.5 3.4
T 2005.11. 2 98.4 99.1 =k 4 T 2005.10.23 2.8 3.0
L 2006.11. 6 97.3 98.7 pagiig 1 &R 2004. 5.12 1.8 4.3
E5 2004.11.20 98.8 99.0 R 2 TH 2006. 7.28 3.3 2.8
£ 2005.11.17 96.0 93.8 yaplll 1 %E 2004. 4.28 5.0 1.8
E5 2006.10.30 97.5 98.8 yaplll 1 %5 2005. 5.16 1.3 1.0
Zall 2004.10.28 86.9 87.4 Koy LR 2008 5.1 2.0 1.3
rayll 2005.10.28 92.6 90.8 ** Aoy 2ARE 2004 6.7 3.7 2.3 *
Ko 2003.10. 5 99.7 99.3 Aoy AR 2005, 7.19 4.0 3.0
Ko 2004.11.11 97.2 97.8 Aop 4R 2005 9.13 3.0 2.0
Koy 2005.11.21 97.7 98.0 Fi 3.1 2.5
Fy (FHAED I) 84.0 84.9 FRIO L [FEEA) | LOMIZENENE% BLU 1%
N N N N I e A B SEAS - iny
iy, (259 ] EOBIC 1% KETHEEND ARCHEENDL S 227 T
ZEERT,
*£21. REBE (%)
2005 4E
Al 1[\H 2 [ H 3 HH 4 A H 5[ H i
6 H23H 7H 19 H 8H4H 8H31H 10H5H
FEIEA59 64.4 475 83.8 45.0 66.7 61.5
~F NI N 60.0 ns 53.8 ns 83.8 ns 43.8 ns 52.5 ns 58.8
2006 £
1A H 2 [ H 3[|H 4 H iy 2 4R
5H29H 6 H22H 7 H 26 H 8 H30H Ty
FEIEAHH - 74.2 51.7 53.3 59.7 60.8
<TF NI RY - 63.8 ns 55.0 ns 56.3  ns 58.3 58.6

2006 D 1 81 H ofcdd, Wmid-tasEm < (FX1E725 92 Tdem), W@ & HIBFL 75— % 2B L 72,
ns: [F&EAHH] & [FNIN) ] ORMICEEER L.

F22. EXFAEFE (%)

2005 4F
i i 1EH 2 [ H 3|H 4 [ H 5[ H Py
6 H 230 7H19H 8H4H 8H31H 10H5H
FEIEAH 49.1 37.7 62.5 44.6 39.8 46.7
<TEFINI N 50.6 ns 29.8 ns 60.6 ns 43.1 ns 35.1 ns 43.8
2006 4
1R H 2 [ H 3 [alH 4 A H Ty 2 4
5H 29 [ 6 H 221 7H 26 H 8 A 30H Ty
FEIFAHH - 46.6 36.6 38.0 40.4 44.3
TF NI N - 45.4 ns 43.6 ns 22.4 ns 37.1 41.3

2006 D 1 8 H OfH, i tavm < (F 137259 2% Tdem), FUUIIAE & HIBL 7— 7 2 BRIk L 72,
ns:[F&EAH| & [FNIFY] OMICHEEEL. L,

F23. REBBEOEE (%)

- 2005 4 2006 4
af
F—F¥—F TR e FRHL FT—Fx¥—FII52A MEEE b
FEIEA) 75.0 16.7 8.3 43.5 8.5 54.6
<TEF NI Y 87.5 ns 7.5 ns 5.0 ns 41.3 ns 11.3 ns 47.5 ns
FEEBEREE AL D 1 1R A
frEb oA

ns [FXIEHEAH] L [FANINY] OMICHEEZEL. L,
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F24. EFEREICH T ZEFHEOFHE FERESLUEHFRE (%)

- FEE5) Y FNIFY 7EIF)I

g FIfE BREERRE EBRE SEfE FEERE EEMRK FIfE BREERRE EERE
WiEBH  4HoHDY 39 4.5 11.6 45 4.4 9.8 32 7.0 22.1
EDOKRE cm 1.9 0.3 17.2 1.8 0.3 18.4 1.8 0.3 16.8
R 1~9:135< 3.1 0.7 22.1 3.8 1.1 28.0 2.9 0.6 21.7
R cm 115.1 9.7 8.5 98.3 11.7 11.9 114.1 11.0 9.6
Wk cm 17.6 4.2 23.7 17.3 3.4 19.7 16.8 3.8 22.4
EHR cm 20.9 4.7 22.2 23.1 4.9 21.5 19.8 3.7 18.9
B g mm 8.6 1.7 19.9 9.2 1.6 18.0 8.4 1.6 18.8

DgH1HZL1ELZH WH1HD>SDEH)

& 25 EYHEEE (%)

FEW Al 1FE 2 T 3 T 4 T iy
F EIEA59 52.9 42.3 33.1 50.5 44.7
2003 < FNIRY 50.3* 39.5% 33.1 49.2* 43.0
7¥IF)I 48.1* 42.9 32.9 50.2 43.5
F &iE759 41.7 44.4 30.3 52.3 42.2
2004 < FNIRY 40.6 42.7* 28.1* 52.5 41.0
7T¥IFYI 42.9 38.0 30.4 53.8 41.3
FEIEAH) 45.6 38.5 29.8 48.5 40.6
2005 <vFNIRY 46.2 37.2% 29.7 49.3 40.6
T¥IF)I 46.6 35.8% 31.7 48.5 40.6
T EE759 46.7 41.7 31.1 50.4 42.5
i <TFNI N 45.7 39.8 30.3 50.4 41.5
T¥IFYI 45.8 38.9 31.6 50.8 41.8

2003 4£1% 0.2% LIV T —F¥ & 0.01% 7 I 5 —F,
2004 B & 08 2005 4E1% 0.5% t v 5 — B2 & B Res,
X, [FEIERAH ] EOMIZ 5% KETHEENSH LI L ERT,

#26. {HEHHEESE (%) 2004 F #27. ADFEE (%) 2004 %

i 1HFE 2% 3FE 4FE EY i 1%E 2%FE  3HFE 4FH Ty
FEIEA59 7.8 12.2 10.0 13.4 10.8 FxFEAH 36.8 37.2 41.2 30.6 36.5
TENIRY 8.1 12.1 10.2 14.4 11.2 TENIRY 36.8 36.8 40.9 28.3%* 357
T¥FIFYI 8.4 10.6* 9.8 13.3 10.5 TEFIFYI 38.8* 39.4* 41.7 30.2 37.5
X, [FXIE7A9] EOMIC 5% KETHEEENHL L% FRLIIL, [FEFA9] LoMIZENZN 5% BL U 1%
ZNERD KETHEENDH DL L ERT,

%28 HEELTORERE

Al 2004 4 2005 4 2006 4 iy
IR (kg/10a)
EIEY AP 42.5 71.7 58.1 57.4
TF NI N 33.8 ns 80.0 ns 65.2 ns 59.7
%k (K /m?)
FXIE7A9 253 478 448 393
<TF NI N 303 ns 539 ns 362 ns 401
1S FEFE (of )
FxFEAH 0.17 0.15 0.13 0.15
<TFININY 0.11 ** 0.15 ns 0.18 * 0.15
THE (2)
EIEY AP 0.716 0.728 0.688 0.711
TEFNI R 0.765 ns 0.683 ns 0.721 ns 0.723

ns: [FX137:59] L [FNIF) ] OBICEE®SEL L,
*RIVF L, 5% BL U 1% KETHELEDPH DL Z L xRT,
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Breeding of "Makibataro" Orchardgrass and its Characteristics

Kazuhiro UCHIYAMA, Akira ARAKAWA®, Kazuhiko MIZUNO ", Shin-ichi SUGITA®, Toshinori KOMATSU ",
Hisashi YAHAGI®, Kiyosada HIROI °, Yuko MIZUKAMI® and Michio KANBE"

Forage Crop Research Division,
Institute of Livestock and Grassland Science, NARO,
Nasushiobara, 329-2793 Japan

Summary

"Makibataro," a new cultivar of orchardgrass (Dactylis glomerata 1.), was developed by NARO Institute of
Livestock and Grassland Science (NILGS) and was registered as Norin No. 11 of orchardgrass by the Ministry
of Agriculture, Forestry and Fisheries in 2006 and also registered by the Plant Variety Protection and Seed Act
in 2009. "Makibataro" was bred through three cycles of maternal line selection plus one cycle of mass selection,
after crossing breeding lines bred at NILGS with "Sc-3" resistant to scald caused by Rhynchosporium orthisporum
and "Lude", highly resistant to stem rust caused by Puccinia graminis and other foliar diseases.

The heading date of "Makibataro" was three days earlier than that of "Makibamidori", a medium heading
cultivar, in the regional performance test. "Makibataro" is highly resistant to stem rust and scald, resistant to
powdery mildew caused by Blumeria graminis, and moderately resistant to anthracnose caused by Colletotrichum
graminicola. Because of 8% higher dry matter yield and similar winterhardiness and snow endurance comparing
to "Makibamidori", "Makibataro" is considered to be adaptable in the wide area from northern Tohoku region to
high altitudes of Kyushu region. Dry matter digestibility of "Makibataro" is superior to "Makibamidori" partly
because of foliar disease resistance. Seed yield of "Makibataro" is the same level as that of "Makibamidori." It

can be used for hay-making, silage and grazing.

Key words: disease resistance, dry matter yield, medium heading, orchardgrass, phenotypic recurrent selection

2 Present address: NARO Kyushu Okinawa Agricultural Research Center

b Retired

¢ Present address: Japan Grassland Agriculture and Forage Seed Association
4 Present address: Ibaraki Prefecture

¢ Present address: NARO Hokkaido Agricultural Research Center

fPresent address: Aichi Prefecture
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LA EIKIFTHEICHE L TIREHE N TR W
%, FRFERALEE OFG G- AN O AL IR 52 5
HENZOWTOMETL 72

MRELVHE

1. BEF&*
REFEFERBY (RFRHFH) 2, TEEFERS
Wiget v & — (TREES®RDT) 9, 3B EEEERNs
vy — (FEREE) DICBWTRERBR L FEHM L
2o BEBEZRTIEANAY A 2 MMES - BB
% ZEME LU CHRE S 7SR 12 B (22804 3 B,
M 980) 2Rz, BERBOMELHR12ITRL
7o BLAFVEHZ, Z6H & EEURIZIN U TEHABRX E b
121 HM720 4.5 ~ 18kg #55 L7z MEIEHRS- 2B L
T, AR ~Na- b I 720 - VEHEICER ST
7z, EESEI b > CThREBHER 5T 54
MK, FRESEH R 2 IEE R & RIIcaE L, es
IV ADOEENRDREVIEEFINC 2 EHHD S &4
B4 2RI, ETREE L OEEEIcF T -8
HERG L, PDERb S ARG LYY I v Al
HAAT o 720t IR IX & 3 CRBR 2 1T o 720 T RS
TIERMEE LA (BB < RV A Y A i
4) 128HE W7z, IEERBROME LR 29 IR L7,
Foafirhy, FRBRX E DICHE L ERRRIIS LT 1
H47-10) 5 ~ 12kg #75- L7z HEEHG 513, RIFES
W & BRI RS R 2 2R 53 2 2R X, i
FEAM R 2 EF A & BNHRES3 2RIt IX, il
T Y —HEEGS L, HILIERRED S 24859 5
SHHRIX % 30T 720 BRI RFCTIER URYT 2 D0
MBiTbiiz, RERBOME % £ 320 (IR L7z, fiti

A3, BB 1 IS 5 A Vv, BRI AT 2
U, NIBIXASECTH - 720 F 72k 2 Tl TEMME
B4 5 FHE IV, BRIXAT 200, MHEX2S3EHTH-
2o TNENOREFERBRTHRE SO B- H T
Y - hPIT U VEREFE 42 IR,

1. REREERRSTITONLEETABROBE Y

RERIX 55 JiUN=inE HE Hp HEE % 10
(HEstBES) 8~ 157 H#E 15 ~22 » Hih 22 ~ 28 » Hili

SIBIX FEWCS(7kg) ® i WCS (5kg)  fit WCS (5kg)
(4 5H) Ko & k) BL A R BL A R
V77077 P(200g)

mRHX  fiWCS (7kg)  fiib 5 (1.5kg) Fii WCS (5kg)

(4 5H) Bl fr R Bt & f R fic A i Rt
TW77W77 P(200g)

xfHE X e~ (8kg)  fEb S (1.5kg) FEb S (1.5kg)

(4 59) Fic & g £ Fiel & g ) B & g B
TWV77V77 P(200g)

it WCS : FRFSBEMLER  7h77077 P TVI7V77A° by b
() NoMEE, 1 HY%70) oS

x2 TEEIEHRAMEtLLI—TITbhERTHROBPES

FRBRIX 55 AEE i HE JiN=geai
(HtatEE) 8~ 14 % Hi#s 14 ~20 » H#kh 20 ~ 26 » Hih

LRI X T WCS(7kg) &) & WCS (5kg) & WCS (4kg)
(4 TH) Bi & fr ) BLA R KL & R
TW77V77 P(200g)

i X fit WCS (7kg)  fiib 5 (2kg)  fit WCS (4kg)

(4 58) Pl f Rk P A B & fr
TWV77)77 P(200g)

X B X FE 2R (8kg) b S (2kg) figb 5 (1.5kg)

(4 58) Fid & f ket fic & f ket Fid & it

TV77V77 P(200g)

fiit WCS : FRSSEEMIERL  TVI70V77 P 2 TWI7M77A° by b
() NoMEIE, 1 %) oS

%3 BERERZEHMHEt. 4—CITbhh-IRTHBROBE 2V

R 1

BRI 55 =R

(fit3RBEE) 11 ~ 27 # A

AERIX EP ATk

(2 3) FRssHEfL AR 5 ~ 6kg
xR X HRECA TR - TR A ik
(33H) fib s 1~ 1.5kg

Bk 2

B IX 4 JEE 1

(ftEREER) 11 ~ 26 » Ak

ARERX HRECA R - 7 A R
(2 ) FRESHEALETRE 6 ~ 10kg
xR X HRELA R - T Akt
(3 5H) AFVTYIALTFAA T — 1.6~ 2.6kg
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K4 BEFEROB-HOFEESLTa-r27O-IEE (mg/ M 1kg)

FIp& THR% BERER1 BiERER 2
-7y o-ha7z0-V -7y  o-ha7:0-V B-#1a 7y o-ba7zo-l B-#ary  o-ba7:o-l

fic A it 0.2 11.5

i WCS 37.2 329.4 51~ 143 6.1 ~49.1 26.3 71.0 32.3 149.1
TWI7VT7A° Lo b 64.9 51.8

fiib & 1.3 23.8 0.2 5.6

FEY-TEE 15.6 8.6

A3T949" AR M- 0.4 7.5

BRI 1 - MR RSERG I v 4 — BBk
BRI AR 2 - MR IR RSERUN e > 4 — BBk 2
RHEER  REEHERRY

TIEERN  TRESEREMEL Y 7 —

2. XAOMIFE

Y—u A VEHOMREN % STz, R, &
Hik 2 WH DN ICRIAE #1272 610, BAE Xy o
L -30C CTH#T F CHAM A L7zo 7272 LARBEI O R L 5Y
WM Q4 AL, JEE 2.5cm (23R & YU RELZ2 S
7L, L&k 2MME T 4T THERK, -30C THAEMR
frL7zo URHE—WE 4C TR L 728, S & 1T -5 720
KAk, 2|3 2 F# 100C T 24 B RIFEE: S & THIE
L7zo MWL, KOHIECERESELFREY Z— T
VCHI L CllE L7z, o 21k, &K% 70CT1
BRI L CRE L, —M4C CTHBEICBW L&D
Hikh om & Lz 35Wifii, #EL724HW% lem
Xlem DRFEL, T—=F—=—T75vy V55— z7 =il
EREBEICIDME L2 FRFDO - b T 7 20—V,
Witk a~x b7 g et itidE (HA56 FP-920)
EHWCHIE LA W, F—u A Yk b TR, 5
ARG % BRI L CRRRERAL A 5 L, R ER O 3 ~
7% F TR A RRIE O REIABRALRE 2 0058 L 720 #ARE
O Foleh? D FFEICL W FTo 720 AF VT AT IV
L U720l > 7V o R %, #AZ7a<x 75
7 (BHER GC-14A) %AWV CHl%E L7z, FID fihids
DOMEE 250C & L7ze I T 5% —7 Vi 150C 2»
5 250C £ T 1474720 5C LA &E/-1%, 250C T 10
GFE L 720 H T 414 Stabilwax (BE) MWz, &
R P P ORI E ORLIE, EES lem 4R
ZHWHE Y ¥ —LI2Wih, PVC 7 1 VA (BRREBRFE 2.5
X 10*'mL/m? - 24h - atm) THV:, 4C CTHEATIZERA L
THE L 7zo MBI eH I Hriskife 1, 7, 18 H BT -
720 WRIHDOA b IF 7Y rEEOMEE, BER (I
JOVE B CM - 2600d) & v TIT - 729, fRE
DEALE L LTFANNVE Y — VEISTEWE (TBARS:
Thiobarbituric Acid Reactive Substances) D% =&

Ko O OFETHEL

3. #EtAH

SAS Add-In 6.1 for Microsoft Office % H\:» THtats
WredTo7z0 WPRIX 2 U728 & 3 2 — oI BT it
ATV, LRI X 2 A RSSO b oG, UWEK O
A PLSD ECTEHEILE L 720 FMREHD o
Fa7zu—VERLAMIFTOEVEE, a2
7 x U — Vi = & TBARS fif © M TIEMIE bl Ji 534 %
1572,

7 =X

£ 5121, 4 >ORBRO NI Ef OB 1 R %
RL7ze MEEBEFETIE2O0RBTHRERKX &5 RIX
M Bl OB & i TR o 7o RIF ISR T,
figf B i O BRI & i X e X <R IX <R IX & 7
0, FESSEAHLEE OB S H2SE ORI &R 7% L
moleMEBETIE Grols, TEREEMI T, Akl
XM OmANENGERS o &b hofns
BETE o7, MERESECIZ2HOREEE I
xHHRIX & ) FRSSEaA AR 2 SIS 5 L 723 BRIX 0 J5 A
AR Pa 70— VEEPEL hol, RIFIRE
R, TEEGBIE LIS, EEXOa- b3 70—
WEBEDNRBX L) EZICE L ol MBI,
MIRX E BB RZES LD o720, WX LD a- b7 =
O — VAL WEEZ R L7z, STRTIMMILE R IR R O HER
2 L RFRFACTIIXKMICAEE L Z T o /05, T3
ELEARWEC AT B X A5 BRI & ) AR EE R L
7oo AU A EREEOR 2, REHESRK, T
RS RIFCHE R R Do 72,

WEE T OFAO A I+ 7a e rEEDEL



20

%R 61N L7, RFPEFHOBMTIE, &l L
IRMIX D A b I 42708 CEEARIRIX L 0 S h
IBHHO X FIA 70 EE&1E, XX
LD EEIE, o7z, TEESHRIFCIE, FRX EHiR
MXoA NI+ rue rEe, BB BERE <IE
IEFABEOMEE R L7225, 13 HHIZIE&BIX o 2 b 3
F7ul yEADHBRNX L) AEIEL o T HE
BERCiibh: 2 20REBETIE, RERX LAEXT

PRI 7E ALy 2 e ZE AT

%518 5 (2018)

ARIFTOEVEGIET R P72,

R TIEEHEE ISP 04RO TBARS a0 L%
RL7z. BFESZROMETIE, 2WHEIX & RERIEE O
TBARS flii%, ®RXICHEK L CHERICEHI S, £
72EETIE VS, S XIEEHIX LD b TBARS
EAMRNEE R L7z FRESERIICH, AEERZ
AREFFEEMLETEL O G AR 12 & TBARS I #H]
SNEFEEAL AHOMR LR L HER R T

£5 WMEBESMOKRSHEIBEREOELFAEBICRITITZE

BRI ER BRI 2R 2 EEER TZEL S R
ARBRIX 55 L it o it e A xf e i Xt
it B EL 2 3 2 3 4 4 4 4 4 4
AR & (%) 18.0 15.1 25.4 23.0 20.1 22.7 27.5 28.1 35.9 28.1
a - M7:1-) (mg/kg) 6.42 3.00 5.22 2.9 442 3.62b 2.5b 3.22 3.1ab 2.4b
YW (kg/em?) 2.0 2.4 2.4 2.4 1.9 2.0ab 1.8 2.4b
ST 2 (%) 22.6 22.6 20.2 22.4 20.1 21.2 18.9 21.4
ab o B 2 I — SN TIX IS 5% KETHEED Y
BER AR R EEREmEe v ¥ — HBR1
BERER 2 MERERERMZEL Y ¥ — #HER2
REFEER  REES AR
TR SR - TREESERGIIEL Y & —
%x6. MREBHFHOKEPEIWERSGOA FIATOECESE (%) ICRIFTHE
BRI ER B E IR 2R 2 R HR o
RERIX 55 A gl FRBR xit & i xit R et A xif
[iis 2 3 2 3 4 4 4 4 4 4
Pk H 2%
1H 12.7 10.6 8.7 10.0 10.9 9.3 9.4 4.8 5.7 6.1
7H 27.1 45.2 33.3 32.7 27.9 29.6 34.7 25.4 30.5 30.6
13 H 58.1 55.3 65.7 71.1 38.72 4852  g57b 40.62  56.3>  53.02b
ab 70 2 iR [ — BRI TIX NI 5% KIETHBERED D
BERRR 1 mERRERMmIEE 5 — W
BELER 2 0 R IR R gEE v 4 — Bk 2
THEESHI - TREESERGIIEL Y & —
x7. WMREREBASHOBSHEIBEERED TBARS @ (mgMDA/ [ 1kg) (ICRIFTEE
BEREF B E IR 2R 2 REER T4 H R
ARERIX 55 L xif FRBR xit & A% xit el A% xif
B 2 3 2 3 4 4 4 4 4 4
i H 2%
1H 0.09 0.11 0.09 0.08 0.10 0.10 0.21 0.11 0.17 0.17
7H 0.19 0.84 0.12 0.34 0.232  0.692> 1.43P 0.36 0.54 0.64
13 A 0.45 1.98 0.61 1.08 0.57*  1.12*  2.85P 0.68 0.98 1.19
ab 70 2 IR [ — BRI N TIX N 5% KETHEED D
BERRR 1 mERRERMmIEE 5 — W1
BIRELER 2 0 B R IR RS gEE v 4 — Bk 2

RS « RS ERRY
TEEFRN  TREESERaMEL Y 7 -
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2 0B LICAHEMIZ R VS, B AFHEX LD
v TBARS i % 7R L 72,

1, 21021, MR 2 VIR O RERD T H
N-RHESER E TEERSRITO A5 24 BHA VT Iy
BEHD o- b2 7 20— )V Ea & @RI FE% 18 H
HoxX bIA 70t EE K0 TBARS EOBMRZ X 1
ER 212 FNENR LTz MEIGITOKE, W oM
RIZEETHY, o b I T 20— VEBRPE B HITE
ANIFruvrEE, TBARSTEE BIZIKTLTHY
RSB ORI Lo Ta-ba 70— VRS
Wins €2 2 EARBORECIREBRILH IEICRI R DS
BT EAIRENT,

F 8T RW IR H A CARE S N7 2R A O g R AL
R L7ze B THRNG, AREIARRE, MiPAPIARRE & 124

100
*
3 80 Y=97.89X0-603
a PO P<0.01
{'W? 60
2
(El
S
5 40
ul
L
*
20 |
0 , , , , , , ,
0 1 2 3 4 5 6 7
a-Fa7za—)b(mg/ 4P 1ke)
1. MREHDa-FI71O0-ILEEL4CT13HH

EPE#OA b IFT/OECEESORRGR

8. MEBESIHOKRS HIRLERES

TBARS{E(mgMDA/ 4B 1kg)

BXOF LA Y REGHRERMEEZRL, K TIE, #
BRI CIIAE B TH o720 B TIRDG, MR CIX, &
B/ 3 F VBEIEEL 20, BRI Clde
HMBX DA &) BB 5 720 TRERERTT
(&, R FIRIG IR X CHBEED 2 h o 720
BRI, BB O R 77 1) VEEE A EHX,
THRX & ) HEIEL o 7ze RN CIE, A
KO+ VLA VBEIEDHRX L) FEICE L ol (£
9), WEREH X, REE1 IR TR, A5 EIR
CTHEIEE S A IX B2 0 0o 72 (32 10) o 78BR 2 T,
B2 T BRI C BRI O A S FI IR AR &1 & 250 R IX & 0 &
B o7z AN THERX O 3 ) AT » Bk
&5, MEX I )VAEEICEL o7 (1),

L 4 Y=8.75X1-861
P<0.01

0 1 2 3 4 5 6 7
a-ba7z0—)L(mg/FPA1ke)

2 HKMEESHDa-FI7I0-ILEEL 4CT13HM
BRI 2D TBARS {EDEF

(%) CRIFTHE (REEHRERARS)

B2 T Hahi o T N AP R

FRERIX 4 ] A4 xf iR X GRS xf g B A4 xR
A ESEE 4 4 4 4 4 4 4 4 4
I AF VB (14:0) 2.4 2.7 2.7 2.2 3.0 3.2 2.7 3.2 2.9
IYAMLA CEE (14:1) 15 1.8 1.4 1.02 1.5P 1.22b 1.02b 1.22 0.8
7OV IF VR (16:0) 22.8 24.5 25.1 20.5%  25.0° 24.72b 24.9 27.8 26.6
VI hLA VR (16:1) 5.8 6.4 6.5 442 5.2ab 5.6 4.6 4.7 4.3
25T U (18:0) 6.4 6.9 7.1 9.9 9.8 10.0 9.1 9.5 10.3
T LA VB (18:1) 56.92  54.03  529P 57.82  51.92> 51.2b 53.4 49.6 50.8
1) — Vg (18:2) 2.9 2.6 3.1 2.8 2.5 3.0 2.7 2.6 2.9
) LU (18:3) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1
s if=dipaT i3 32.6 35.0 35.9 33.9 38.7 38.8 38.0 41.6 40.9
AR TR 67.4 65.0 64.1 66.1 61.3 61.2 62.0 58.4 59.1

ab B B 0FE 5% KETHEED
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®9. MEBMESHOKSHIEHRIE (%) CREFTEE (TERZERGHEL2-)

Bz T Bl 5 B AR W WA BER

FERIX 5 Ex At xf iR Ex A4 xR B A4 pogis

ABLEEEEL 4 4 4 4 4 4 4 4 4

IYRAF U (14:0) 3.2 2.9 3.2 3.7 3.2 3.5 3.6 3.2 3.7

YA LA UER (14:1) 1.7 2.0 1.8 1.5 1.8 1.4 1.0 1.1 1.1

IOV F U (16:0) 26.1 26.5 26.9 26.8 26.7 27.9 28.7 28.6 30.6

VI LA VEE (16:1) 5.9 6.6 5.7 5.4 6.0 4.6 4.4 4.2 4.1

277 U (18:0) 9.1 7.1 8.8 11.12 8.6 11.62 11.4 10.4 12.2

T LA VB (18:1) 50.9 51.6 50.7 48.7 50.5 48.1 4792 4932  454b

) — Vg (18:2) 2.0 2.2 2.1 1.8 2.2 2.0 1.8 1.9 1.8

)Ly (18:3) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

s Yif=diliT i3 39.3 37.4 39.6 42.4 39.4 43.8 44.6 43.3 474

AR TR 60.7 62.6 60.4 57.6 60.6 56.2 55.4 56.7 52.6

ab ;B2 2 E 5% KIECTHEED Y
£10. WMREAEFROBEISEHEEES (%) CRIFTE £ 1. WMEEBEAROKBREPIEHEREIE (%) CRIEFTE

g BEREREFMHRE 24— HE&1) 2 BERREHMARE 24— HER2)
A=t i T B I B2 T e T R
AERIX 45 A xR Al xiFHe BRI 55 S o ] BV xif i
BEEAEREL 2 3 2 3 AT 2 3 2 3
IV AF UEE (14:0) 2.1 2.4 2.5 2.9 I AFUEE (14:0) 3.1 2.5 3.42 2.9b
Y AMLA UER(14:1) 1.4 1.4 1.2 1.2 IYAMLA UER(14:1) 1.6 1.6 1.0 0.9
IOV IF UEE (16:0) 21.3 23.3 239 254 IOV F VB (16:0) 25.3 24.3 28.4 27.7
VI ML A UEE(16:1) 6.0 5.5 4.8 4.7 2V LA UEE(16:1) 6.0 5.9 4.5 4.0
A7 7Y U (18:0) 6.5 8.2 100  11.1 AT TV Y (18:0) 9.2 7.7 11.8 11.5
T LA Vg (18:1) 60.1 56.2 55.0  51.7 LAV (18:1) 51.6 54.9 48.1 49.8
=)V (18:2) 2.0 2.1 1.7 2.0 )/ — Vi (18:2) 2.2 2.2 1.9 2.0
LB (18:3) 0.2 0.1 0.1 0.1 VLU (18:3) 0.2 0.2 0.1 0.1
KSR R 30.4 34.7 37.1 402 KRR R 3842 351P 44.3 43.0
AR R 69.6  65.3 62.9 598 KA BRI R I 61.62 64.9P 55.7 57.0
ab ;B2 2L 5% KIETHELED Y
% = TEHEZBHOMBHXIZAEETIZ R WAHEX LD

vy 3 EORKZBEEFIEERTHENHES LT,
FHICEY IV ERZEBERSELZ LIETTIfTbhT
BhH O, ¥ IVEEREKESLFRIE, RaBo
B CTH L A b I A ru yEEomsHt s n, Ik
HREALDIEETH 5 TBARS HAHIH S D Z LATRES
NTwab, $72, WMoYy IV EGENS VI L
#FHLTC, BEFANEYIVERERSELHAAD
fIHIT W5 W9, (S 20 fEH S 1%, FRFESEHLE
BERGTsElHl~Na NI 72— VHARERIEED
BALEBIET 2 Z EHURER LNV E TERT LI L%
Rz RRBRIZBWTYH, EHEHR L TEESBI
OEHBEXIIHEX L) oo b a7 0 - VEEIAE
2D, MERRBETOHBKIINBX LY o b
7 U= VEEPERIIE kol T - RIFEEH,

b I T = VEEDPLVEAIZH 572, LA T,
MR AR OB GICE DV FRND - P I 72—V EE
MLz, ELICHEHHMARVIZEFAFOERE
WEL DI EHmENT,

KA TIE, WEELDOEFETHL A M I+ TuE Y
fiti L IREFRLOIRIECTH 5 TBARS flHIZOWVT D, &Kk
B CRRESTE AL 2 R 5 L 72X & R R IX THEEDSR
HHENTz, SHICEFREGHR, TEESRClEaRH
X AR A X & 0 FRSSEAHL AR OG5 3 RAYK & <, Fil
FERALEVE ORGSR VIE EREAKRE W L AUR
ENe ZFEROT FAFO - I T - VEE
EHAREFEZ 16 HEO X I 7o vV EEOMGR%Y
MEf L, - M3 7 20— VEEDFR 1kg 472D 3.5mg
DllEdiud, A P34 70l v Ea2itEs e 43
ZAHHEERD 30 ~40% LTICHZEZENTES
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& L7ze KRBT, FREBMAEOBSIZLY ok
A7z VOBENCE LRI HED A NI4T0
EUEERIISNS Z L EZRLD, arbIT 70—
VS 3.5mgl W 1kg TA M IF 70 rEEIR 40%
MR HMEER LT RRBRTIE, Bk L7220 % g
%, WEEICEHLTA M+ ar rE4 L TBRAS
lxSH L7720, ZEALOMELVEHNANIF S
DU EIGERLIZEEZOND,

M B O &= T, FREESHEMOmHNX T
Bl oz, THIEEEHRHoOMmBEFr Yy I v AjR
EAMBEX CIRHETL, 93 A0y bu—
WY AT O NIz 7208 SNTWE Y, LALEHD,
TREESROSHM X, witaflX, dRXOEN &
WCHEZIREDOLNT, HERREHEO 2-0HE, &
FEEROREBRICBW T, AKX & FRsSEM iR & 46
G LR TG RICHEEE  Zholze TNHEDZ L
No, MEBMEAROFSICLY - a T v 2B
LIlIZkoTEIVADaY u— gL o
Ty, WEHHFARO -7 a7 PEEE~RIET
MEBII/NS VO TRV HER Sz, ST,
TRESBORMBHXSEBITNS S ho/zhs, I
BRI BRIX DR EENSWOTHLEEZHND,
7R RIFEER, THEESWRI, HEERHOZKX O
Wil 1% 2kg/em? BTt DRV EEZ R L, FERIZHKRS 2
WERTH Y 12, FREEHERHE S 2RO S 20 S
WCRIZTRBIIMO CTh oo/l EZ bN D,

RHESHOMERBROME R TIE, KL TIEE, 5EE
PicafifX o+ LA Y BREGEIHRIK L) HEICE <
o tze THEESRIICIEmAMNIBI CRitaIX2s, &
XL+ LA VEBREEGVEEIZL L 72> 726 Juarez
5903, BEMMIZEES~NKREZELHE LRI
WCTUEY I YEXRBMT 2L, HANEROE LA~
BB EVNE BN L2 2R LTWDED, ZOEK
EEZTIIHL NI L TRV, Juarez 5 ¥, Mapiye
L70%, ¥ IVEZRIEFFIIKTTHILICE S
T, M ERHOFHRPNIRNIZ BT trans11-18:1 D E|
AL, trans10-18:1 DEEBAT 5 2 & &R
L, ZOEKE LTREE OGO KZRM
WY I VEDEEERHZZHDOTIE RV ELTY
%, Pottier 5 0 37412 % I Y EGEOL Wk
5L, FLETO trans11-18:1 EIEH %L o 72
CERWELTWAD, ZoRHE LM, Erk
LW D A2 G0 T T % e R AT O LR &
BiErEy IV EPMFFT LI LICEY, REFAT
DREZERMAPZALT B720 L LTWhH, Th 5D

i, FAB LR AB ORI KIZT ZEOBIN )
5, Y% 3 E OFEHMAGS 2 ME % trans11-18:1 &
trans10-18:1 & IC 52 2B 2T L b D TH o
720 AWFETIE, €% IV EEH&EOLWIRIEEA K
FEFHEE L LTRSS LTSS, EYIVEDOR
WIBERAEAIE T O 4 L A VU BREIE IS RIS 2
LA EIN TRV, 4 LA VERIZFRO AR
ICHEA G2 LE3NTEY 19, EEFEHE SN TN,
FRASEAMLE R OG5 12 & D AT O L A L EREIE DT
 Tp B L RRSERERMERL O 72 e ANl % 32 ik 2 = &
B EEZONDL, AMECHL TS, &5 I12HE
EATIVENH L EBbNS,

PEXD, a-ba7co—)VEEEIZEORRISEAE
BEREFRIHEGS T EICE-T, FAC - a7
O - UsER L, WEOSBIERIREOMRILIZ X 2 HRIL5
DOFEPIHSNDL Z EPEL LI E N INE LD
FRFEREALETE OFG 512 X 1) - ORI i 7] b A3 RE &
N5

51 A3k

1) Folch, J.M., Lees, M. and Stanley, G.H.S. (1957).
Simple method for the isolation and purification
of total lipids from animal tissues, J. Biol. Chem.,
226, 497-509.

2) JHHEE - HEEE (2009). FRIEERHEE 2 72
WA - IEE 2 ORGG- 5l ORESL | BRI
B LR 2 OGIFNGRIAERE - FIHS AT 4D
ST, At I WFFE B i (RRAPRRAE v o f 3
WEMEY > ¥ —f), R bR A%
try—,o<IF, 279-290.

3) HIGFEAS - ILHEAFEK (2008). HiFEHER R 2 F) H
L7 5d R 8B EE , THERFER GV &
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Effects of Feeding Whole Crop Rice Silage on Meat Quality of Crossbred

(Japanese Black x Holstein) and Japanese Brown Cattle

Naoto NAKANISHI, Tadahiko IDE ", Shigenobu ISHIZAKI *, Nobuaki YOSHIBA?,
Tomoya YAMADA and Motohiko ISHIDA*

Division of Animal Feeding and Management Research,
Institute of Livestock and Grassland Science, NARO,
Nasushiobara, 329-2793 Japan

'Nagano Animal Industry Experimental Station,
Shiojiri, 399-0711 Japan

% Chiba Prefectural Livestock Research Center,
Yachimata, 289-1113 Japan

®Saitama Prefectural Livestock Center,
Kumagaya, 360-0102 Japan

*Ishikawa Prefectural University,
Nonoichi, 921-8836 Japan

Summary

We investigated the effect of feeding whole crop rice silage (WCRS) on meat quality and fatty acid
composition of fattening cattle. Twelve crossbred cattle (Japanese Black x Holstein) were raised in the Nagano
Animal Industry Experimental Station and Chiba Prefectural Livestock Research Center. Crossbred cattle were
divided into three groups (WF, FF, and control). The WF group was fed WCRS from the age of 8 to 28 months.
The FF group was fed WCRS from the age of 8 to 15 months and 22 to 28 months, and also was fed rice straw
from the age of 15 to 22 months. The control group was fed timothy hay from the age of 8 to 15 months and rice
straw from the age of 15 to 28 months. The a-tocopherol levels of the longissimus muscle (LM) increased in
this order: control <FF< WF. The percentage of metmyoglobin in LM was significantly lower in the WF and FF
groups than in the control group. The thiobarbituric acidreactive substances (TBARS) numbers of LM were also
significantly lower in the WF and FF groups than in the control group. The fat contents and shear force values
of LM did not show significant differences among the three groups. The oleic acid percentages of intermuscular
and subcutaneous fat were significantly higher in the WF group than in the control group in the Nagano Animal
Industry Experimental Station.

Next, we investigated the effects of WCRS feeding on Japanese brown cattle fattened on the farm. Japanese
brown heifers were fed WCRS (WCRS group) or rice straw (control group) from the age of 11 to 27 months.
In addition, Japanese brown steers were fed WCRS (WCRS group) or Italian ryegrass straw (control group)
from the age of 11 to 26 months. In both experiments, LM from the WCRS groups showed higher a-tocopherol
concentrations and lower TBARS numbers than the control groups.

These results indicate that WCRS feeding promotes the accumulation of a-tocopherol in LM and stabilizes

meat color and lipids.

Key words: rice, silage, beef, a-tocopherol, metmyoglobin
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Extension of Grazing Period by Growing Rye (Secale cereale 1.)
in an Abandoned Cultivated Land Grazing

Kiyoshi HIRANO, Koji NAKAGAMI !, Seiji NAKAO, Kazumasa SHINDO and Yasuyuki IDE

Division of Grassland Farming,
Institute of Livestock and Grassland Science, NARO,
Nasushiobara, 329-2793 Japan

' Division of Grassland Farming,
Institute of Livestock and Grassland Science, NARO,
Miyota, 389-0201 Japan

Summary

This study aimed at evaluating the effectiveness of growing rye for extending the grazing period on
abandoned cultivated lands that were less grazed. The study was performed on abandoned cultivated lands, with
decreased grazing from July to August, in Tochigi Prefecture, Motegi-machi. Thereafter, rye grassland was
renovated from late August to early September, and extension of grazing period was assessed from late October,
using Japanese Black Cattle that strip-grazed on rye.

Extension of grazing periods (head/area) were by 84 (3 head/65a) and 85 (7 heads/130a) days in the fiscal
years 2014 and 2015, respectively. The weight of dry matter (DM) of rye plants increased gradually from 290
kg/10a on October 19, 2014 to 519 kg/10a on January 12, 2015 and from 260 kg/10a on October 21, 2015 to 521
kg/10a on January 13, 2016. The average values of total digestible nutrients and crude protein in rye during the
period from October 21 to January 13 were 53.8 and 8.4%, respectively. The average daily weight gain of cattle
was 0.28 kg/day.

This study demonstrates the extension of grazing period from late October to middle January, by growing
rye in an abandoned cultivated land. The average grazing capacity during the two years for extended grazing
was 424 head-day/ha, which indicates the use of 1 ha rye grassland for grazing by about 5 cattle heads for 85
days. In addition, during this period of rye use, cattle can be raised only on rye until the middle of pregnancy,

but cattle at the end of pregnancy need to be provided with supplementary feed after November.

Key words: abandoned cultivated lands, grazing period extension, Secale cereale L.
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21 3.0, 3.6% PTHY, MOMEL 1.1 ~2.8% POENFBDOLNIZ, SO ENLRTF VHENBRET S -V =
Y MNEB (AD WD) 1 X 2 MELELEFE T A8 LV OERICH S L, ADFom %@ AKICFHE L T2 2 &8
HoE R, #fsHIC & % n-ADFom (ZARMAME-H OfG S EL VO — 2 L) 7 = 0 2R3 RO T LRI R 225

35

AR ZIRREE 2D ) b DEEZ BN,

¥ —7—FK :aNDFom, n-ADFom, #f0Hr, X »HH, SL&EkE

*

il

FLEOABEHICBW T, FORNERARICE] X
WL TEENRAEEEZNL 20, REREERIZLL
7o RBREOREOBIEAG G PN ETH Lo T72, BEREE
TOHERED 50% % 2 5 EE O OFIIIREE DR
5 - b EXS FTEELRBETCH L. KBREIZBW
T, FER ORI EE R RERTH D, FFICH
EFFERSICHV S NS X A B X ORI, &
B2 EOMEELE Fe ) MR OB E TR &
CRBEDLDEEZOND,

R OHES T OFHETFE L LTCT Y — Y = v My
Mg ow iz X a4 — 2« v MK (aNDFom),

k74— = v Mgkt (ADFom) B X 0T —
Yx v M) 7= (ADL) 7S fifto RS L O
HZWofaE s L THRAMIACHHAINTE TS,
L2 L%ans, Ao E > Tid, aNDFom &
Y ADFom D HED ISR E 7% % % EDHEF) 19 A
AoHND, KR, fEFOREBHERE LTERSNS
aNDFom ' 0# @&t o — 2 & 1) 7= 5" ADFom
THhbIErsb, MEZSHMHEE LTCEFMI LT
HWekEZ NG, TORKIL fEFOLEEY E
B THRFUVEOFEREIZEAZDDE SNTW
B 180, B REMSE TIIEE L ENA LN, HE
HEOMARTOL Ry F Y HICHET 2 EMROLND
WG HDHL, ZORPIEKE LT, PHETY -T2y

2017 4 7 B 27 H5 A, 20174 12 A 12 H<#



36 PRI 7E ALy 2 e ZE AT

MEW (ND &) AHEZOFKE 2D\ C ADFom 4i#T
(n-ADFom), ADL % i L CHMrs 2 HiEsiREgy &
NCTw3, F7:, ADFom HIZFRE T 245 /37 B3,
EMWs v HE LTERSN, My v s oy
E—HNTORREICES (ES L LTHHSINTW S
7%, ADFom OERWE CTH ML -2 L) 7
SV EWEICEREE S 201213 ADFom PIZE T
LMY S BOFE D BET 2 UED B 5,

Z 2 CHEEENFIZ OV T aNDFom, n-ADFom, ADL
EHEBOMTHILICE VR F VEBIORE T M
§ Ny M E R LR R RO I CRER L5
WL, 74— x ¥ MW oEETEIC & 5500
D EREHE~O A % Bad L7z,

MR ETE

1. #HEEH

HEERHE, KT, 7 A=, Bk, E— b
VT, E— VL, BIEHTH o 7o HEEEHI Bz
L1 60T T 18 Mzl S, ST 1 HRiE L 72%,
Imm O A v ¥ 2%l S SR CTHL, kST
L 72,

2. RS

SRR AT, — AT Y I X ARGy, MY v
7B (CP), 7% —¥ x ¥ bapkry:enw |23E5¢
aNDFom 3 & UF ADFom & ADL % 53#1$ % 5 (%)
THY, ZNSITMMAZTNDERCUE L -%E%
AD BB CHIB L, 2 NPIREIEE I8 U 70T E C
aNDFom, n-ADFom, ADL % #fi & & CE=m T % /i v
GEFEHT) 1L o700 SNHDOTY =V = v MGHTFIC
X, M—oEEExr v, 725v2 T77A4N=T A}
(VELP SCIENTIFICA FIWE6) % W CER L7zo &K

%518 5 (2018)

HERIZBWT, 77—V v MO L 23R,
a-NDFom O 73 H7#: © 1258 0.5g & L7ze 26 D5
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oSV EERE, FNEN-0.8, -0.1% P & EfE
D/NE W% IR L 725 aNDFom (28T % #ETOIK
e ADL FOIKGEE DEL, RODKEVEEZRLL
E— FXL 7T 0.85%, fHofEHE 0.02 ~ 0.33% D
HEICH), TNODOGIAEITRBMAETHL LER
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O EHHEEHEIC XS aNDFom (28T, ADL
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25 b DO TIE% {FiED aNDFom & A2k ) 2 &
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£1. XHESICRENBICHTET 42— > FIRICK ZERRS

aNDFom ADFom ADL
W OEmE & AHdi W ESEE & A Wk Rk 7
Soy bean meal 12.2 12.7 -0.5 -3.6 9.6 6.4 3.2 49.5 0.3 0.3 0.0
Wheat bran 43.4 447 -1.3 -2.9 14.7 12.6 2.0 16.2 3.1 3.4 -0.3
Defatted rice bran 34.3 34.6 -0.2 -0.7 15.9 12.8 3.1 24.0 4.7 5.2 -0.4
Beet pulp 46.9 46.0 0.8 1.8 25.7 23.8 1.9 8.2 1.6 1.8 -0.2
Brewers grains 70.2 70.2 -0.1 -0.1 25.0 20.4 4.6 22.7 4.9 5.0 0.0
Tofu cake 33.1 33.0 0.1 0.3 21.2 16.9 4.3 25.5 1.1 1.3 -0.1

Chemical composition of brans and food processing by-products by detergent analysis.
7 EESAE (DM%) &L E (DM%) & 07 (DM%), tHxH @ Sfaka st 3 2 20846 (%),
aNDFom : HE7 % — 2 = &~ M, ADFom : BRI%E7 % — 3 = >~ M, ADL: 74— v 7=
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ADFom |2 8B1F 2 #ik & #fih & O ETIE, X
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BHoI, WL EORPIEAH T 5 ki & < it 2
AT OME L E R DEEZ LN,

72, aNDFom & [A#(2, ADFom 3 & U° n-ADFom
HOREACPORECEET LI IDOLEEZONL I L
M5, Y CP ZMiiE L7z ADFom (22 W T2 IR
L7z0 ##:IC L 5 ADFom Tl, KEHOERHE CP X
23.2% & aNDFom O3 CP% L ) KX <, E— IV
A3 11.2%, MO FEHE 2.9 ~ 4.5% OFFAIZH > 720 —H,
HHEHIZ B S n-ADFom Tlx, KEHMD 1.6% & %k
DEHEEREL B DR TH o720 Bk y, ¥—
VHI, SEEHMTREEOL D LEMENETHY, 72
<, U= MOV TR LR TR E RIS
Lo ize AFRBIZBWCIIEREM S X0 BEOT I )
FEALIK OS2 FEM L T avnizo, WERSRIZTE
B2\ 75, ADFom G ATIZB\C AD BRI £ 0 BRI &
PO 7 I 7 BEAHH L 72012xf L n-ADFom 5347 Tl
ND & & AD B L > CTHEB X OB EO T 2
R TR L7 LHER S NS, R CP 2 #IE
L 72 ADFom & n-ADFom (2D WT& 5% &, n-ADFom
DFDBFTXTOHABTHICZDEIT 11 ~36% P T
1, ADFom 73T 2% 3 % n-ADFom 4341 fE & DIt
(ML) 13 7.6 ~22.4% OHFFAICH 720 ZNH
DFEZ, FFICBIT S ADFom GHHEOFIZIE A FIR
SRR A FEM LT DR T VEPEEN T D720
THhb3¥W, N7 FUHIZ, WEBOGFEETTY
) RIS DR Z DN, Ry F UVHEOLHERIEZED
WS TEOEREDHLIN T RN AL
HEART I ENTERRVA, 7 F VHEDAD Bl

x2 KBMICNIVEEMELAETS—T 12 FRME

aNDFom ADFom
GiiRER AL ik L GRER
SNTE FRER OMRIEAE  ATiE R MEME 2= AR e FRER OMIIEME oWTiE SRR MEME 2 ATk
CP% CP% CP% CP%
Soy bean meal 12.2 18.6 9.9 12.7 186 10.3 -0.4 -3.6 9.6 232 7.4 6.4 1.6 6.3 1.1 16.6
Wheat bran 43.4 10.1 39.0 447 10.1 402 -1.1  -2.9 14.7 2.9 14.3 12.6 2.7 123 20 159
Defatted rice bran 34.3 16.2 28.8 346 16.2 29.0 -0.2 -0.7 159 45 152 12.8 32 124 28 224
Beet pulp 46.9 120 41.2 46.0 12.0 40.5 0.7 1.8 25.7 3.5 24.8 238 31 231 1.7 176
Brewers grains 70.2 21.7 549 70.2 21.7 55.0 -0.1 -0.1 25.0 11.2 222 20.4 58 19.2 3.0 15.8
Tofu cake 33.1 8.2 304 33.0 82 30.3 0.1 0.3 21.2 4.0 20.3 16.9 0.8 16.7 3.6 214

Analytical value of detergent analysis except for a remains crude protein.

aNDFom, ADFom, 7,

Mxbt : £12H, %% CP% (DM%) : aNDFom, ADFom DMl & ¥ /37 B & &,

(aNDFom H o 5% ¥4

CP% 1341 & A E — LB T & ) BT DARRRRAEDY 1% LINTdH o 72720 P2 3/ ), #HIEME : 78% CP % FxZ: L 72 aNDFom,

ADFom 447 i
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