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Characteristics and Bread Processing Suitability of Rice Flours Made from Yamaguchi
Prefecture’s High-Yielding Rice Varieties and Production Methods for Rice Flour Noodles

Akira OKAZAKI, Tatsuya HIRATA and Kimiko NAKAMURA

Abstract: This study examined various rice flours for characteristics and suitability for bread processing.

Four high yielding rice varieties grown in Yamaguchi Prefectural Agriculture and Forestry General
Technology Center were used: “Hoshiaoba,” “Takanari,” and “Hokuriku 193 gou,” three varieties used for

feed, and “Yamadawara” used for sake-kakemai. The production method for rice flour noodles was also

examined. There was no significant difference in the amylose content between the varieties of rice. Based

on the damaged starch content, particle size distribution, gelatinization characteristics, and the taste and

expansion of the bread produced, “Hokuriku 193 gou,” and “Yamadawara” were considered to be excellent

quality for baking. For production of rice flour udon noodles, the addition of 0.5% propylene glycol alginate

acid ester was necessary to preserve the chewy texture of the noodles. Steaming the dough for 2-3 minutes
before rolling was effective for making noodles that did not break easily.

Key Words : damaged starch, physical property, propylene glycol alginate
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Fertilization of “Nishinokaori” Wheat Using Chicken Droppings

Aki UCHIYAMA, Masamichi NAKATSUKASA, Tsukasa TANIZAKI and Yoshiya AKASHI

Abstract: It has been proved in previous research that chicken droppings can be an effective fertilizer for
wheat. However the yield of wheat when only using chicken droppings was lower than when using standard
cultivation techniques with chemical fertilizer. Therefore, in this study, the influence that using a
combination of chicken droppings and chemical fertilizer had on the growth and yield of the wheat was
examined. Chicken droppings were effective as a basal application. But fertilizer response did not continue
past the topdressing at the tillering stage. Therefore in addition to chicken droppings, the wheat was
fertilized with nitrogen at 7kg/10a, using either ammonium sulfate or coated urea as a nitrogen source. As a
result, the growth and yield of the wheat were greater than when only using chicken droppings.
Furthermore, the yield and quality of the wheat was equal to the yield and quality of wheat fertilized in the
standard technique with nitrogen at 12kg/10a using chemical fertilizers. These results indicate that the use
of chemical fertilizer in standard cultivation can be reduced by using chicken droppings in conjunction with

chemical fertilizer.

Key Words : ammonium sulfate , coated urea
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Cultivation Methods and Cropping Type Utilizing the Varied Characteristics of the New
Species of Resynthesized Brassica napus cv. ‘Hanakkori ME’ and ‘Hanakkori I

Kouei FuJil, Teruo HIDAKA and Satoshi KATAKAWA*

Abstract: Cultivation methods for the new resynthesized Brassica napus cv. ‘Hanakkori ME’ and ‘Hanakkori
LU were examined in order to establish the best cultivation techniques and achieve long term stability for
shipping and production. For high quality and productivity, the best timing for thinning of the first bud was
when it grew to plant height. Yields sufficient for operation were obtained applying the entire quantity of
3.0kg/a nitrogen as basal fertilization, using a 50 day controlled release fertilizer. A cropping type model for
Yamaguchi Prefecture was constructed using the new and preexisting cultivars of Hanakkori where ‘ME’ is
planted in coastal areas in early-October and shipped from December to February and planted in hilly areas

in mid-October and shipped from February to March. ‘L’ is planted in hilly and mountainous areas in

mid-October and shipped from March onward.

Key Words : fertilization, long term shipping stability, time of planting, time of thinning
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72 25°COZMFC, 50 H A A 713K 50 H CREzhis:
AERRD 80% A3 AH L. 70 HZ A 7134 70 H CREzhE
AEELD 80%HEHT 5 L 912785 Tind, XHHRIXIE
AR 70 A 2 A 7 CEERR 4. Okg/a & L
720 PRERIXIL, FREMMERCEE 50 H & A 7 CEER &
4. 0kg/a & RIPRIX L[R2 A 7 DR AV ChitiAe &
BEREHFSY T 15 52 L= 6.0kg/a, 1/2 fH2 L7z
2. Okg/a, XX L[FIZ A 7 - [AIEOIEEHZ 2 A FA)
& 3 H FANGEEE LTHNZE 14 5%4% 2. 0kg/a
Mz B, Z L Tw/LT M LOXHRX & [FEEOREAR
KAEFRT T, XL 20 KRS L L, [l 7
VA NERE LI ERE AT o7, IEREIEE
ZIHEL, 132> 20 —OHBISIZEE T, Ml
F25 20 em, 17 cm, 15 em G L, BE&EAHIE L7,
Fo. —AREN 50g B Z DI TS L LTI
BIIEZ O Tz, IR DINFERE T £ TD
IR0 | BTS2 OINEZ R L,
A Z Lol LRI EE R DT, IO TREHE
AR 1 L RERIC LTz,

2012 AR 3B M 3 M OH A2 MEJ 1% 10 A 10 HIC,

L) 1310 A 19 BIZEMEE T 72, Sl 2011 4
DGR AR E 2 FEMEILEL 70 B 2 A 7 CEHRRSY

A
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R

M

¥ A

%

BERE - Bl

8513 B o AN & TERE O K ST R TEY (20114F)

ME' LY
AL X TR IR S FEE o E| REASE PN G KWEZEOEIG
H (kg/a) A (%) H (kg/a) (%)
TEAEA FR AR O 11/14 47 65. 4a" 12/1 100 36. 0a’
TEAG R = RE AR O 11/28 47 46.0 b 12/21 100 26.8 b
BRAE IR 12/9 45 31.8 ¢ 1/5 109 31. 6ab
n. s. v n. s. v

HoH11 B &hE

NEOULHEBIIZ 11 H 24 B 720 D INHERATRE & 72 5722 H2TH £ T

LOUHEYIRIZIZAIE 1 HIEEDOEEN 5mbl F &R -724A17THE T

URWIEZEIE, 13725 2 0 — OGS DEER & 72 D EXE A 4L O b D %R
"TukeyE (5%) TERARDZIENITIIHAEENADH Z &R, nsiZTABEENENT L &2RT

4. Okg/a ZxtHRX & U e 50 A 2 A 7 ¢
ERTE 4. Okg/a [X & ZEFA E: 3. Okg/a X AFX
T, BAFEX OB B~ LT 5 L, & XKIE 20 B 3
& L, [F—BEHI T & MIELE L, 2011 &
FHRI IS AT 7o, IFEDRE TIRENZ, #k
1 ERERIZ LTz,

3 IMEL. TL1] OFEHERFEAD:ELVHNNEIZ RIFT 52
488

AIBRIT, 1P YRR ST o & —d 62 BT
11Tz, HAERE L hEAmstER 1 LRSS L,
ARBRIE 2011 4F & 2012 4F0D 2 DME T To 72, idiAE
Eh. Bl 3D X H IR L, 2011
HFIZ9OHSHEMNDS 11 HI9BET, 201248%9 A 18
H5 10 A 25 HETREZ 10 HREE CEME L7,
BT 20 ¥R 3R & UL [RI—BH T T o & AR
L., INEHEA T 70, IEFAITER 2 & AR
17V IR & AR EZ R L=, 2012 4F0 3 A
I, RS LT TROBEI7 8\ X R GRE
% TERERER = & TR LT,

TERERFHAOE T & D A BN E O A E & FL 5
729U, MEJIZDUWT 10 A 5 HAGZIZER L 72 2009
. 2011 4F2 LC 2012 DY ET — 4 LIPHAIR
%, 10 A 15 HREMEIZER L7 2008 4F7)25 2012 4
FCONET —¥ L EHRIRA IR LT,
2008 £E7 5 2010 4EF TOULEFRA & 2011 4E, 2012
ELRICHE:, METE T b D TH D,

FIo, IWARDIEA > 2 ) —OFEEMICKIT S

IME) OIERIEAHYE L C, A% OBEHIEMT
BT, 2011 & 2012 4RIZ7- > THFEHIODIY
BT A EWEE LT, AT, 1305 20 —3khs
FEHEIE T o7,

B R

1 IMEL. TL1 OOFESEFEADZELVDURE & REITR
Fxp-7-4

ME] OULHERIRIE 11 A 24 A2 BIRERATHE
7po=2 21 HET, L) OIUHERIEIX 12 H9H
NOAERDOBERD 5mm LT &M< 72 o724 A 17 H
FTEL, MEN & (L] BFNREOE TR
BICHEERAIR DN -T2, LvL, ME] Tl
TEAEEDBIET DEEIZ, L) THHES EFITL BN
DESOEIZHET 5 Z L TERTI 31.8%.,
26. 8% & R MEXDEIGIIHF R L= (5159,
2 EHOAA TEIUED TME] & TL] DIREIZ
RIFTEE

2011 F0> MEJ OIEIE, ~/VFHELIX T 31kg/a
ERBEITD IR Teoloftud, IR A 7 O 0B
NEDOFEZ L 7T~ (523, L] iT~L
FHELX & 2EHER 2. 0kg/a (IBTO 1/2 f5E) XT
NN ZALEI T2kg/a, Tokg/a L A EITD72< 70
V. ABMUETIX2 ADDEERZEE LTHN,
WilZEEF R 6. Okg/a (IHITO 1.5 {5E) X THIUE
DOEINIFED BV D -T2,

2012 AT, MAHEE & HAHERAR] CREhAEE}
DREZN S A T DIEENZ L DIE~D AR TR S
T, HRNETH =T -7 (535K, 7o,
MEAEZE SR B OIEY NT K DRGNS A B EA~DR2
Hiehotz,

3 IMEJ. TL1 OOFEHERFEADELVDUREICRIFTE
&

ME) OFINENL, 2011 4F, 20124FE& % 10 AHA)
EHEMCTHZICHML, ThZThik KT
165kg/a & 174kg/a Th-o7= (FEAF), 2011 F0D
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BrivfE X7 ->Z 0 —ME) & NF7R-> 20 —L) ORFEDORREZTED LT dkbs ik & FR

B 2FK EIVEIREIO X A 7 ORI R R IE T BB (20114F)
gﬁgﬁ% ME O #2 1IY Lo E (kg/a) v
W s A %{i@gf BIES ~AF B'(e/a) IR 12H 10 28 3H  4A
fEh P ERI50 R 4.0 il H 54a 124a 2 7 29a  44ab 42.a
EhMEREEITOR 4.0 Fiis H 49a 114a 3 10 2lab 44ab 37ab
EhMEREEITOR 4.0 il piiz 31 b 72 b 1 3 11 ¢ 34 b 23 be
EhMEREEITOR 4.0 H H 5la 132a 3 7 27a  48a 47a
EhMEREEITOR 6.0 il H 49a 113a 4 10 29a 33 b 38ab
ErEAER7TOE 2.0 1 H 46a 75 b 3 18 bc 30 b 18 ¢
n. s. n. s.

10H 11 H &M
WMED N HEHIRIIZ11A 75 1 H
SEIE L1455 2 A B s 3 A BRI 42, Okg/afi L 7=
VB 72 B BN F A Tukey RE (%) ICE W EEERH LI LERL, ns FEEENRRN L AT

F3FE BHMEEOX A 7BIOENNEICKIFIRE (20124F)
o il EAE H Ak Bk X N ,%W£+SDZ 124 1H 2 3 A 4
e sgh 2 A (j(g /f (kg/a) (kg/a) (kg/a) (kg/a) (kg/a) (kg/a)
ME 10/10 #&ATMEAEE50 H 3.0 183+ 12 1 21 59 103 -
FEATTEAE RS0 A 4.0 156+9 1 15 49 92 -
AT R0 B 4.0 154+6 1 18 48 86 -
_______________________________________________________________________________ neslo DS mes. oS, omes. o
L 10/19 #&ATMEAE RS0 H 3.0 169+ 13 - - 9 103 57
FEATPEAEEIS0 A 4.0 169+ 1 - - 7 106 56
ATTEAERITOR 4.0 170+9 - - 10 112 47
n. s. n. s n. s. n. s
PSDITHE R 75 & KT

s. [ZTukeyfRE (5%) DOFERAEE

11 B UBEOERClE 109ke/a L AT LT,
F72. 201140 9 Ada)n6 10 A HAIERE<L2012
D 9 HERE CIXRINEIIAZICED L, sMEX

T2kg/a T > 7T, IIZABIDILEIZ DN THAHATHD,

11 AIZEWVIENMGHNDIX9 A ERAERE T
boTz, 12 AITEVINEDMSF DD 2011 42T
9 H/n5 10 A BA), 2012 45 C1d 9 A FAJEREC
Hotz, 1 AR BINEMSFONI=OIEEELE B 10
A FHEMCTH -T2, 2 AIZEVIED S HiLT=D
1% 2011 A457C 10 A ), 2012 45C 10 A _Erphyehs
Th-o72, 3 AITEWINEDMF LN DIX 2011 4T
10 A FA), 2012 4£C 10 A _Haos MR TH
o7z, 4 HIZEWIEDMSHA-DIE 2011 45T 10
AL, 2012 4FC 10 A FRIERE CH -7,

L) ORINEIX, 2012 AFILERRENIC L2 HFE
ZE TR o208, 2011 A E 10 A EHRIAS, 2 DR(
BOTHEBIZLTHEICHML, 10 A 17 HiEh
THCRD 193kg/a L7eo7= (435, F£7-. 2011

WMol Z &R d

FD9AERE 11 AER Tl ARSI E B
L7z RICABINEIZ AW THRTH S, 12 HIZEWN
INEAVEHN-DIE 2011 £ T H A S A,
2012 F5C 9 AP CTH -T2, 1 FIZHAIE
WEIMSEHN-DIF 2011 T 9 A Bajad 10 A
F), 2012 FFTIX 9 AR FHIEM Ch o7z, 2 HIZE
WINEDNE D= D1X 2011 4T 10 H 4], 2012 4F
TI9H THH 10 A HUEiETh-72, 3 AlTmn
IVEAME HITZDIE 2011 45T 10 A _BAJAS ),
2012 =9 AHAIG 10 A TMERM CTh -7z, 4
AIZEWEMELNT-OEFFEE S 10 HH )
TR Th -7,

TEREREAOE N L DROBERIT, mihfEs b

(RS D Z & THEILEL 2o T, HHZ VE)

%, 9 A 18 HEHD X 912 H-< Ehbid % & 88. 4% &
WO TE M ->T- BFE5H),

WIZ IMEJ D 10 A FAEREIZIBT 5 30 FDT—
gl GE2K), ARNMNGET, FEKIRDZE
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I BEME - A1l B2

¥ A

M

B4R B & (L) I2BY S EMROEWIC L D IERE (2011, 20124F)

il AR TEAE H PN ¢ 10H 11H 12H 1A 2H 3H 47
(kg/a) (kg/a)  (kg/a)  (kg/a) (kg/a)  (kg/a) (kg/a) (kg/a)

ME 9/5 129 abc 20 65 36 9 0 0 -

9/16 77 cd - 43 26 8 0 0 -

9/27 80 cd - 29 38 9 4 0 -

2011 10/6 72 d - 1 47 16 6 3 -

10/17 165 a - - 6 13 32 47 69

10/28 142 ab - - - 1 8 64 70

11/9 109 bed - - - - - 32 77

9/18 129  be - 39 34 15 14 29 -

9/25 105 c - 16 35 10 16 28 -

2012 10/5 152 ab - 1 9 33 36 75 -

10/15 174 a - - - 6 51 98 19

10/25 170 _a - - - - 9 105 57

L 9/5 150 b 5 67 33 19 9 16 -

9/16 132 be - 33 42 22 13 21 -

9/27 103 cd - 14 42 17 15 16 -

2011 10/6 160 ab - - 9 22 25 60 44

10/17 193 a - - 1 8 16 78 91

10/28 134 be - - - - - 60 74

11/9 68 d - - - - 18 50

9/18 192 - 13 33 23 37 85 -

9/25 177 - 1 11 24 50 92 -

2012 10/5 192 - - - 7 59 109 17

10/15 181 - - 1 16 112 52

10/25 151 - - - - 1 86 63

n.s

"l — Ll - IR D TR D FUNCF I TukeyRE BN IC LV BEENHH 2 L 2R L, ns [THEBEENRRNT & 27T
W53 EREEEOZIC L DR I MR CURED D 72 < L RIR_EFT S

DOEMEE (20124) *

ML, EOFELFERUFE T 12 A ElpoTo, &

it ERH ) LT 2011 E&BRNT 3 HICFFOULRSSIN L 7=,
Al o) MEJ @ 10 AHAEREIZ DWW TIE, B2 DT —
e 9/18  88.4a BaE Lol GE3ME). ThICLB LEHTG, T
%32 Sg ; ’ IR 1o CH B S 2 B &
o/1r 186 . oFe, FERIHEE 1A LA B8, B2 A hs
10/25 0.0 d BINENEL 720, 3 AIED B — &5l1% %%

L 9/18  22.0ab B— kLT,
9/25  24.0a I ROAHIRITIST 2 ME) IR 7 C
10/5 5.9 be B% (564, 201145 2012 46 LNIRAREC
10/15 50 c 1% 100kg/a LA EOFRRINGED T DAL, 200kg/a ZHEX

10/25 0.0 ¢

RoBERITIIA TAICHE L

VB 70 2 3N SR X Tukey (5%) CH &

EZNDHDH L ETRT

DHHEH A Hivic, ABIMGEL, %< Ok T 1 A
B 20kg/a~50kg/a FEERF HIL T8 Ed
HUNTERERAIC L > T 12 ADHDHW0NE2 A
HEL e R oz, £, WOt

80 - 16
CCIID 20094F FE Y
70 n =201 4ELEIL At 1
~ 60 - = 201 4R U & 12 =
5 N\ —— 20094 EE (i K
£ 50 - e —a =201 EESR 0 8
oo N g = <0~ = 201 24FFE KU B
i 40 - SO W L g m
=S SEN
30 A N L6
20 - L4
10 - Ly
0 — — : = 0
114 12H 1A 2A 31
ol ME) D107 LAEMICISIT 2 A BIFAIE: & TR OFR R 7 —
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FromfE X7 ->Z 0 —ME] & NEle-> 2V —L) OSFEDORHEZTIE) LI BEE HiE L PR

100 1

o) 20084 Y &
OCIIITD 20104E Y &

1 20094E U &
=1 201 14BN i

90 - IIIID20I24EMEUNAE == @ 20084EAEAUR [ 18
g0 | === 2000fF[ESR = =m= = 20106 E5UR
T 70 cmmpmms 201 AEFERIR ==t o 2012/EERIR I S T
joT0] .
i ] ~ Gl R
=S 40 - ¢ ~ :" e St = ° -
:’.'\ — -
30 A — — -
20 1 | s Ho
© ] 5 sl
0 —rri ] = ] BN { - ‘ - 5
12H 1A 2H 3H 41
%3 MME] D108 FRERIZIIT 5 HBIEEIE & FESIROFR R Z —
H6FE WORNOELEMIRICE T 2ME ORISR (2011, 20124F)
I X5y X EHE H A B (kg/a) R &
111 12A 15 2 A 3 A 4 (kg/a)
2011 IR TR A 9/29 9 36 29 42 70 17 204
K 10/3 11 19 31 23 72 41 197
[ T 10/9 0 1 55 47 111 - 214
R[] 4% oy 10/12 0 2 23 24 42 - 92
LA T4 S 10/15 0 0 21 71 67 6 165
HET RS 10/20 0 6 25 27 52 — 116
YT =R 10/25 0 3 46 39 92 33 212
FF R 1L A T EREL R 10/3 0 31 13 3 9 5 61
NN 10/6 1 47 16 6 3 - 72
B 10/10 0 7 4 21 54 21 107
=N 10/12 0 3 15 17 33 18 86
2012 I3 EER TREIMT R T 9/28 4 25 29 35 25 - 118
RAf T 2% oy 10/4 0 9 17 35 53 0 114
EMtip&E 10/8 0 2 20 47 43 3 114
LA T4 S 10/11 0 0 30 102 67 - 200
A E T E 10/15 0 0 0 37 119 31 187
a4 HE 10/16 0 0 4 66 90 - 159
REEBALEAERT 10/20 0 8 28 56 68 - 160
ST ER 10/24 0 18 37 54 76 30 215
Hp T Hi EMTHEAR 10/3 0 4 19 27 20 - 69
s NiPNG] 10/5 1 9 33 36 75 - 153

3 HITILED NN DRI DAL,

— RTINS 100kg/a L Zifi7-
IR T BN T L A ETH T2, BRI 10 H FAZ
ERT 5L, Dielied 2 STz,

% B

1 INEL. TL) OHESHEIDEVAUIRE & REITK

ESE-Z

A AEPEC 30U N T E DA LI FEEITH 273,
[FRA A E DR LS EETH D, 1372-> 20 —0DH

TS A DR S TER T HNTEY . FHih
E L TN A DIZER Sm 75 14m £ TOHD
Thd, ME] & TL) IR & IEME IRk
D NI7->20—) K0 bENDN, PRS2

DRTVEHED DD (D, 2012), 22T, B
DRSS Zay ha—L3 572, RO %
1ToTfER, ME) & (L) bfaSRoOE N XL D
MU A BT -T2, LinL, fEEOKE
TIIHERENALN, D0, ME) CIIIEMEE
DBIEAE RO DU, TL) CIXTEEEEE &R U<
SWOEENGEEZ D DEICHEETHZ LT
KUMEEDER 2R S5 2 LN TE T, 1EED
N37po 20— FTEMEEN A, ZDEED 1 en
FREEIZ 72 o T BRI S 28 0A S BORREETR L TN~
Lo TS (FEls, 2011), ME) < TL)
T, WEZEST5Z L THEDKS 2 HDHFEHE
v ha—$ %2 L3AMRET, TEEEN EE & [A]
UL BV ORELEIEEZ MDD DUWTHIET 5
EFMDEIREEDD ZENTE D EE BN,
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R

2 EHOZA TELUED IME] & Tl DIREIZ
RIFTFE

BrinFEO LN A R Lot 20 S 2N
DI, 2OV R 21T o 72, FEiEA
ROFARIT, AT EV DTy 3 ) —/p EOfEH
ESErApY( B QI 7))l S RO e = N e )] WA S
HESNTND (HiED, 1997, HHH, 2001) X
T, 1F 2o 20 —TH RS 11 DR & Fhth
DI EDT=DIZ, IR V- 4B L
ERIGOEARL LT D, > TARBR T3t
REBHZ DT OFRBR A S U7, SRkl & A
NN TIE RO IR, 50 H & A7,
0 BEA 7 DEG L THINEITZEII D -T2, i
JEEIIAR Y =F Lo 7 VAT L D~ VT ARl
FRTTHUR, ZEHERSY 3. Okg/a T4 H £ TOINREC
W0 ThD 2 ENGND ., ek 3/4 Bl &
HDHZENTE, BFIZHLADTHD EEZDN
Too 72121, WdHAE S B2 10 HICERE LTIZ5E. 2
FE 3. 0kg/a, 4. Okg/a DWTHIL T, 4 HITITEER
ITEL o TRY (F—2 1) | AN LITIEEIN
DOEFEDMAZ T2, 16> T, 5 AR U2k L
TV 72 iR, BRI L HER STz, 72720,
1 A2 HD X 5 ZMRIEHIGEEZ LT HAMURDS
RN 3 IS IE T, SiEDS B5- Lagd Tz
3 A DD 4 AT CEEADE < [BHET 2 KR
anlic, £o. AWM IUEIC AR E
IEBINR o728, 5 H ECIRE AT AXBED%)
DN EN BN D EHEE LD, AFEAERRERD S
50 H & A 7 OfEIMENEEIDEE S 5 3. Okg/a DRI
JET4 A £ TTRENIZHDRIEDN R TED &

T ALY N
3 IMEL. TL) DFEHERHADEZLVAULEIZKITY 7
5 S R DG

Ty a ) IR T FEATEH LT
FEZ3 5 L, BhEGEELZ TRRICL TS (0
B AR, 1994, fET D, 1995), B 25
728D, AFEORREZ NI S, SR LT
TERAREZ 2 &3, 13> 2 D=2 ThH
FWZeE a5 LT L TEETH S, AR
BRCIE 2011 4R & 2012 4B 24F|2b7=~ T NME) &
L) OFEFTE U= B ORBR 21T -7, £7-

AR AR 2 B8 LT B R B 21T 9 120,

MEJ (ZHOWTEEDT—# 245 L TH BN E:
IR — TR LT,

g - A

BERE - Rl B

HEARITRLT- L 912, 2011 AE& 2012 AEDFER
b MES 110 A9 MaEsE, L) 110 A k)
TERH CRIED I b 2 < TeoTe, — 7, R8I0
1%, 2011 A CIEmSLFE S HIC 9 HEE CF L <IN
DD L TNHZEThD, ZIUIZ DEDERE
76 11 HOEKIRTORERE ., 20D 1 H, 2H
[ZOT= D LNWERICHEE LT ThD B2 D
Nl ZOZ L, FH2ROZIROHRE D S 9 )
N2 D, IR L MRIE o< & &1 3%
LLBNWEDEEZ BV, FRRIC, T ORI,
B 2 A LIRED S OWHENR 2 < 72572 10 AH )
TEREOVERI G OB % B E D 21T 7o
Too ETEFEMEROEE, 3 HICIT 5 e
DOROBREE 2R LT85 ROFERNMSH L, 20K
IROENT, FrZ ME] OEFPZTITVEEZS
iz, IMEJ I 9 H ERE TIIFENINBIE L 72 5728,
IVHEL CTIEX ATV ERD Z L Iz D0 E 1 A
5 2 A OwE L OB TIRIEEZZ T e D,
—J. LI 19 AR THIZE A EDMERIT#%D S
DOWHEL 720 | IMEJ 12 EWFER DGR L T2 &
LIROBENZ < 72 BN ERTIE RV EE 2D
iz, 72720, L) ©9 HEML, HEE ToOxE
AERDRIZZ2 003 < | BB S R A
A DRI DRT VKA D H D (D, 2012),

INHDOZENG, FOFOKRGU L HEHIH
HHOO e H 10 AR ZAICERT 52 &
THRINENZET D B2 6N, Lo, L) 1
MeARECAN 3 ALRRICINET 2 Z LA BiE LT
(B, 2012) SLFECH 572D 10 HHPAIER T X
VWS, IMES 1310 A RSERET % & FHI2 2 HLIBE
DULHEL 720 3 A4 HIZ TL) LUEMNRE > T
LE 9, 13725 20 —DORMZE 2 KET 55
A1 MEJ 128D 12 A5 2 A F TOUHEERL MW,
BChD, §2KEHD LEICLDEIIH DM,
10 A _FRER T 12 ADD 2 H £ TOIEZHE
PRCEXDAREMEDR S D LA BNz, MA T, H6FK
DL RNAFEHO ERER & AR — & % 7
% & 2011 R CHER DB CHIE O MR AT
o H — S CIHESEIR L7 Ch, IO
PEHICIIRIN & 1372 53, 1 AR 2 H OILED R
TETCWe, 1E-T, ME) T12 AND 2 A DIGE
ZRER UT- BT, MINEOREERKH7-DI20F,
I OPERZIRE L7z 10 H FAEiia 15 2 &
DEFLNWEEBZ N, LEOZ Epnbinike
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e O X
h— A O X { ]
HADSRE O X : ]
ME o ] O X h
L G| O X

%4 HWHBENTIEI R > 20 —2 R ELKT 572D DFEMK

L CDIF > Z 0 —DORMIZEH 2 X% 72D,
FARD X HHERD 1372 20— THENIE
Zett L, hRASFED ME) 2 BEINEEETIT 10
A EFAICER LT 12 A0S 2 A OILEZ, R
TIE 10 ARAENZER L C2 A2 3 HF TOILE:
ERERT 5, £ U CBiAERRED L) &R LR C
10 AHAICERE LT 3 A RO EZ e H1E
RIRINEEZ T,

LU b RIS FA TS < WAL U 7= ENRE,
TERERFZ Ui, A %I37e > 2 0 —3khs
HUE TR XD Z & CUde> 2 0 —APEOYER,
e ZEEE U CRIZEN R ~DIAR L 25 2 L %
L7200,

B

Hrinfd 372> Z0—ME] & NE7e>Z0V—L) ®
HIEEEMNL L, 130> 2 0 —DOEWZE %
X % 7= O\ R A1 T -T2, FEOE S « &
EPFEDTOONE e RN, TR FsiT
BELIREZ A2~ TR Ch o 72, MIEICBI LTk, $8%)
PEAEAED 50 B 2 A 7% AV CTZEFESC 3. Okg/a
RS CHIT 5 2 & T, RERNC 7R
ERERCE D EAVHIA LT, E20Eko N3
0 — LA A Y, REILENREE
LA E LT, VES X nRipESCco 10 A
AERE - 12 A 2 AR, HfEHECoO 10 A
RERE - 2 A5 3 AT, TL) IEHLREREST 10
ArfrEhE - 3 AL OEEAEET NV atE
FLTZ,

51 FASTHR

EH—A - LB = - AJIESL. 2001, SRVEH-HEEm
TOEEIHSH I D AL E ) AN EE
KOEBITRIETT R, BREAIRR. 33
161-168.

BRI - AZILAK: - Fr)1IEE. 2011, AFNED T
720 20— OENWeHEAILY J5. PRk 23
FEEEFTTATE KA L 9 2R BRI TR O R
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TESEAT - FEEBEE. 1994, T4 LV T oy al)—
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Causes of Spot-like Coloring Disorder on the Skin of Grapes and the Prevention
with Liquid Fertilizer Containing Phosphorous Acid

Yukio NAKATANTI, Toshikazu KAWAMURA and Rikuto YOSHIOKA

Abstract: This study was conducted to determine whether the cause of the spot-like coloring disorder on
the skin of grapes was related to mineral nutrient content, disease, or pests as well as develop a prevention
method using liquid fertilizer containing phosphorous acid. Comparing vineyards where the disorder
occurred yearly to locations where the disorder was rare, there was no difference in mineral nutrient content
in the leaves, young berries, or skins of maturing berries besides the concentrations of manganese and
copper which have been shown to be unrelated to the disorder. Similarly any differences between the
mineral content in the skin where the disorder had occurred and unaffected areas of the skin were restricted
to the unrelated manganese. Neither were any fungi or pests found on clusters in the vineyard where the
disorder occurs every year, meaning that the cause for the disorder could not be connected to mineral content,
disease, or pests. Although the cause could not be determined, it was shown that spraying liquid fertilizer
containing phosphorous acid on the grape skin three times could suppress occurrence of the disorder. The
components of the fertilizer were isolated, and the solution containing only phosphorous acid significantly
reduced the disorder, indicating that phosphorous acid is the active component in reducing the occurrence of
the disorder. The solution was most effective at suppressing the disorder when applied between the latter

stages of berry formation and veraison (31 to 52 days after full bloom).

Key Words : disease, mineral nutrient, pests
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HHZMEIT 2008 bR SN TEHY, (Thao -
Yamakawa, 2009) . JNEE HIZE 57 RO ERE S
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# Fe), @ (Cu), #HEh (Zn), HUFE (B) D 10T
FTHY, NIEINC 7F 7 A H— (SIMIGRAPH NC-22F,
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Simple Procedure for Monitoring Insecticide Resistance of Spider Mites

Shinji M1ZOBE, Koji NAKAGAWA and Hisako TONOGOUCHI

Abstract: A simple method to test for insecticide resistance of spider mites on strawberries was developed

by using paper bags. The technique used was as follows. Infested strawberry leaves were dipped into

common chemical concentrations and then stored in paper bags. The paper bags were opened and stood

upright in the room for 24 hours. After words, mites walking on the paper bags could be observed with the

naked eye. This method is less expensive and easier than the common leaf-disc method.

Key Words : monitoring, paper bag, resistance, spider mite
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Development of Simple On-Site Methods for Monitoring
Fungicide Sensitivity of Botrytis cinera

Shigeaki YOSHIHARA, T atsuhiko KARATSU and Kazuyuki MURAMOTO

Abstract: Two simple methods for monitoring the fungicide sensitivity of Botrytis cinerea were developed.
For the first method, a slice of daikon radish treated with fungicide and a cotton swab inoculated with
Botrytis cinerea were placed on an inverted paper cup topped with a plastic cup. Sensitivity was
determined by the spread of the fungus to the daikon and paper cup. For the second method, fungicide
treated toothpicks were stuck directly into the lesions of affected tomatoes. Sensitivity was determined by
fungal growth on the toothpicks. The conventional method requires Botrytis cinerea to be isolated and
cultured in specialized facilities, but both of these simple methods can be done without specialized facilities
and expertise. The new methods are quick and inexpensive, and should prove practical for farmers when
choosing effective fungicides.

Key Words : daikon radish, paper cup, toothpick
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Research on Bull Semen Collection and Semen Freezing Technology

Kazuhisa TAKESHITA,Yousuke INAYOSHI

Abstract: This study researched effects of the injection of hormones on the mounting behavior of bulls with

weak sex drive when presented with dummy cows. A diluted solution to improve the quality of frozen bull

semen was also examined. Bulls were injected with the hormone GnRH, however a significant difference

in mounting behavior could not be confirmed. Lactoferrin was added to the semen diluter before freezing.

At 0.5mg/ml lactoferrin, a small improvement was seen in the motility of the sperm. This trend was more

visible for sperm that started with a lower motility. There was no difference found in sperm motility after

adding sodium pyrovate to the semen diluter.

Key Words : GnRH, lactoferrin, pyrovate
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Analysis of the Best Mating Method for Mishima Cattle
with Regards to Inbreeding Coefficient

Yousuke INAYOSHI, Kazuhisa TAKESHITA

Abstract: The inbreeding coefficient of Mishima cattle is increasing as mating continues within the
small-scale closed population, causing concerns about inbreeding depression. Various mating methods
designed to control the rapid rise of the inbreeding coefficient and maintain genetic diversity were examined
to determine which would be most appropriate. Circular group mating and minimum coancestry mating
are both considered to be effective methods to avoid inbreeding. In circular group mating, a population is
divided into subgroups based on the coefficient of relationship, and males are transferred between
neighboring groups in a circular pattern. In minimum coancestry mating, the male that will produce a
child with the lowest possible inbreeding coefficient is selected for breeding. Computer simulations were
used to determine the long term effects of the different mating methods on the average coefficient of
relationship and average inbreeding coefficient of the herd. It was determined that circular group mating
was most appropriate for Mishima cattle. There was no significant difference in rate of increase of the
average inbreeding coefficient compared to the minimum coancestry method, but the rate of increase for the
average coefficient of relationship was slower. Moreover, it was determined that the increase of the
inbreeding coefficient could be more efficiently controlled by using the most genetically unique bulls for
breeding.

Key Words : circular group mating, coefficient of relationship, minimum coancestry mating
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Analysis of the Best Mating Method for Japanese Polled Cattle
with Regards to Inbreeding Coefficient

Yousuke INAYOSHI, Kazuhisa TAKESHITA

Abstract: The inbreeding coefficient of Japanese Polled cattle is increasing as mating continues within the
small-scale closed population, causing concerns about inbreeding depression. Various mating methods
designed to control the rapid rise of the inbreeding coefficient and maintain genetic diversity were examined
to determine which would be most appropriate. Circular group mating and minimum coancestry mating are
both considered to be effective methods to avoid inbreeding. In circular group mating, a population is divided
into subgroups based on the coefficient of relationship, and males are transferred between neighboring
groups 1n a circular pattern. In minimum coancestry mating, the male that will produce a child with the
lowest possible inbreeding coefficient is selected for breeding. Computer simulations were used to determine
the long term effects of the different mating methods on the average coefficient of relationship and average
inbreeding coefficient of the herd. It was determined that minimum coancestry mating was most
appropriate for Japanese Polled cattle. The rate of increase of the average inbreeding coefficient was slower
when compared to the circular group mating. The most genetically unique individuals were determined
using the coefficient of relationship calculated by comparing each individual to each of the members of the
herd.

Key Words : circular group mating, coefficient of relationship, minimum coancestry mating,
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Application of MUN Values and Feces Characteristics in Improvement of Feeding
Management for Long-lived Continuous Calving in Dairy Cattle

Miki MORI, Rie OISHI

Abstract: In Yamaguchi Prefecture, the feces and Milk Urea Nitrogen (MUN) of dairy cattle was examined to
determine whether the data can used as an index for feeding management to raise long-lived dairy cattle
suitable for continuous calving. Using results for the 305-day corrected milk yield, age at culling, and calving
number before culling from the Dairy Herd Performance Test, the 3 highest-performing and 3
lowest-performing dairy farms in this study were selected. Feces with a score 3 were measured for pH values
immediately after excretion, however there was not a significant difference between the high-performing and
low-performing dairy farms. Feces were also washed with water and then measured using a sieve. The
residue weight from feces measure with 4mm mesh showed a significant difference between the high and
low performing groups. However, the small amounts make application in the field difficult, and before these
values can be used for an index, further study regarding the relationship to diet is required. The appropriate
range for MUN and milk protein percentage values in Yamaguchi Prefecture were calculated based on the
results from the high-performing group. Appropriate values vary based on feeding method. For Total Mixed
Ration (TMR) feeding the MUN range was 10.0~11.0mg/dl and the milk protein ratio was 3.3~3.4 percent.
When feeds are fed as separate ingredients, the MUN range was 10.0~12.0mg/dl and the milk protein ratio
was 3.2~3.4 percent. These results indicate that MUN and milk protein percentage can be used to create an

index usable for feeding management in Yamaguchi Prefecture.

Key Words : dairy herd improving testing result, index of feeding management
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Development of Techniques to Extend Grazing Periods in Unused Paddy Fields

Mizuyo TONE, Takeshi FURUSAWA, Yuuki WAKIMOTO and Kumiko HIKITA

Abstract: This study examined techniques to extend the grazing period for grazing cattle in unused paddy
fields during the autumn and winter. For autumn grazing, Aobamillet was the most effective through
September, and Sorghum was best from October. Grazing capacity for Aobamillet was best when fertilized
with nitrogen at 4kg per 10are after seeding. For winter grazing, oat and Italian ryegrass showed high
grazing capacity. Seeding with a mix of oat, Italian ryegrass and barley also proved to be an effective method
with a high grazing capacity of over 35CD/10a. The utilization ratio of the pasturage was further increased
by using strip grazing, with narrower strips proving to be most effective. These results show that
Yamaguchi-style grazing can be extended from a spring through autumn method to a yearlong grazing

method with appropriate selection of pasture species and management of fertilization and grazing.

Key Words : grazing capacity, yearlong grazing
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