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O—AGFERENERIBREEZOEE - 2L
mEICEE T 5 R - REHEAER

A CEHBEE?Y T Y - A0 Y - BERE?
(0 BRET R EESSER, Y BEREEEMWEER T — L FY A L ARETEL Y & —,
Y HL R S v —)

BE oV BARKO MBRER (F)] &, 9vFE - FEREO [V 5ex], 7I3I0-2%3§F2VEF
HHED [ETHBLE] O3 RE - ZROEH, WEBIURECET L MHE - AEMEEFHSPIITH20
2006 4£ L 2008 FICHERE T o 72, ZOER, [ERfER (B)) E#EE, [/ rex] L [RHLH ] IRERO
FREE LTz, BEEp o A 7B, TERTER (B)] TREHUREOR LICHRN 28 A LA, [/ e L]
& [RATERS B CREBROBIMIIHIRN 2 ER T OO0 7 B LATHE L EFE L. BED L ORERHTEE,
[VFevx] & [ETHIE] OMICIEELERZIROON 2otz BT I0—2AM0 [/ Fv ] o7 3Io—
AGHRE, T8RS (B)] ORERETH o2, 0%BEMOFIGHEL, [/ rex] & [BHEb B 25 [#]
KEER (F)] LVEBICKREDP-7:. 0% BEBOBRE GHIE, TBRER (B)] cE [/77ex] & [ETER
b N, HEERSLIPHELE L, RRBEAKRETOCW, M, MBkEk ()] dky bxv s
EAKREL, (77 ] B7VA 7Ty ENKEL, £y by ZlEDPNES o7 [ETERL ) (3REHEDS
K<, RSP REMBER G, UK E WO TIX, TXTOREEICBNT, WEBREOAFBEVEE
RL, TETELH] ClaBHC L2 EEFSKRE P72

F—O—F: 7I0-XEFER, MUY, B e THE My S EER vx, FighiE

LIEE T VTRECARTERM s, BEEkEB L
O EHLEBICHIEATEDS ), SRIKEREED T & v B
EOME AR TREICR DL EEREE LT, BEE
RAREARLLTER (KA 1988). 20 &) RV
DEFOFT, FNENOBRIEIHE L%  OERRJHD
WAz L7zbZEzons, R E L CEETH 721930
WM UL - BE STV 60 TERRK D BERES
AEL, RELRFEHEBREIHE SN (E1938). BB
A0 ERIBDOITIIT XA DL EHBIER SN2 L,
ERAEFEOEM LR T X OEFERR 2 ERICEDEHL
~NOFRE SHE o C, MR EORFEEYWINER SIE
7. BEALBENEtLL ¥ —-Ti, NERELTWA 122
FERBFOBERELHRICTHEL (EE - Bk 1984),
SRR BEEYEREVER Y — N 7 IBE S
Foo Fi, CIBNSEETARERSICHETLIME,S,
ZOffifE LT * & BEEIR C (NE 1936, 1937, F
1961), (28] ISEEWIEMLEESS 5 2 LS h
7> (Watanabe 1999). Z O X H ITTERAMDORFBHEER
B ICET AHF5RIZZ VS, © TS EIC T AR5
W7 < (B5H S 2001, HER S 2011), B I OEL
EH, EROEEOHEBICHTAREIRS O RV,

BE T, CIEET LRGSR EFBEMsN, e
RIRD LT HMBANOBLYSEE Y, FOEERIIEML
Twa (BEHES 2009). LAL, BT FENEIZA I
BB U T TH L. ZIU L BRBEOLED DI
BEEHOERE 2 5EL, B, EROEEOHERSCI
BEHEOBBFILETH L. T, eoml - MEEE
ABLET BEFREINTVLHE  ZHKICOWT, 80%
Pl s 707 OMEEERL 10% L Ex 5o 54
ORI ERE, LIRONERRR - AR EFELD
W L2TER B 2w

FITC, ~BBRTEEESNTVWET I 0~ AEFEN
Bb 308 REEPAY, ETOEBB L UEEEE
SOIMERFEE L, B - REICE LGRS
IIEEOBE VT - REZ K5 EHERTE L0102,
2006 £ & UF 2008 EIZERE T o 72,

MEE L UHE

1. #EEHH

HestA B, 2006 4, 2008 fE & LS, Y AFHTHEE
TIU-AEHEERORERMTH S [FRER (B, #
x> 135 HiE - RFOHFRT, PELE -2 VFHET
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R OEE (2011)

15 20064 & 2008 E£ENHBTFHRIR L HERKE.
FEE (T) MEMERE (mm)

2006 #2008 4 2006 £ 2008 4

5H TH 18.5 12.2 16.5 9.5
) 18.2 16.5 20.0 30.0

6H ] 20.0 17.1 19.0 8.5
T 22.5 17.6 38.0 17.0

+A 21.6 21.7 109.5 37.0

7H ] 24.7 22.2 27.0 86.5
G 22.6 22.4 51.5 99.5

LA 25.3 23.3 0.0 15.0

8 H A 25.8 22.1 37.5 83.5
T 23.6 19.2 18.0 143.5

K7 30— AEHFREORAERFKETHS e (B ]
Gt 77ex) (BEFSH2005), 7I0—A%&Th
WHAEREOEF L T [EHE8S 5] (Hoshino & 2010)
i NAVAS

2. BIEAHE

2006 4E (BIfEIZFRE Py ED ), 2008 4F (FifElE
KE) 12, BFRFEERHEES 74—V A VA
HEWIE Y >y —EIREHEY CEFRERN) T3 K
HOBRSRETEREZITo 72, $IHEE, 1XKHALD) 48
BERT 70 cm, BER 4m (1R%74:0 11.2m°) & L7 kM
0om 25k %2 EREL, HAEMICHIIL 184701
AT TE L7 BRI, 20064655 H 25 H, 2008 4
B5 826 HTHoT.

3. AEEERLUAE

2006 Fix, BE, B3 ¥ BE LeiTHE X
L TE, 70%FEE (LT 100136 LT 70% 165 hx
WL (T0%HBER) OF7 I0—AE§FE Lo
MMy oy EEAIE LA 2008 S, [HBkESR (B) ]
B7A1BHP»S8AHOMIZ, V5] & [E+
bbb Z7H18H25 8 A 26 HOMIZ 1 AMEIIESR
f - R b 1R 108kT0FN, R AN
L7 BEXosRR ERoOBME, FEHOEMEL,
1HEBY ) 0EEET2I3EMET BETHYER L.
BEEMBIUONERSEL LT BE BE B Hv
ITHE ZTeIBEZRELL BEEEE LT 70%HH
HFO7 I u—A&HE, WML, RL6M FER
EBIULvIoMy vy EERTHEL:. HEBL
UWEFSEOREFERUTOEBY TH S,

(1) LeTFHE

2006 4E, 2008 4E & bl iy 2g%, IEREICIFEL,
<NVFE— Ay vy — (BEEVEF, MODELKC-10) %
BAWTH#EZEA, G/KE13.5%ICIRE L, THEE L/

(2) Zex1E

2006 4E, 2008 4 & b (UHEER T 5 HAERITR 30 H (A&
H62011) 12, FR2BOTHES0m FH< 3milow
TO0MREINTEL, BREREL ZOBRBMERL, &
ERBODL, M OH (KRBT, £—5 73287
FC2K) THAEL, Lzl L 4.2m® oSN
YerEE,PLaELIhETLZIELERL, SKE
13.5%MaB/-h e rEE L.

(3) 70%FBAPBDT7 I A—IXSHE

2006 4E, 2008 4E & HIZX b TEIBHEHE (4 74 BDC)
THZeZEICH L T0%IBREL, BEETA 70y
7V 3 ) (Udy Corporation, CSM-S1) TH#HEL (70%
AW, 20H% 100mg =L, 0.1 NKB{LF Y
A1.0m 2L, —EREL/ BH, EEAKS
ml iz, 2006 EiZA+— F7F 54 —1 (BLTECH) #%
Fv, BERIERT P 7 IO —AhSER L. 2008 SEi
F—F7F I 4¥F—3 (BLTECH) #Hv, HEHRTT
JU—AEEEPBHMOKE [HAE] [wxO2h ], [
A JEF ] i VER L7

(4) 70%FERR OIS

70% A5 ORMLRFEIL, KO BEF13.5%HET3.5
gt L, SEEE Y AK25ml &, REEER 25 ml & L,
Yy hERAIT T 54 %— (NEWPORT tt RVA4) %/
WOHlRE L7z L, EE%EL 160 pm, 34T T2 SRR
L, 4C»6 UCEFTESSCOEATLEASE. #
D, UCT TS HRHBEEL, 34T 3 TES 5COEA TR
BEZ T4, 34C T4 7HEEOR 35 SR OE&EMG T -
7o, BEEEoORBRE S, NREPoMEORESAY
RN REHEE L, ERREROMEORKSERL,
RV &1L, WEIBORELRT. T4 75T VEL
L RERE L RESEOEERL, £y Yy 2EEE,
AR & RO E R RT.

5) TETDRR VRO EHE

2006 4E, 2008 F & bilXv R EF A s T TN
3 )V (Udy Corporation, CSM-S1) TH#HEL, 7V & — )bk
TEEZETHUELSATL RO, EFRK6.25%FL
TEKEIZ.SBTOMY 7 FHFRE LT

(6) T0NFEEHDOHES L UERAL B

T0%FEEAF ORI, B % L — ¥ — EIT R 57
W5E2EE (Sympatec #: HELOS & RODOS) % HwWT, #
WHEE Lz T0%FRAG OB BHIE, BREES (3
J Vv CM3500d) & Fvy, BHEEL* L BFF a* b* 2@
L7, Fi%Re L Ol 100. 0 55822 E%EL,0.0
PEeRBEEFEYT. GHERT OB 75 Ak
DIFF T A T ASREBOEEEZEL, b* L, S5
BEBOEKTYA FATFROBEETET. 7 a0
i b* Oflix ACERYRTBE ¢ 2 UTFost % Fn
BH L.

c* =+ (a* X a*) + (b¥ X b¥)
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180
160
140 |
120

¥ (em)

100
80
60

40
718 7/25  8/1
1R ELoiER (2008 4F).
e BRI () —= /AL e BHERL B
8/15 M [EXAEHE (A)), 8/26 0 [/ e & [E+HE
b, BE
e ()] owie, A 1y owag,
+EBH B | oo A
IT N TR (n=3) ZRT.

8/8 8/15 8/22

[E&

A
|
|
i

105
ﬁ
&:{75 r
45
7/18 7/25 8/1 8/8 8/15 8/22
#EIM EHOHER (2008 4).
—— kiR () -#-~/7br eeneBTERLDL

8/15 @ [EKHER (H)). 8/260 [/ 7 ex] & TR+
NNt

t ke ()] omam, 4 1y ) owi
TR 5] DR

LT =N GRERE (0=3) TR

A
1
1
[

&

(7) HREHEEAR

RAFVEMEIE, WEEHEATY 7 b (7 e uEER 2008) %A
W, Tukey BEIC L D SEILEL, 5%/KETOREMEKR
ExITo7:.

£ e

1. 2006 EE LUV 2008 EITH T 2EBTHETOEES

L UBKE

2006 0 5 A THED S 8 AT H F TOMBIFIREIL
18.2C45 25.8COMTHEBL, 20T LoFHREL
Rol:Dil6 BhE,r S8 A THET, 8 B AL dmix
PHEEA BT UL TH o7 FIUIH L, 20084ED 5
HTa5»5 8 B THE COAIFYERRT, 12.2CH»5
23.3C TR L, 20CULDTHFIREL->7-DE, 7H
s 8 AR TEE L, BT LOFHREIEL

(ecm//H)

2
=

%

r

6
5
4 F
3
2

1 F

L

tl t2 t3 t4 t5
%2 B OAERE (2008 4F).
—— BRAEE (H) ~- )L epeEBTEL L

L 7R 18H2S57TR24H, 21372585 7THS3LHE,
t3IX8H1HPS58HTH, 4iZ8H8H»H8H 14 H,
t5iE8 15 HAH 8 25 HETERT.
Lo— N~ REEE (h=3) FRT.

6

: |
= 4
~ 3t
¥,
2ot}
£ o}

-1k

2

-3

t1 t2 t3 t4 t5

H4 EHOBIME (2008 4).

——EERER (B) -m-/ 5L eenBHEED S

tLX7B 18 AL 7H 240, 2137255 7H31H,
tB3IE8A1IH»S8F7H, 4138888 H14H,
t5ix8 15,5828 HETERTY.

I7 =N~ IRBEEE (n=3) ZRT.

1B hdod (155, 20064E L 20084ED 9 B LA &
RAEOFNFERER BIZRLTH o7 2006 4F &
2008 SEDHFITRE K E R BT 5 &, 2008 i, 5 AT
w6 hars 7 ALAECHRL, TARELS 8 A
TEICEL, 9B LB EPEIREIZRETH o7,

2. KBRSV REEN
(1) B - 3 - BEHOHR
2008 EDQELMENIERIZ, THISHASL8H8HTF
TIE 3 - R & HELL, 1 EMIZ25cm 2*5 30 cm
E L. [#RER (B X8 ASHICHEE o7
720, BEXoMEREELL LaL, 88 15~16 HiCH
M Tho/ [/ ex] L TRTRGL] 13, 8A8H
PEDIZIZR U L ) ML, HiEloE T, [/ 4 ex ]
BEPo7- (E1H). EXOEER (m/H) OB E»-
TEARE, AESMA 7R 18 HE»58H20H) C I8
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18 0.4
6 03}
.y 02
D) = 01t
10 0.0 F
8 . . . . - 0.1 —
7/18 7/25 8/1 8/8 8/15 8/22 tl t2 t3 t4 t5
H5K FEHOWER (2008 ). 6 EHOWME (2008 4).
—— BRI (H) -~ /5L e BHELB —— BAER (B) -/ e BHEL D
T agskrrse (5] odiss, T [/ 7 ex] oW, ? = t137A18H»57H24H, 237825845 7H31LH,
TERS 5 | o HFHE. BIESHIE»H8H7H, 438 B88HA»68H14H,
LT — N [ FHEHEEZE (n=3) FRT. 513815 H»S8 H25 HETRRT
LT - N— IR (n=3) EIRT.
ok HERE - RO BESE
- o N v NF TIn— HiFHER T B BE (em) HE (om)
E AR Y 8 ] P
CEF OAEHTE 20064 2008 4F 2006 4 2008 4 2006 4 2008 4 2006 4£ 2008 £
Rk () BE s HHE 8A3H 8HSH 18.2b  16.4b 159.6b 131.9b 14.3b  13.7b
e A LT & 8H14H 8HISH 19.9a 17.9a 195.6a 165.3a 17.2a 16.5a
E+HHL 5 g BT Yo 8H15H 8HI16H 19.8a 18.7 a 189.5a 164.8a 17.1a 16.7 a
F—HEEWN, B—EOR—ETEMIEI%L AN TEEEL L (Tukey %).
E3E HERN - SEONEREL
TFHE a2y o
biikd ?
ik - B Bk fm) (/1000 %) TerE (kg/a)
2006 £ 2008 4 2006 4 2008 4 2006 4£ 2008 4F
BRER (H) 64.4a 102.5a 2.71a  3.32a 24.8b  19.0a
/e L 41.5b 59.6b 2.68a 2.82b 28.3a  20.6a
ETHHELH 44.3b 56.2b 2.63a 2.82b 29.8a 20.4a

A—EEKN, B—EOR—#TFmICt 5% LNV TEEESR L (Tukey ).

KFER (D)1 TH2HE2»57A31H), [/ 5]
ETETHLIB] 3 THI8EA»S7H24H) Tho
o (BB2R). Fotk [EXER ()] & [RHRELE)
OELOERERIIEAIET L BEHOEL SR LE
Mo [7Fex] &, HWEIEN 4 oELosER
bikbEDr o7z

m’ 72 ) Eoming, [EkER ()] 28 /7 ez
ETRTEbE] L0FICEERLE (B3R, &5
SFORIL, 3R R E B8 A1 AT, MRER (7))
108 7TRERDLL, /7] 1365.84K [E1ER
bH | B 72.9KTho7z Efowm=E (K/H) "%
bEroHMIE3 R - "ML BT, ZOBRELI
BT L7 (B4E).

#EHE, 3 - Re b 7 B 18 BLIRRHEE I E T, 12
FEARBICHEML, T8REk (B)] 1316.43, [/ 7k

1798 [RGB 13 18. 7ETH o7z (5.
[Vrez] & [RTEEOH] 13, 8 A8 HLEEGIZIZME
BRICHER L7, RO B/ B) PRbEhro 728
M, MRAEse (A 53, [/ 7ex] & [RTEEL B
t4 THotz (86 X).

(2) B

MekfEsk (H)] oL, [/ Fex] & [RTEL ]
R LAEEICARL, TERER (B)] ORI, T4
] & [BHERS 6110 LARIE S, TERER (B) )
OFEL, [/ e ] ETRTR S NI LEBIE,-
72 (B2%). 20064, 2008 F& bIIEEH, BE HEI
[V ez JE[TETEL S | OMICEEZIRD S bo
72, 6 AH~THRIMKIR CRKEDD % h 5 72 2008 £ 2ZE
Bizd i (REIEC (82 %), 2008 £ A () |
O HFEEIE, 2006 125 HEN:
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3. InE4EHE

[Ekresk ()] OFEHL, 2006 4, 2008 & Hi2 [
rFer| b TETRLL I LAEBIEL, [/4Fex)
CTETED B OMICEEZIIRD LNz h o7 (835).
2006 FEOZ e TFMER, [BRER ()] 2.719 28
—FEL, RWTI/Fex]2.68g), [ETHIB](2.63
g) DIEE 5725 3 - REMICEEEIIZDONE
Mol (8 35). 2008 4D 2006 £ L FRHELREMTH - 7.

a¥ ) TerEI 2006EF [EHESH] (29.8ke)
PROIEL RWT[ /e ] (28.4kg), [HBRFESR (H) ]
(24.9kg) DIEELZo7z (8£3%K). [/rex] & [E+
Hibb] maliy e nEid, [BRER (B)) KHLE
FILEoDS, WMEOEIZIE, FEEIZOLN LD
72, 2008413 [/ 7] (20.6kg) PRI EL, kT
[E+ERb B (20.4kg), [BRIER (H)] (19.0kg) O
N & 7p o 778, 3 - R EEEIRFED SN2 o 7.

4. SEHE
(1) 70%BEEMDT I N—RAEERBLUVLETDES
YN ERE

2006 4, 2008 4E & DIy VF MR [ERER (5))]
i, BT IO0—ARFE0 (/e ] L7 Iu—A&
BERPEEICEPo72 (B4R, [ETHL L] TEFHE
D7zHT7 IR EThhorz L, EXRELEY
ThE, 2006 4EAT2008 EE L D Eh o7z

T IOy o8 EAEIL 2006 4E, 2008EE D, [/
Frexz] HFTERTEER ()] 2 (BTG B 2~

F4FE HERAK- REOTIO-RAEEEB LM V7 EFER
My v s &FE (%)

FTIO—-AEHE (%)

FHfi - TE 70% FE 1% PSS
2006 4 2008 4E 2006 4£ 2008 4
BoRTER (H) 32.4a 24.9a 11.8a 12.3a
J e 15.5b 13.9b 11.0a 11.9a
ETHERD 5 0.0 0.0 12.0a 13.3a

M—EEHN BE—E0R—EXEBIIES% LNV THEEER L
(Tukey #2).

400
350
300 |
250 |

S 200 b
150 |
100 }

50 F
0

4 100

0 10 20 30  EREEGD
IKE L L7 HIM LR (2008 4E).

BoRkfEse (BH) —=== /F ez E+Hd 5

BT

wE

EWEEDZED bz (45
MICEEZIRD LN h o7z,
(2) 70%FEEMOMIEIFE
KEGEEE LBEOBREEE TRITRT. RICHS
M L BEMERE [V ex] (161.7) &5,
W [EkRER (7)) (127.3), TE+HERLB] (87.0)
DMLY, 3miE - BEMCEEENEO LN, &K
FEE [/ 77 ex] (91.5) &b EL, KRWT [BXRE
(K] (86.3) Lol d BEEZIFDONLE o7z,
[RTEb B 46.7) WROEL, [/ Fex] & [EX
3k (B IS LEBICED o 72 BERHEIL TERE
F(H)](290.2) PR OBE L, RNT[ /7 ex] (182.8),
[E+ERL B (94.6) DIEEZRD, 35 - REMICEE
ENBOLNTz. TLA 5 MEE [/ 75 ex] (70.2)
PHEEBICRE  TERER (F)] (41.0) & [BTHEEL 5]
(40.4) OMICIZ, BEEZRZTD SN0/, Ly PNy
ZEE TR ()] (203.9) 2 b k&, kwT [/
Fexr] (91.3), [ETEHB] 48.0) DIEEZY, 34

i - REEICEEE; RO LN,
WLEEEIC S 2 2RO RE A IR { /2O % 7k
e U7 (Yasui 5 1999) A ORMLFE% 5 8 RICRT.
BUCEHS R £, &EfER [/ 75ex] (214.3) #°
mOEL, RWT [BRIER ()] (199.9) &Z&o7z7s,
BEEEZIROON 2o/ TETEL L] (151.9) &, [#E
KfER ()] e [/ 7exn] K LAEBEICKr o7 &
RS X TEkAESR (B ] (139.4) MBI E L, RWT T/
Fex] (99.9), [BTEbEL] (70.0) DlEE %Y, 35
T REREICEEENED SN SRR (8RR
(H)] (379.9) b EL, kT [/ ¥ ex] (189.5),
TE+ERL B (136.0) DIEE %20, 35 - RRMICHE
BENSADONIZ. TLA o5y EIET ) 7 e x](114.5)
PEROKE G RWTIETERND B1(82.0), [ERMESR(H) ]
(60.5) DIEEL %Y, 3 M- RHMICEEESRD LN
Ty Moy 2 EE TERTER (H) ] (240.6) 25 b KE L,
wwtT [/re=x] (89.6), [ETELE] (66.1) DIE
LY, 3 - REBICEEENRD SN
FTRTOFREIIBNT, TEESHEBEORE, &

UL, 3 - Al

400 100
350 |
300 | 8
250 |
< 60
2 200 &
150 F. 403
100 |
20
50 |
0 0
0 10 20 30 R (5

#8 TEERER & I EUE & L 7oL (2008 4E).
BRER (B) ===~ /T B+ & =R
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£5%K  HEURM - O 70%EH OFREL L URFH & 0

(2008 4£)
e o IR @ﬁw L
SR - SR (um) BHRE R GIEN R
L* c* a* b*
Bk () 69.8b 91.4b 12.2a 0.37a 12.2a
JFex 78.1a 92.2a 10.5b 0.13b 10.5b
E+EL 5 77.6a 92.8a 9.7b  -0.0lc 9.7b

F—IE BRI OB —E I FEIIZ 5% LV TEEES L (Tukey i),

AR D OB WERR L. BROAEENKREP LD
W TETERL S T RnT [BRER (B &%h, [/
e ] BRESHEICEEND -2 00, RIEME LK
PAEIRH E N EDL h o7

(3) T0%FBABOTFHHES L UEHLAHE
PR, (/e & [ETERL B »° [BRE
(BN LEBICREL [/ rexn] & [ETES B
DEICIEBEERRO LN ol (5 5).
EREETHE L9 F3mfE - RELb 0 L&,
FiEWEREZRL, (BT & [V 7en) & 8
kR ()] LVERICEro72 BE5EK). BE ()
3R - RFL D 10RO E Y, [EkER (B)]
i, [77ex] & TEHEOB] L0, FEICEP-7.
B ETHRE @) &3 HE - Rfte b 0 ISR WELR
L7z, T8XkER ()], kwT [/ 7ex] [ETHER
bh] OMETHE - RHEMICEELRENRO bz Ek
(b*)1x 3 fli- R e b 10RIRDOMEE % 0, TEKIER(R) ]
L [77ex] & TETEGDB] L0, FECEP- 7.
Thabb, [BRER ()] O 0%BEAME [/ 5ex]
ETETEBL L] ISR, HEESLIPRETE, 2%
BEREBH I TVAEEELD.

% =®

2008 FEDLEFHM OB TFHRIES L UERERKEL,
2006 4E & I L C, AFMOHIFEKR TR R L, B
HRB THRKEDNE o7z, 2008 EDRAED [HRIER
(F) | o HRERL 2006 12N, 5 HENRZ, ZOERD
—20%, 2008 Eid 6 BFR~THOEKER - PHOZEIZL S
ERbNE. T, Loy s EEFEIE, 2008 F
2006 4E & ) EWEMZ R LA, BIfEOEVWIZE S &
HEIND.

KDL % B LR DEELZBMO—D2I, YEOEF
BRI U BEERIBITo NS (B 1967). BHED
KRB, EICLENHOBERO O, BRO
EREREHRETICEE L 2nE D IRDbNE,. Ok
e LCEN, El EHOIBRIE, BEEE E OBR
TEEL:L. BB (1967) 12, 1 S OB OETER 5,
4ODBIEBHEZRLTWA. Thbh, BELECTL
DOEWMT ORI (FEH o8 25 HED, BT

RF OO ESE (W32 AE), THEZECT
B0 ORBEEAER (B 18 HE), BREEE L
(T 2700 ELVITHS. [ 2DE, FROER
W, BABIZE R (BAERIZES R, BESTOH
R P RREOMIZIE, RENEREELRY (1B
B£1967). BAO [EXIER (B)] 3EMSD %, B
PHEVEER, dEo [/7rv] [EHERD 5] 135
WEL, BESVROHEERMEEZ S, 30 - ZROK
BT oMZE I8 A1IRT, AR ELABOERE -
oo Fio, [ 7er] osfoleERoE ML &
ORFRIZIE, A ABHEY L Fik e HANESED 5N (W
- KVL1996). KFROMEHA ME L HERSE T, £
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Growth and Yield Performance, and Flour Properties in Japanese Barnyard Millet Cultivars with Three Different Amylose
Content : Seiko Kumacar"®, Haruka Yosuna”, Satoru Sacawa”, Yoshinori Tanicucar” and Tsuguhiro Hosumwo® ( Morioka
Agricultural Senior High School; ® Field Science Center, Faculty of Agriculture, Twate University, Takizawa 020-0173, Japan; ® National
Agricultural Reseach Center for Tohoku Region)

Abstract : Growth, yield and quality of three Japanese barnyard millet cultivars differing in amylose content of endosperm were
investigated in 2006 and 2008. Karumaizairai-Shiro is an early-maturing panicle-number type and Noge-Hie and Chojuromochi
are medium-maturing panicle-weight type cultivars. The maximum tiller number stage in all three cultivars was 1 August in 2008,
although the maturing duration differed with the cultivars. The appropriate time of top dressing to increase the yield was
suggested to be the beginning of August, which improved the percentage of ripened grains in Karumaizairai-Shiro, while it was
the beginning of July that increased panicle number in Noge-Hie and Chojuromochi. There was no significant difference
between Noge-Hie and Chojuromochi in agricultural characteristics. Amylose content of endosperm of Noge-Hie was half that of
Karumaizairai-Shiro. The particle size of 70% milled flour was larger in Noge-Hie and Chojuromochi than in Karumaizairai-
Shiro. Seventy percent milled flour of Karumaizairai-Shiro was less bright but more colorful than of Noge-Hie and
Chojuromochi. In a pasting test with a Rapid Visco Analyzer, Karumaizairai-Shiro had a high setback value and Noge-Hie had a
high break down value with a low setback value, while Chojuromochi had a low maximum value and low final viscosity. In a
pasting test with silver nitrate solution, peak viscosity was higher than that in the test with water, and the difference was large in
Chojuromochi.

Key words : Amylose content, Average particle size, Color tone and hue, Crude protein content, Japanese barnyard millet,
1000-grain weight, Visco property.
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